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OP 01 Incretins: new clinical evidence

1
Time to insulin in the Trial Evaluating Cardiovascular Outomes with
Sitagliptin (TECOS)
S.S. Engel1, M.A. Bethel2, J. Garg3, S.R. Stevens3, Y. Lokhnygina3, R.G.
Josse4, J.B. Green3, E.D. Peterson3, R.R. Holman2, on behalf of the TECOS
Study Group;
1Merck & Co., Inc., Rahway, USA, 2University of Oxford, UK, 3Duke
Clinical Research Institute, Durham, USA, 4University of Toronto, Canada.

Background and aims: TECOS was a randomized, placebo-controlled trial
assessing the impact of sitagliptin on cardiovascular outcomes when added to
usual care in patients with type 2 diabetes (T2DM). Among those not using
insulin at baseline (n=11,263), we report the risk for progression to insulin
during follow-up.
Materials and methods: TECOS enrolled 14,671 participants with
HbA1c 6.5-8.0% on monotherapy with metformin (MET), pioglitazone,
sulfonylurea (SU) or insulin, or dual combination with two oral agents
or insulin with MET. They were randomized double-blind to sitagliptin
or placebo, with subsequent diabetes management by the participants’
usual care physician. Time to initiation of insulin was estimated using a
Cox proportional hazards model.
Results: 5739 and 5472 participants were on mono- (MET 4435 [77%],
SU 1246 [22%]) and dual- (SU + MET 5152 [94%]) oral agent therapy,
respectively. Monotherapy patients had similar mean age (66 vs 65
years) but shorter median T2DM duration (6 vs 11 years), compared to
dual therapy patients. MET monotherapy users were slightly younger
(65 vs 68 years), had shorter T2DM duration (6 vs 8 years), similar
HbA1c (7.1% vs 7.2%) and higher eGFR (77.4 vs 70.7) compared to
SU monotherapy users. Overall, 4.7% of MET monotherapy users,
11.0% of SU monotherapy users and 17.2% of MET + SU users initiated
insulin over a median duration of 3.1 years. Randomization to sitagliptin
delayed the time to progression to insulin when added to MET mono-
therapy (1.3 vs 2.0 events per 100 pyrs; HR 0.67 [95% CI 0.51-0.89]) or
SU + MET dual therapy (5.1 vs 7.8 events per 100 pyrs; 0.64 [0.56-
0.73]), but not to SU monotherapy (4.0 vs 4.2 events per 100 pyrs; 0.96
[0.68-1.34]).
Conclusion: Among a cohort of international clinical trial participants
with T2DM well controlled with MET or SU mono- or dual oral
agent therapy, the rate of initiation of insulin was higher among SU
users (as mono- or dual therapy). Randomization to sitagliptin treat-
ment delayed progression to insulin among MET and MET + SU
users.
Clinical Trial Registration Number: NCT00790205
Supported by: Merck & Co., Inc., Kenilworth, NJ, USA
Disclosure: S.S. Engel: Employment/Consultancy; Merck & Co., Inc.

2
Comparable glycaemic control with once weekly dulaglutide versus
insulin glargine, both combined with lispro, in type 2 diabetes and chronic
kidney disease (AWARD-7)
K.R. Tuttle1, M.C. Lakshmanan2, J.L. Gross3, B. Rayner4, R.S. Busch5, D.B.
Woodward2, A.G. Zimmerman2, F.T. Botros2;
1Institute of Translational Health Sciences, Providence Health Care,
Spokane, 2Eli Lilly and Company, Indianapolis, USA, 3Federal
University of Rio Grande do Sul, Porto Alegre, Brazil, 4Division of
Hypertension and Nephrology, University of Cape Town, South
Africa, 5Division of Community Endocrinology, Albany Medical
Center, Albany, USA.

Background and aims: This phase 3 study compared once weekly
dulaglutide (DU) to titrated daily insulin glargine, both combined with insulin
lispro, in people with type 2 diabetes (T2D) and moderate to severe chronic
kidney disease (CKD) stages 3-4.

Materials and methods: Participants were randomised (1:1:1) to DU 1.5 mg
or DU 0.75 mg or titrated insulin glargine. The objective was to demonstrate
DU noninferiority for HbA1c change from baseline.
Results: Baseline characteristics (N=576) included: [mean±SD] age 64.6
±8.6 years, HbA1c 8.6±1.0%, eGFR 38.3±12.8 mL/min/1.73m2, BMI
32.5±5.2 kg/m2, daily insulin dose 58.2±31.8 units. DU was non-
inferior to insulin glargine for HbA1c change from baseline at both 26
weeks (primary timepoint), and 52 weeks (table). Body weight de-
creased with DU, whereas it increased with insulin glargine at both
timepoints. The hypoglycaemia event rate (glucose ≤3.9 mmol/L) was
lower with DU 1.5 mg and 0.75 mg versus insulin glargine at 26 weeks
(5.5, 7.8 and 17.1 events/participant/year; p<0.001 for both) and 52
weeks (5.8, 7.6 and 14.4 events/participant/year; p<0.001, p=0.004, re-
spectively). Patients experiencing severe hypoglycaemia were fewer in
the DU groups compared to the insulin glargine group (0 in DU 1.5 mg;
5 [2.6%] in DU 0.75 mg; and 13 [6.7%] in insulin glargine). Nausea,
vomiting and diarrhoea were more common with DU 1.5 mg (19.8%,
13.5%, 17.2%) and DU 0.75 mg (14.2%, 8.4%, 15.8%) versus insulin
glargine (4.6%, 4.6%, 7.2%).
Conclusion: In conclusion, DU produced comparable glycaemic control,
greater weight loss, and lower hypoglycaemia rate versus insulin glargine in
people with T2D and CKD stage 3-4, with the anticipated gastrointestinal side
effects.

Clinical Trial Registration Number: NCT01621178
Supported by: Eli Lilly and Company
Disclosure: K.R. Tuttle: Employment/Consultancy; Eli Lilly and Company.

3
Individual HbA1c and weight responses to exenatide QW or placebo
added to titrated insulin glargine in type 2 diabetes uncontrolled after
insulin optimisation in the DURATION-7 study
E. Hardy1, J. Rosenstock2, J.P. Frías3, A. Somogyi4, S. Jabbour5, H. Wang1,
C. Guja6;
1AstraZeneca, Gaithersburg, 2Dallas Diabetes Research Center at Medical City,
Dallas, 3National Research Institute, Los Angeles, USA, 4Semmelweis
Univeristy, Budapest, Hungary, 5Endocrinology, Jefferson, Philadelphia, USA,
6“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania.

Background and aims: Results of the DURATION-7 trial showed
that, compared to placebo, adding exenatide once weekly (ExQW) to
titrated insulin glargine (IG) ± metformin resulted in significant
HbA1c-lowering and weight loss in patients with type 2 diabetes
(T2D) not achieving glycaemic targets on intensified IG. Since mean
values do not provide information on distribution of HbA1c and
weight responses, in this analysis we examined the associated
HbA1c and body weight individual responses to ExQW or placebo
added to titrated IG.
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Materials and methods: DURATION-7 included 511 T2D patients
with screening HbA1c 7.5-12.0% who underwent an 8-week IG dose
optimization period during which any sulphonylurea use was
d iscon t inued . Subsequent ly, 464 pa t ien t s wi th cont inued
hyperglycaemia (HbA1c 7.0-10.5%) were randomized to ExQW
(n=233) or placebo (n=231) added to IG ± metformin while IG titra-
tion continued over 28 weeks.
Results: Of 464 randomized patients, 91% completed 28 weeks. Mean
baseline values in patients who received treatment and had at least one
post-baseline HbA1c measurement (n=461) were: age 57.7 years; diabe-
tes duration 11.3 years; HbA1c 8.5%; body weight 94.0 kg; BMI 33.7
kg/m2; IG dose 51 U/day. At 28 weeks, a greater proportion of patients
achieved any HbA1c reduction with ExQW + IG vs placebo + IG (165/
204, 81% vs 123/206, 60%, respectively), while half the proportion of
patients treated with ExQW + IG experienced an increase in HbA1c
versus those treated with placebo + IG (39/204, 19% vs 83/206, 40%,
respectively; Figure). The proportion of patients experiencing any body
weight loss was greater with ExQW + IG vs placebo + IG (127/204,
62% vs 82/206, 40%, respectively), while almost half the proportion of
patients treated with EQW + IG experienced body weight gain versus
those treated with placebo + IG (77/204, 38% vs 124/206, 60%, respec-
tively; Figure). The proportion of patients achieving both HbA1c and
body weight reduction with EQW + IG was more than double that
observed with placebo + IG (103/204, 51% vs 47/206, 23%, respective-
ly; Figure).
Conclusion: While patients with inadequately controlled T2D despite
optimized IG ± metformin, demonstrated a wide range of HbA1c and
body weight responses with ExQW or placebo addition to ongoing ti-
trated IG, patients receiving ExQW were twice as likely to experience an
improvement in HbA1c and body weight reductions than those remain-
ing on titrated IG alone.

Clinical Trial Registration Number: NCT02229383
Supported by: AstraZeneca
Disclosure: E. Hardy: Employment/Consultancy; AstraZeneca. Stock/
Shareholding; AstraZeneca.

4
Semaglutide provides sustained reductions in body weight over 2 years in
subjects with type 2 diabetes (SUSTAIN 6)
A. Consoli1, S.C. Bain2, M. Davies3, I. Lingvay4, E.Q. Bergan5, O. Hansen5,
T. Vilsbøll6;
1DMSI and CeSI-MeT, G. d'Annunzio University, Chieti-Pescara, Italy,
2School of Medicine, Swansea University, Swansea, 3University of
Leicester, UK, 4University of Texas Southwestern Medical Center, Dallas,
USA, 5Novo Nordisk A/S, Søborg, Denmark, 6Steno Diabetes Center
Copenhagen, Gentofte, Denmark.

Background and aims: Semaglutide, a glucagon-like peptide-1 analogue in de-
velopment for the treatment of type 2 diabetes (T2D), has demonstrated superior
bodyweight loss vs placebo and active comparators across the SUSTAIN phase 3a
clinical trial programme. Excess weight is often a concomitant complication in
patients with T2D and is associated with increased cardiovascular risk.
Materials and methods: SUSTAIN 6 was a 2-year cardiovascular outcomes trial
that was conducted in 3,297 subjects with T2D at high risk of cardiovascular
events. The primary outcome was a composite of the first occurrence of CV death,
non-fatal myocardial infarction or non-fatal stroke. Secondary endpoints included
glycaemic and weight-related endpoints. Key inclusion criteria were subjects ≥50
years old with established cardiovascular disease (previous cardio-, cerebro-, or
peripheral-vascular disease), chronic heart failure (New York Heart Association
class II or III), or chronic kidney disease (stage 3 or higher) or ≥60 years old with
at least one cardiovascular risk factor. Subjects were randomised to once-weekly,
s.c. semaglutide 0.5 or 1.0 mg, or volume-matched placebo, added to standard of
care, without any lifestyle intervention, for 104 weeks.
Results: At baseline, overall mean body weight, age, duration of diabetes and
HbA1c were 92.1 kg, 65 years, 13.9 years and 8.7%, respectively. Semaglutide
significantly reduced the risk of the primary composite outcome vs placebo
(hazard ratio, 0.74; 95% CI, 0.58-0.95; p<0.001 for non-inferiority with a
margin of 1.8). Treatment with semaglutide, vs placebo, led to significantly
reduced body weight, BMI and waist circumference at 2 years vs placebo
(p<0.001; Table). BW loss plateaued atWeek 44 and was sustained throughout
the remainder of the trial until Week 104. The proportion of subjects achieving
≥5% and ≥10% reduction in body weight was more than two-fold greater with
semaglutide vs placebo. For semaglutide 0.5 and 1.0 mg, 77% and 81% of
subjects, respectively, had no weight gain at 2 years, compared with 52% and
53% of subjects receiving placebo 0.5 and 1.0 mg, respectively. A dose-
response effect with semaglutide was observed for body weight reduction.
Conclusion: Semaglutide treatment, added to standard of care, led to
clinically meaningful and sustained reductions in body weight, BMI
and waist circumference at 2 years in subjects with T2D at high
cardiovascular risk.

Clinical Trial Registration Number: NCT01720446
Supported by: Novo Nordisk A/S
Disclosure:A. Consoli:Grants; Novo Nordisk. Lecture/other fees; Novo Nordisk,
Eli Lilly, AstraZeneca, Sanofi Aventis, Merck Sharp & Dohme, Takeda. Other;
Novo Nordisk, Eli Lilly, AstraZeneca, Sanofi Aventis, Merck Sharp & Dohme,
Takeda.
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5
The effects of GIP/GLP-1 receptor co-activation on appetite and food
intake in overweight/obese subjects
N.C. Bergmann1,2, A. Lund1, L.S. Gasbjerg1,3, E.C.E. Meessen4, L. Jessen2,
M. Christensen1,5, T. Vilsbøll1,6, F.K. Knop1,7;
1Center for Diabetes Research, Gentofte Hospital, Hellerup, 2Zealand Pharma
A/S, Glostrup, 3Department of Biomedical Sciences, Faculty of Health and
Medical Sciences, University of Copenhagen, Denmark, 4Department of
Endocrinology and Metabolism, Amsterdam Medical Center, University of
Amsterdam, Netherlands, 5Department of Clinical Pharmacology, Bispebjerg
Hospital, University of Copenhagen, Copenhagen, 6Steno Diabetes Center
Copenhagen, University of Copenhagen, Gentofte, 7Department of Clinical
Medicine, Faculty of Health andMedical Sciences, University of Copenhagen,
Copenhagen, Denmark.

Background and aims:Glucagon-like peptide-1 (GLP-1) is a potent suppres-
sor of appetite and food intake in humans whereas the other incretin hormone,
glucose-dependent insulinotropic polypeptide (GIP), does not seem to have
independent effects on eating behaviour. Interestingly, rodent data have shown
that concomitant activation of the GIP and the GLP-1 receptors may potentiate
the satiety-promoting effects of GLP-1. The aim of this study was to delineate
the effects of GIP/GLP-1 receptor co-activation on food intake, appetite, and
resting energy expenditure (REE) in overweight/obese humans.
Materials andmethods:Weexamined 18 overweight/obesemen (age: 38 (25-70)
years [median (range)]; BMI: 33 (26-36) kg/m2) during five experimental days
separated by at least 72 hours: 50-g OGTT followed by isoglycaemic i.v. glucose
infusion (IIGI)+saline (placebo), IIGI+GIP (4 pmol/kg/min), IIGI+GLP-1 (1
pmol/kg/min) and IIGI+GIP+GLP-1 (4 and 1 pmol/kg/min, respectively) per-
formed in a double-blinded and randomised order. The primary endpoint was food
intake measured by an ad libitum meal after 240 minutes of infusion. Secondary
endpoints included appetite ratings on visual analogue scales (VAS) and REE
measured by indirect calorimetry at baseline and after 210 minutes.
Results: Food intake was significantly less on the IIGI+GLP-1 day, compared
to placebo (2,736±1,637 kJ vs. 4,391±2,306 kJ [mean±SD], p=0.035) while
no significant differences were seen on the IIGI+GIP (4,048±2080 kJ) and the
IIGI+GIP+GLP-1 day (3,827±1,815 kJ), compared to placebo. On the IIGI+
GLP-1 day participants reported less hunger, compared to placebo (-6.9 [-2.4
to -11.4] (mean difference [95% CI]), p<0.001), a higher degree of satiety (4.6
[8.6 to 0.5], p<0.05) and lower prospective food consumption (-5.9 [-2.4 to
-9.5], p<0.0001). The IIGI+GIP day and the IIGI+GIP+GLP-1 day, did not
differ from placebo on any of the above ratings. Ratings of comfort and nau-
sea, and measures of REE were similar between all study days.
Conclusion:While GLP-1 receptor activation lowers food intake and appetite
in overweight/obese male subjects, simultaneous activation of the GIP receptor
did not potentiate these GLP-1-mediated effects.
Clinical Trial Registration Number: NCT02598791
Supported by: The Innovation Fund Denmark, Zealand Pharma A/S, The
Vissing Foundation
Disclosure: N.C. Bergmann: Employment/Consultancy; Zealand Pharma A/S.

6
DURATION-8 randomised controlled trial 1-year results: efficacy and
safety of once-weekly exenatide plus once-daily dapagliflozin versus
exenatide or dapagliflozin alone
C.Guja1, J.P. Frías2,A.A.Ahmed3,E.Hardy4,H.Wang4, P.Öhman4, S.A. Jabbour5;
1“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania,
2National Research Institute, Los Angeles, 3Apex Medical Research, Chicago,
4AstraZeneca, Gaithersburg, 5Thomas Jefferson University, Philadelphia, USA.

Background and aims: In patients with T2D uncontrolled by metformin
(baseline HbA1c 8-12%), dual therapy for 28 weeks with once-weekly
exenatide (ExQW) plus once-daily dapagliflozin (DAPA) reduced
glycaemia, body weight and systolic blood pressure (SBP) significant-
ly more than with ExQW + placebo or DAPA + placebo alone with
no unexpected safety signals (DURATION-8 trial). Here, we examined
these outcomes after a further 24 weeks of double-blind therapy.

Materials and methods: DURATION-8 was a phase 3, multicentre,
double-blind, randomised, 28-week study with a 24-week double-blind
extension. Adults with T2D (n=695; 1 not treated) were randomised to
ExQW (2-mg subcutaneous injection) plus DAPA (10-mg oral tablet)
(n=231), ExQW with oral placebo (n=230), or DAPA with injected
placebo (n=233).
Results: Of 695 patients randomized, 525 (75.5%) completed 52 weeks with
3.7% discontinuing due to adverse events (AEs). At Week 52, greater reduc-
tions in HbA1c, FPG, 2-h PPG, body weight and SBP were observed with
ExQW + DAPAversus ExQW + placebo or DAPA+ placebo. Compared with
Week 28, reductions in HbA1c in all treatment groups and treatment differ-
ences were maintained at Week 52. AEs occurring in ≥5% of patients were
diarrhoea, headache, injection site nodule, nausea, upper respiratory tract in-
fection, and urinary tract infection. Serious AEs occurred in 4.8%, 5.2%, and
5.2%, respectively. Minor hypoglycaemia occurred in 1.3%, 0%, and 0.4%.
No major hypoglycaemia was recorded. Reductions in estimated glomerular
filtration rate atWeek 1 with ExQW+DAPA and DAPA + placebo returned to
baseline by Week 52 (Table).
Conclusion: ExQW + DAPAwas well tolerated with no unexpected AEs, and
the glycaemic, weight, and SBP effects observed at Week 28 were maintained
over 52 weeks.

Clinical Trial Registration Number: NCT02229396
Supported by: AstraZeneca
Disclosure: C. Guja: Honorarium; Quintiles as Investigator in the
DURATION 8 trial.

S5Diabetologia (2017) 60 (Suppl 1):S1–S608



OP 02 Fat in the liver: how it gets in,
how it gets out

7
Non-alcoholic fatty liver disease and risk of mortality and cardiovascular
disease among people with type 2 diabetes: a national retrospective cohort
study
S.H. Wild1, C.D. Byrne2, Scottish Diabetes Research Network epidemiology
group;
1Usher Institute of Population Health Sciences and Informatics,
University of Edinburgh, 2Nutrition and Metabolism, University of
Southampton, UK.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) occurs
frequently in type 2 diabetes (T2DM), but the association between NAFLD
and mortality or cardiovascular disease (CVD) in people with T2DM is un-
clear. Our aim was to investigate whether clinically significant NAFLD as
identified from history of hospital admission with NAFLD is associated with
mortality or CVD among people with T2DM.
Materials and methods: We used linked routine data from Scottish
population-based diabetes, hospital admissions and death registers for
people with type 2 diabetes diagnosed between 2004 and 2013 of 40-
89 years of age who had a history of at least one hospital admission
and complete data available. NAFLD, cause-specific mortality and
CVD were identified using International Classification of Diseases
codes. Cox proportional hazards models were adjusted for age, sex,
an area-based measure of socio-economic status, smoking status, high
blood pressure/ anti-hypertensive use, high cholesterol/statin treatment,
HbA1c and prevalent CVD at diagnosis of diabetes.
Results: We included 133,312 people with complete data available
(88% of potentially eligible people) of whom 1998 had a hospital
admission mentioning NAFLD. At diagnosis of diabetes people with
NAFLD compared to those without NAFLD were younger (60.0 vs
62.7 years), had higher BMI (32.9 vs 32.1 kg/m2) and HbA1c (64 vs
62 mmol/l) and were more likely to be women (49% vs 45%) and
current smokers (25% vs 22%), p<0.01 for all comparisons. Adjusted
hazard ratios (95% CIs) and numbers of events by NAFLD status over
mean follow-up of 4.7 years are shown in the table.
Conclusion: NAFLD is an independent risk factor for increased mor-
tality and incident/recurrent CVD events in people with type 2 diabe-
tes. Lifestyle interventions should be emphasised for people with type
2 diabetes to prevent NAFLD and effective, safe treatments are ur-
gently needed for NAFLD.

Supported by: Data linkage was supported by the Scottish Government
Disclosure: S.H. Wild: Grants; Support for data linkage was provided by the
Scottish Government.

8
Association between steatohepatitis and left ventricular diastolic function
in type 2 diabetes
K. Huh1, Y. Cho2, M. Lee2, Y.-H. Lee2, B.-W. Lee2, E. Kang2, C. Ahn3, B.-S.
Cha2;
1Huh’s Diabetes Center and the 21st Century Diabetes and Vascular Research
Institute, 2Internal Medicine, Yonsei University College of Medicine,
3Department of Internal Medicine, Gangnam Severance Hospital, Seoul,
Republic of Korea.

Background and aims:Association between hepatic steatosis or fibrosis
and cardiac dysfunction in relation to insulin resistance has not been
fully investigated. We evaluated whether hepatic steatosis or fibrosis is
associated with left ventricular (LV) diastolic dysfunction in patients
with type 2 diabetes (T2DM).
Materials and methods: 454 patients with T2DM, aged 55 years or older
(men 22.0%, mean age 64.9 years old) were enrolled. All subjects had under-
gone liver ultrasonography, pulsed-wave doppler echocardiography, short in-
sulin tolerance test (SITT), and bioimpedance analysis. Simple hepatic
steatosis and steatohepatitis were defined in the presence or absence of fibrosis
according to NAFLD fibrosis scores by liver ultrasonography. Diastolic dys-
function was measured by using peak early (E) to late (A) ventricular filling
ratio (E/A) and E-wave deceleration time (DT).
Results: Of 454 patients, 284 (62.6%) had hepatic steatosis, and 273
(60.1%) had diastolic dysfunction. The prevalence of diastolic dys-
function showed a positive correlation with the presence of hepatic
steatosis or fibrosis (52.9%, 62.0%, and 65.3%; normal, simple
steatosis, and steatohepatitis, respectively; P for trend<0.05).
Multivariate logistic regression analysis revealed a significant associ-
ation between diastolic dysfunction and hepatic steatosis (odds ratio
[OR]=1.98, 95% confidence interval [CI]=1.02-3.90, P<0.05), after
adjusting for glycometabolic parameters, abdominal fat percentages,
and SITT. Furthermore, subjects with steatohepatitis presented a sig-
nificantly higher odds for diastolic dysfunction (OR=2.06, 95%
CI=1.04-4.11, P<0.05) compared to subjects with normal or simple
steatosis. This statistical significance was attenuated when including
SITT in the model though.
Conclusion: In conclusion, hepatic steatosis and steatohepatitis is an indepen-
dent predictive marker for LV diastolic dysfunction in older adults with
T2DM, and insulin resistance may mediate this correlation between
steatohepatitis and diastolic dysfunction.
Disclosure: K. Huh: None.

9
Fatty liver disease determines the progression of coronary artery
calcification in a metabolically healthy obese population
W. Lee, Y. Kang, C. Jung, Y. Cho, S. Lee, J. Hwang, E. Kim, J.-Y. Park, H.-K.
Kim;
Asan Medical Center, Seoul, Korea, Republic of.

Background and aims: Metabolically healthy obese (MHO) phenotype de-
scribes an obese state with a favorable metabolic profile. However, the prog-
nosis of this subpopulation remains controversial. We aimed to examine
whether MHO phenotype is associated with progression of atherosclerotic
activity, reflected as the changes in coronary artery calcification (CAC) over
time. If so, we sought to determine the role of fatty liver disease (FLD), the
hallmark of hepatic steatosis, in this progression.
Materials and methods: We enrolled 1,240 asymptomatic subjects who
underwent repeated CAC score measurement during routine health examina-
tions. CAC score progression was defined as either incident CAC in a popu-
lation free of CAC at baseline, or an increase by ≥2.5 units between the
baseline and final square root of CAC scores in participants with detectable
CAC at baseline. Subjects were stratified by bodymass index (cut-off, 25.0 kg/
m2) and metabolic health state using Adult Treatment Panel-III criteria. FLD
was assessed via ultrasonography.
Results: Over 2.9 years of follow-up, 25.2% of total subjects exhibited
CAC score progression. The MHO phenotype was not significantly
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associated with CAC score progression (multivariate adjusted-odds ratio
[OR], 1.45; 95% confidence interval [CI], 0.93-2.25), as compared to the
metabolically healthy non-obese (MHNO) phenotype. However, sub-
group analysis indicated that the MHO/FLD phenotype was significantly
associated with CAC score progression (multivariate adjusted-OR, 2.37;
95% CI, 1.34-4.16), as compared to the MHNO/no FLD phenotype,
whereas the MHO/no FLD phenotype was not (multivariate adjusted
OR, 1.25; 95% CI, 0.71-2.24).
Conclusion: Obese individuals with FLD have an increased risk of athero-
sclerosis progression, despite their healthy metabolic profile. Preventive inter-
ventions targeting cardiometabolic risk factors should be considered in such
individuals, regardless of the weight status.
Disclosure:W. Lee: None.

10
Unravelling the pathogenetic mechanisms of fructose consumption as
multiple hit in the pathogenesis and progression of non-alcoholic fatty
liver disease
S. Smajis1, M. Gajdosik2, M. Krssak2, L. Pfleger2, P. Wolf1, A. Luger1, M.
Trauner3, M. Krebs1;
1Division of Endocrinology and Metabolism, Medical University Vienna,
2High field MR-Centre, Medical University Vienna, 3Division of
Gastroenterology and Hepatology, Medical University Vienna, Vienna,
Austria.

Background and aims: High dietary fructose consumption is associated with
fatty liver disease (NAFLD) and might contribute to the development of insu-
lin resistance, characterized by ectopic lipid deposition and impaired postpran-
dial glycogen synthesis.
Materials and methods: 5 NAFLD patients (age 49.6±2.3 years; BMI
29.1±2.2 kg/m2 ) and 10 healthy controls (CON) (age: 27.5±2,1 years;
BMI 21.5±0.5 kg/m2) underwent stepped hyperinsulinemic euglycemic
clamp tests and high caloric mixed meal tests (MMT) in combination
with 1H and 13C MRS for measurement of glycogen and lipid content in
the liver (HCL[%]) and skeletal muscle (IMCL[%]). Glucose infusion
rates at low (15mU/m2) and high dose (40mU/m2) of insulin infusion
was used to calculate the rate of metabolized glucose [M(mg/kg*min)].
These tests were repeated in CON after 8 weeks of dietary fructose
challenge (150g/day).
Results: As expected NAFLD were characterized by decreased hepatic
(MNAFLD 3,96±0,44 vs. MCON 6,23±0.8; p=0.07) and skeletal muscle
insulin sensitivity (IS)(MNAFLD 9,9±2,5 vs. MCON 15,9±1.8; p=0.049)
in comparison to CON. Notably, 8 weeks of high caloric fructose
consumption did not affect hepatic (MCON 6,23±0.8 vs. MCON_POST

7,4±1,1; p=0,39) or skeletal muscle IS (MCON 15,9±1.8 vs.
MCON_POST16,4±1.8; p=0,88) in CON. Ectopic lipids were higher in
NAFLD (HCLNAFLD 19.2±8.84 vs HCLCON 1.19±0.21; p=0.004),
(IMCLNAFLD 2.18±0.26 vs IMCLCON 1.19±0.21; p=0.007) at baseline.
In the postprandial state ectopic lipids increased in NAFLD, but de-
creased or remained unchanged in CON: (ΔHCLNAFLD 20.6±13.05 vs.
ΔHCLCON -19.54±9.2; p=0.039); (ΔIMCLNAFLD 17.6±16.6 vs.
ΔIMCLCON 0.61±7.72; p=0.3). Also postprandial glycogen storage
was impaired in NAFLD (ΔGlycogenLiverNAFLD 17.76±7.8 vs.
ΔGlycogenLiverCON 72.06±12.03; p=0.02); (ΔGlycogenMuscleNAFLD
6.62±10.6 vs. ΔGlycogenMuscleCON 32.29±9.01; p=0.15) but was
not affected by fructose challenge in CON: (ΔGlycogenLiverCON

72.06±12.03 vs. ΔGlycogenLiverCON_POST 51,89±9,23 p=0,11);
(ΔGlycogenMuscleCON 32.29±9.01 vs. ΔGlycogenMuscleCON_POST

16,57±5,46 p=0,17).
Conclusion:As expected patients with NAFLDwere characterized by severe-
ly impaired postprandial lipid and glycogen metabolism. Notably, high dose
fructose consumption did not affect insulin sensitivity or postprandial lipid and
glucose metabolism higlighting the capacity to compensate for high dietary
fructose intake in metabolcally healthy subjects.
Clinical Trial Registration Number: LS12-008
Supported by: WWTF
Disclosure: S. Smajis: None.

11
Effects of 3-week low carbohydrate diet on endothelial function, visceral
fat and liver fat in type 2 diabetes patients compared to a low fat diet
R.L. Barbosa Yañez1, U. Kaiser1, S. Kabisch1,2, A.F.H. Pfeiffer1,2;
1Clinical Nutrition, German Institute of Human Nutrition, Potsdam-
Rehbrücke, 2Department of Endocrinology, Diabetes and Nutrition, Charité-
University Medicine, Berlin, Germany.

Background and aims: Increasing fat and carbohydrate consumption are
suggested to trigger a complexmetabolic pathologic network, which links type
2 diabetes (T2DM) with cardiovascular diseases (CVD) and non-alcoholic
fatty liver disease (NAFLD) together. Our objective is to compare the effects
of a short term low carbohydrate with a low fat dietary intervention, both
hypocaloric, on the endothelial function, visceral fat and intrahepatic lipids
of T2DM patients.
Materials andmethods: Fifty five T2DMpatients were randomized to a short
term hypocaloric dietary intervention characterized either by a very low car-
bohydrate (VLC, n=27) (4-10% E) intake or by a low fat (LF, n=28) intake
(<30% E) (age: 62 ±7.8 yr, BMI: 32.5 ±4.8 kg/m2, HbA1c: 6.6 ±1.0 %).
Endothelial function was assessed by a partially automated computer assisted
flow mediated-dilation (FMD) method (Brachial Analyzer for Research,
Version 5.10.6, Medical Imaging Applications LLC, Iowa City, Iowa, USA).
Adipose tissue depots and intrahepatic lipids (IHL) were determinate via mag-
netic resonance imaging (MRI) and magnetic resonance spectroscopy (MRS),
respectively. All data was collected before and after 3 weeks dietary
intervention.
Results: Both groups experienced significant reductions of body
weight (VLC: 93.7 ± 20.4 kg vs 89.6 ± 19.3 kg, p<0.001; LF: 98.5
± 19.6 kg vs 89.7 ± 23.6 kg, p<0.05), blood lipids (VLC: Total CHO:
p<0.05, LDL: p<0.05, TAG p<0.001; LF: Total CHO: p<0.001, LDL:
p<0.001, TAG: p<0.001) and HbA1c (VLC: p<0.001; LF: p<0.001).
IHL showed a significant reduction also in both groups (VLC: 12.3 ±
8.6 % vs 7.9 ± 7.3 %, p<0.001; LF: 14.4 ± 11.1 % vs 9.4 ± 9.6 %,
p<0.001). We did not observe significant alterations on endothelial
function nor visceral fat in either group after 3 weeks on respective
macronutrient restriction. However, visceral adipose tissue at umbilical
level was reduced only in the LF group (p<0.001). Besides the greater
improvement of body weight in the LF group compared with the VLC
group (p<0.05), no significant difference was found between dietary
groups.
Conclusion: Short-term, hypocaloric VLC/LF diets both stimulated signifi-
cant metabolic improvements inducing reductions of IHL in T2DM patients
suggesting that caloric restriction primarily determines the outcomes.
Unexpectedly, an effect on endothelial function could not be appreciated after
3 weeks diet, which may be explained by the absence of CVD in the patients.
Disclosure: R.L. Barbosa Yañez: None.

12
Effectiveness of dapagliflozin in nonalcoholic fatty liver disease in type 2
diabetes patients compared to sitagliptin and pioglitazone
A. Koutsovasilis, A. Sotiropoulos, E. Bletsa, A. Antoniou, C. Tamvakos, D.
Ntionias, S. Bousboulas, T. Peppas;
3rd Internal Medicine Department & Diabetes Center, General Hospital of
Nikaia-Piraeus, Athens, Greece.
Background and aims: Nonalcoholic fatty liver disease (NAFLD) shows a
wide disease spectrum ranging from simple steatosis to cirrhosis while it is also
associated with the presence and morphology of subclinical coronary athero-
sclerosis. Dapagliflozin, a selective oral sodium glucose cotransporter 2
(SGLT2) inhibitor lowers blood glucose, significantly reduces body weight
and blood pressure and it may also improve high density lipoprotein (HDL)
cholesterol and triacylglycerol. Sitagliptin is a widely used DPP-4 inhibitor
while pioglitazone already has several clinical evidence in the treatment of
NAFLD. The aim of the study was to examine the effectiveness of
dapagliflozin in NAFLD patients with type 2 Diabetes Mellitus (T2DM) com-
pared with sitagliptin and pioglitazone.
Materials and methods: 247 T2DM patients with NAFLD were included in
the study. 89 patients were under treatment with dapagliflozin, 67 under
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treatment with pioglitazone and 91 under treatment with sitagliptin. All pa-
tients also received metformin. Mean follow up period was 52 weeks ± 2
weeks. The evaluation of liver fibrosis depended on calculation of aspartase
aminotransferase (AST) to platelet counts rAPRI) index. APRI index was
calculated as AST level (IU/L) divided by upper limit of AST (37 IU/L) nad
platelet counts and finally multiplied bay 102. APRI over 1.5 was considered
as bridging fibrosis and over 2.0 as liver cirrhosis. All patients went through an
ultrasonography before being included in the study and after the end of the
study.
Results: The study’s patients were aged 59.6 ± 9.2 years without differences
between groups under study and mean duration of T2DM was 6.1±3.4 years
without differences between treatment (p=0.312) and with no differences in
Body Mass Index (BMI) (p=0.362) and HbA1c (p=0.218) with mean value
7.74±0.89%. HbA1c values improved in all three groups with most patients
maintain the therapeutic goal in the dapagliflozin (p=0.036) group after 52
weeks of treatment. APRI index’s improvement was significant in the
dapagliflozin group (1.12 (0.59-1.22) vs 0.97 (0.32-0.1.01), p=0.016), signif-
icant in the pioglitazone group (1.14 (0.49-1.28) vs 0.80 (0.41-1.06), p=0.011)
while there was no improvement in the sitagliptin group (1.07 (0.42-1.29) vs
1.05 (0.43-1.27) p=0.455). APRI index’s improvement was accompanied by a
significant change of fatty liver in ultrasonography. The decrease of body
weight in the dapagliflozin group was statistically significant (p<0.001) with
most its patients (59 patients) achieving a >3Kg decrease.
Conclusion: Administration of dapagliflozin led not only to good control of
T2DM but also improvement of liver inflammation, alteration of liver fibrosis,
and reduction of body weight, which are particularly important factors in
patients with T2DM. Aggravation of liver fibrosis score might lead to future
liver cirrhosis, and body weight gain, observed in the pioglitazone group,
could exacerbate liver inflammation and other metabolic disorders. As far as
we know, this study is the first to be carried out on the long-term effect of
dapagliflozin on liver fibrosis which indicates its positive impact in T2DM
with NAFLD. Particularly, body weight reduction was a favorable outcome of
applying dapagliflozin in NAFLD patients with T2DM.
Disclosure: A. Koutsovasilis: None.

OP 03 Genetics and epigenetics of type
2 diabetes

13
Discovery and fine-mapping of type 2 diabetes susceptibility loci across
diverse population
H. Kitajima1, A. Mahajan1, X. Sim2, M.C. Ng3, W. Zhang4, J.E. Below5, D.
Taliun6, K.J. Gaulton7, A.P. Morris8, on behalf of the DIAMANTE Consortium;
1Wellcome Trust Centre for HumanGenetics, University of Oxford, UK, 2Saw
Swee Hock School of Public Health, National University of Singapore,
Singapore, 3Center for Genomics and Personalized Medicine Research,
Wake Forest School of Medicine, Winston-Salem, USA, 4School of Public
Health, Imperial College London, UK, 5Human Genetics Center, University of
Texas Health Science Center at Houston, 6Center for Statistical Genetics,
University of Michigan, Ann Arbor, 7Department of Pediatrics, University
of California San Diego, La Jolla, USA, 8Department of Biostatistics,
University of Liverpool, UK.

Background and aims: To discover and improve fine-mapping resolution of
type 2 diabetes (T2D) loci, we conducted the most comprehensive and diverse
trans-ethnic meta-analysis of genome-wide association studies (GWAS).
Materials andmethods: 99,265T2Dcases and 545,212 controls were included in
this interim meta-analysis. Each GWAS was imputed up to optimal reference
panels from the 1000 Genomes Project or Haplotype Reference Consortium. We
conducted meta-regression analysis to account for heterogeneity in allelic effects
between diverse populations. We performed approximate conditional analyses to
identify distinct signals in the loci attaining genome-wide significance (p<5x10-8).
For each signal, we defined credible sets of variants that accounted for 99% of the
posterior probability of driving the association. Across signals, we evaluated en-
richment in the posterior probability across genomic annotations
Results: We identified 110 loci at genome-wide significance, including 37
mapping outside regions previously implicated in T2D, with the strongest
novel associations at/near INHBB (rs58884021, p=2.8x10-12), PLEKHA1
(rs2421016, p=3.2x10-12), and EIF5A2 (rs6804915, p=3.8x10-12). We identi-
fied 156 distinct association signals across the 110 loci, including 11 at
KCNQ1, 5 at INS-IGF2, and 4 each at CDKN2A-B and CCND2. Whilst allelic
effects on T2D risk of index variants were predominantly consistent across
populations, for the first time we observed strong evidence of heterogeneity
correlated with ancestry at LEP (rs7778167, pHET=8.2x10

-16, East Asian spe-
cific),UBE2E2 (rs35352848, pHET=4.2x10

-11, effect strongest in East Asians),
and KCNQ1 (rs11819853, pHET=2x10

-10, varying direction/magnitude of ef-
fect between ethnic groups). We substantially improved fine-mapping resolu-
tion compared with previous efforts, highlighting 17 signals with a single
variant accounting for >99% of the posterior probability of driving the asso-
ciation, including at JAZF1 (rs10226758), CDC123-CAMK1D (rs11257655),
TCF7L2 (rs7903146), and 2 signals at KCNQ1 (rs2237884 and rs2237895).
The posterior probability of association was significantly enriched in coding
exons (p=1.4x10-5), for the first time including an index variant at the APOE-
TOMM40 locus, APOE p.Cys130Arg (rs429358). After accounting for coding
variation, the posterior probability was also significantly jointly enriched for
transcription factor binding sites for PDX1 (p=2.6x10-6) and FOXA2
(p=1.8x10-5).
Conclusion: Our study represents the most comprehensive view of the genetic
contribution to T2D in terms of sample size and ethnic diversity, and will be
enhanced by GWAS in an additional 400,000 individuals in the coming months.
Supported by: NIH U01-DK105535, R01 DK66358, and R01DK078616
Disclosure:H.Kitajima: Employment/Consultancy;Manpei Suzuki Diabetes
Foundation.

14
Novel locus discovery through trans-ethnic association analyses of
glycaemic traits using densely imputed genetic data
I. Barroso, Meta-Analyses of Glucose and Insulin-related traits Consortium
(MAGIC) Investigators;
The Wellcome Trust Genome Campus, The Wellcome Trust Sanger Institute,
Cambridge, UK.
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Background and aims: To date, genome-wide association studies (GWAS)
have identified >120 loci associated with glycaemic traits, most arising from
European descent populations. We present the first large-scale trans-ethnic
discovery for four glycaemic traits: fasting glucose (FG), fasting insulin (FI),
glycated haemoglobin (HbA1c) and 2-hour glucose (2hG). We aimed to iden-
tify additional glycaemic trait-associated loci, investigate the portability of
signals across ancestries, and leverage linkage disequilibrium differences to
conduct fine-mapping.
Materials and methods:Meta-analyses included up to 281,416 individuals with-
out diabetes, from five ancestries (71% Europeans, 13% East Asian, 7% Hispanic,
6%African-American and 3%South Asian) with genetic data imputed to the 1000
Genomes Project (phase 1 v3, March 2012, or later). Genetic association analyses
were performed at the cohort level using an additive model, and combined by
fixed-effect ancestry-specific meta-analyses, followed by trans-ethnic meta-analy-
ses in MANTRA. A log10 Bayes factor (log10BF) threshold of 6 was used to
identify trans-ethnic genome-wide significant signals. HbA1c signals were classi-
fied as erythrocytic or glycaemic through hierarchical clustering after lookup in red
blood cell traits and glycaemic traits. Lastly, GARFIELD andDEPICT (FDR<5%,
unless otherwise stated) were used to perform functional, tissue and pathway en-
richment analyses.
Results: We identified 102 trans-ethnic signals associated with FG, of which
48 did not overlap known FG-associated regions. The most significant novel
FG signals - not previously known to be involved in diabetes - include those at
or close to NFX1 and ZBTB38 genes (log10BF=12.42 and 11.79, respective-
ly). We also identified 62 FI-associated trans-ethnic signals (43 novel), 130
HbA1c-associated trans-ethnic signals (57 novel) and 21 2hG-associated
trans-ethnic signals (10 novel). The most significant novel signals for FI,
HbA1c and 2hG - not previously known to be involved in diabetes - fall in
or near BCL2, LRRC16A and CLEC14A genes (log10BF = 11.66, 18.60 and
9.68, respectively). BCL2 was previously associated with waist-to-hip ratio
and body mass index, LRRC16Awas shown to be involved in platelet count
and volume, and CLEC14Awas associated with monoamine metabolite levels
in human cerebrospinal fluid. HbA1c signals were mostly classified as
influencing HbA1c via erythrocytic pathways (~70%) which was consistent
with functional, tissue and pathway enrichment analyses, which identified
hemic and immune system signatures, as well as anaemia related pathways.
Functional and tissue enrichment analyses also identified a liver signature in all
glycaemic traits; pancreas in HbA1c and FG; adipose and fat tissues, as well
as, adrenal glands and cortex specific in FI (FDR<20%). Pathway analyses
highlighted insulin signalling in HbA1c; insulin and MTOR signalling, matu-
rity onset diabetes of the young, type 2 diabetes and circadian rhythm in FG;
and cancer in FI. This large trans-ethnic study, afforded new discoveries in-
cluding ancestry-specific signals, lower minor allele frequency variants, and
common variants of more modest effects.
Conclusion: This large international effort has identified over a hundred novel
loci underlying glycaemic traits that pose new hypotheses about the biology
and genetic architecture of glucose and insulin related traits.
Disclosure: I. Barroso: None.

15
Poor glycaemic control is associated with altered blood gene expression
levels of cell cycle and immune related genes. The Hoorn Diabetes Care
System cohort
R.C. Slieker1,2, A.A.W. van der Heijden3, N. van Leeuwen1, G. Nijpels3,
J.W.J. Beulens2,4, L.M. 't Hart1,5;
1Molecular Cell Biology, LUMC, Leiden, 2Epidemiology and Biostatistics,
VUmc, 3General Practice and Elderly Care Medicine, VUmc, Amsterdam,
4Julius Center for Health Sciences and Primary Care, UMCU, Utrecht,
5Molecular Epidemiology, LUMC, Leiden, Netherlands.

Background and aims:With the global pandemic of obesity, type 2 diabetes
is becoming increasingly prevalent. Yet, people with type 2 diabetes are het-
erogeneous in their disease trajectory. Glycaemic control is tracked by mea-
suring blood HbA1c levels on a regular basis. To predict glycaemic control
over a longer period of time, the utility of several molecular measures in blood
is increasingly explored, but one of them - gene expression - has been sparsely
investigated. To this end, we here investigate the relation between whole blood

gene expression and HbA1c at baseline and up to 2-year follow-up in individ-
uals participating in the Hoorn Diabetes Care System cohort.
Materials and methods: Genome-wide gene expression levels in whole
blood (15,564 genes, RNA-seq) were measured in 391 individuals with type
2 diabetes. Gene expression levels were compared to baseline (N=391), 1-year
(N=372) and 2-year HbA1c levels (N=362), adjusted for age, sex, blood cell
composition, BMI, medication use and technical covariates. To investigate the
pathways to which identified genes were related with HbA1c at baseline we
explored the interrelatedness of genes in a co-expression network. Genes iden-
tified at baseline were investigated in external microarray data of target tissues
muscle (N=115) and pancreas (N=113).
Results: Gene expression levels were particularly associated with baseline
HbA1c (220 genes, 1.4%, fold change (fc): -3.34 - 4.80) and to a lesser extent
to one year follow-up HbA1c (25 genes, 0.16%, fc: -2.90 - 3.10) and two-year
follow-up HbA1c (9 genes, 0.06%, fc: -3.88 - 2.69). Genes identified at base-
line and follow-up overlapped, with 5 genes identified at all time points and 18
additional genes between baseline and 1-year follow-up. After adjustment for
baseline HbA1c, the number of genes markedly decreased with 1 gene at 1-
year follow-up (NDN, fc:-2.11) and 2 genes at 2-year follow-up (MTND1P23,
fc:-3.64, FAM132B, fc:-1.90). Genes associated with baseline HbA1c clus-
tered to three groups of co-expressed genes. Two larger clusters comprised 55
and 42 genes respectively and the third comprised 2 genes. The largest cluster
showed strong overrepresentation in cell cycle (checkpoint) pathways (PFDR <
1·10-10). The second cluster showed overrepresentation in the complement
system activation and B-cell signalling pathway (PFDR < 1·10-10). The third
cluster consisted KLF10 and KLF11, that both link to cell cycle regulation.
Finally, the association between HbA1c and gene expression was also con-
firmed for 15 genes (|r|>0.2) in external datasets of target tissues muscle
(N=115) and pancreatic islets (N=113).
Conclusion:While gene expression levels are interesting biomarkers for poor
glycaemic control, our study suggests that gene expression levels in whole
blood are particularly a reflection of the current glycaemic state, rather than
predictive of the future glycaemic state. Nonetheless, identified genes provide
insight into the relation of glycaemic control with gene expression changes in
blood, where some genes also associate with HbA1c levels in target tissues.
Supported by: BBMRI-NL, ZonMW Prority medicine Elderly, RHAPSODY
Disclosure: R.C. Slieker: None.

16
Identification of alleles associated with higher body fat percentage but
lower risk of type 2 diabetes
H. Yaghootkar, Y. Ji, J. Tyrrell, S.E. Jones, R. Beaumont, M.A. Tuke, K.S.
Ruth, R.M. Freathy, A.R. Wood, A. Murray, M.N. Weedon, T.M. Frayling;
University of Exeter Medical School, University of Exeter, UK.

Background and aims: Recent studies have identified metabolically "healthy
obesity" alleles - those associated with higher body fat % but lower risk of type
2 diabetes, hypertension, and heart disease. By definition, the opposite alleles
of the same variants are associated with lower BMI but higher risk of disease -
"polygenic lipodystrophy" alleles. We aimed to identify novel "healthy obesi-
ty" alleles, and test their protective effects on type 2 diabetes.
Materials and methods: First, we identified alleles associated with higher
body fat % (p-value < 5x10-8) using 220,000 individuals from the initial UK
Biobank dataset and published studies. Next, we used a multivariate model
that jointly tested the effects of these alleles on biomarkers of "healthy obesi-
ty": higher HDL-C (N=99,900), lower Triglycerides (N=96,600), lower
fasting insulin (N=51,800), higher adiponectin (N=29,400), higher SHBG
(N=21,800) and a marker of lower liver fat, lower ALT (N=55,500). We
defined "healthy obesity" alleles as those (i) which had a multivariate p-
value of < 5x10-4 (multiple test corrected) and (ii) which were associated with
the multivariate model stronger than body fat % alone. The latter criterion was
set to uncouple "healthy obesity" from "unhealthy obesity" alleles. To validate
the variants as protective of disease, we calculated the association of "healthy
obesity" genetic score with type 2 diabetes using independent published type 2
diabetes GWAS data from the DIAGRAM consortium.
Results:We identified 85 independent genetic variants associatedwith 1.66%-
6.44% standard deviation (SD) per allele differences in body fat % (p-value <
5x10-8). Fourteen of these genetic variants fitted the definition of "healthy
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obesity" including 10 known alleles previously published. All of the previous-
ly known variants were more strongly associated with the "healthy obesity"
phenotype when we used adiponectin, SHBG and ALT in the multivariate
statistical model. The multivariate model was able to uncouple "healthy obe-
sity" (e.g. the PPARG allele) from "unhealthy obesity" alleles (e.g. FTO allele)
among alleles associated with higher body fat %. When analysing all 14
genetic variants together as a genetic score, carrying 5 additional "healthy
obesity" alleles was associated with a 0.340 [0.338, 0.341] Kg/m2 higher
BMI (p-value = 2x10-62, using data from GIANT consortium) but lower risk
of type 2 diabetes (odds ration: 0.882 [0.876, 0.889]; p-value = 2x10-11, using
data fromDIAGRAM consortium). These effects were primarily driven by the
ten known "healthy obesity" variants.
Conclusion: "Healthy obesity" alleles can be defined using adiposity related
phenotypes. Adiponectin, SHBG and ALT add extra accuracy to the identifi-
cation of "healthy obesity" alleles when used in the model. Our study supports
the use of a multivariate analysis approach in identifying variants associated
with higher body fat % but lower risk of type 2 diabetes.
Disclosure: H. Yaghootkar: None.

17
DNAMethylome signature in subcutaneous adipose tissue precursor cells
identifies individuals with a family history of type 2 diabetes
L. Parrillo1, G.A. Raciti1, A. Hammarstedt2, F. Colaps1, R. Spinelli1, F.
Zatterale1, A. Desiderio1, P. Mirra1, U. Smith2, F. Beguinot1;
1URT-GDD, National Council of Research, Department of Translational Medical
Sciences, Federico II University of Naples, Naples, Italy, 2Lundberg Laboratory for
Diabetes Research, Department of Molecular and Clinical Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden.

Background and aims: First-degree relatives (FDRs) of individuals with type
2 diabetes (T2D) have dysfunctional subcutaneous adipose tissue (sAT).
Indeed, they feature significantly larger sATcells due to impaired adipogenesis
and hypertrophy of pre-existing mature sAT cells, which increases their sus-
ceptibility to the detrimental effects of weight gain. Despite clear familiarity of
these abnormalities, no genotype convincingly accounting for their increased
diabetes risk has so far been identified. Since epigenetics might also have a
role, we have explored the DNAMethylome and full transcriptome analyses in
sAT pre-adipocytes from FDRs and matched subjects lacking a known family
history of T2D.
Materials and methods: Stromal Vascular Fraction cells (SVFs, enriched in
pre-adipocytes) were isolated from sAT biopsies of 9 FDR and 12 control
individuals. DNA Methylome and transcriptome profiles of SVFs were ana-
lyzed using MeDIP- and RNA-seq, respectively. Bisulphite sequencing and
qPCR were then performed in SVFs of these individuals.
Results: The clinical characteristics of individuals in the study group are
shown in Table 1. MeDIP-seq analysis revealed a uniform distribution of
differentially methylated regions (DMRs) throughout the entire SVF genome,
with a greater number of hypomethylated regions in FDR subjects (fdr<5%).
This different methylation pattern was accompanied by a decreased expression
of DNMT1 (p<0.05) and DNMT3A (p<0.05) genes in FDRs. Most DMRs
were located within gene bodies. DMRs mapped to 3234 unique differentially
methylated genes (DMGs, fdr<5%). Of note, pathway analysis revealed that
most DMGs were significantly enriched in key cell growth and differentiation
pathways, including FGF, PKA and Wnt/β-catenin signaling pathways. The
RNA-Seq analysis identified a total of 84 (fdr<5%) differentially expressed
genes. Merging DNA Methylome with RNA-seq data identified 12 genes
showing concomitant changes in mRNA expression and DNA methylation.
These included genes that are biologically relevant to the adipocyte function
and development of T2D. Bisulphite sequencing and qPCR assays were used
to validate the MeDIP-seq findings at individual gene level. Moreover, 11
obesity and 12 T2D candidate genes, identified by GWAS, had altered meth-
ylation in SVF from FDR individuals.
Conclusion: In FDRs, the DNA Methylome signature of sAT pre-adipocytes
includes abnormalities in key genes implicated in adipocyte growth and func-
tion and in T2D risk. Persistent epigenetic changes may affect the evolution
towards T2D and identify potential therapeutic targets.

Supported by: EFSD/Lilly
Disclosure: L. Parrillo: None.

18
Lower DNA methylation of metformin transporter genes in human liver
is associated with metformin therapy in type 2 diabetes subjects
S. García-Calzón1, A. Perfilyev1, V. Männistö2, V.D. de Mello3, E. Nilsson1,
J. Pihlajamäki4, C. Ling1;
1Lund University, Malmö, Sweden, 2University of Eastern Finland and
Kuopio University Hospital, Kuopio, 3University of Eastern Finland,
Joensuu, 4University of Eastern Finland and Kuopio University Hospital,
Joenssu, Finland.

Background and aims: Given that metformin is the most common
pharmacological therapy for type 2 diabetes (T2D), understanding
the metabolism of this drug is of great importance. Hepatic metformin
transporters are responsible for the pharmacologic action of metfor-
min. Since epigenetics of metformin transporter genes remains uncer-
tain, we wanted to analyze DNA methylation in metformin transporter
genes in human liver, and assessed whether epigenetic alterations as-
sociate with diabetes medication.
Materials and methods: DNA methylation in metformin transporter
genes (OCT1 encoded by SLC22A1, OCT3 encoded by SLC22A3,
MATE1 encoded by SLC47A1) was analyzed in human liver of 95 sub-
jects from the Kuopio Obesity Surgery Study using the Infinium
HumanMethylation450 BeadChip array. mRNA expression was measured
with the HumanHT-12 Expression BeadChip in a subsample of 42 indi-
viduals. Thirty T2D patients who were taking metformin or insulin plus
metformin were considered for the analyses. A control group of 3 diabetic
patients who did not receive any diabetes medication was also included.
All analyses were adjusted for age, sex and the presence of nonalcoholic
steatohepatitis.
Results: T2D subjects who received just metformin showed lower
average and promoter DNA methylation of SLC22A1, SLC22A3 and
SLC47A1 genes compared to patients who received insulin plus met-
formin or no diabetes medication. There were also 13 individual CpG
sites annotated to the hepatic metformin transporter genes with differ-
ential DNA methylation according to diabetes medication (FDR<0.05).
Notably, multiple regression models showed that DNA methylation
was also associated with gene expression of all metformin transporter
genes in human liver. In addition, higher methylation levels in these
genes were associated with higher fasting glucose levels and higher
BMI.
Conclusion: Our study demonstrates that DNA methylation of metformin
transporter genes in human liver is different according to diabetes medication
and associates with hepatic gene expression, glycaemia and obesity.
Importantly, metformin decreases DNA methylation of SLC22A1, SLC22A3
and SLC47A1 in human liver.
Supported by: Swedish Research Council;H2020 MSCA;EFSD/
Lilly;Wallenberg;Påhlsson;Linné
Disclosure: S. García-Calzón: None.
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The association between insulin resistance and iron overload through the
transferrin receptor 1 in human skeletal muscle cells and muscles from
patients with type 2 diabetes
K.-W. Lee1, R. Cui1, S.-E. Choi2, T. Kim3, H. Lee1, J. Jeon4, Y. Kang2, S.
Han1, H. Kim1, D. Kim1;
1Endocrinology and Metabolism, Ajou University Hospital, 2Physiology,
Ajou University Hospital, Suwon, 3Department of Internal Medicine, Seoul
Medical Center, 4Endocrinology and Metabolism, Seoul Medical Center,
Seoul, Republic of Korea.

Background and aims: Iron plays an important role in many physio-
logical processes, including redox balance, inflammation, and mitochon-
drial respiratory metabolism. Altered iron homeostasis is associated with
insulin resistance (IR) and diabetes. Iron perturbations are well studied
in several tissues, such as adipose tissue and the liver in diabetic animal
models. However, the relationship between iron metabolism and IR in
skeletal muscle has not been well studied. In this study, we investigated
the relationship and molecular mechanism between iron overload and IR
in human skeletal muscle cells and muscle biopsies from patients with
type 2 diabetes (T2DM).
Materials and methods: To clarify the iron homeostatic brake in IR muscle
cells and muscle biopsies from patients with T2DM, we measured iron
metabolism-related protein levels such as transferrin receptor 1 (TfR1), heavy
chain ferritin (FTH), light chain ferritin (FTL) and divalent metal transporter 1
(DMT1).
Results: Immunoblotting analysis showed that treating human skeletal
muscle cells with palmitate increased the levels of TfR1 and FTH, but
not iron regulatory protein 1. In addition, the levels of TfR1, FTH,
FTL and DMT1 increased in muscle biopsies from patients with
T2DM compared to those in normal subjects. In addition, the intra-
cellular labile iron pool increased in palmitate-induced IR skeletal
muscle cells. Knockdown of TfR1 using siRNA in human skeletal
muscle cells protected against palmitate-induced IR and preserved
the intracellular iron pool. Treatment with an iron donor (FeSo4 or
FeCl3) stimulated phospho-JNK and phospho-p38 and significantly
induced mitochondrial dysfunction in human skeletal muscle cells. In
particular, the chemical iron chelator deferoxamine recovered mito-
chondrial dysfunction and palmitate-induced IR in human skeletal
muscle cells.
Conclusion: The current study showed that iron overload in skeletal muscle
cells induced mitochondrial dysfunction and IR through TfR1, whereas reduc-
ing the intracellular iron overload protected against IR. Therefore, attempts to
block iron overload might be a strategy for preventing IR and diabetes.
Disclosure: K. Lee: None.

20
ApoJ is a novel hepatokine regulating muscle glucose metabolism and
insulin sensitivity
J. Seo1,2, M.-C. Kang2, S. Hong2, A. Vijyakumar2, L.P. Moura2, W. Li2, Y.-B.
Kim2;
1Division of Endocrinology, Korea University College of Medicine, Seoul,
Republic of Korea, 2Division of Endocrinology, Diabetes, and Metabolism, Beth
Israel Deaconess Medical Center and Harvard Medical School, Boston, USA.

Background and aims:A crosstalk between the liver and skeletal muscles has
long been recognized as vital for adequate glucose homeostasis. Critical fac-
tors for this interorgan crosstalk are hepatokines, liver-derived proteins that
play a pivotal role in regulating glucose metabolism and insulin sensitivity in
skeletal muscle. Thus, discovery of a new hepatokine would be of particular
interest. The aims of the current study are 1) to determine the physiological
role of hepatic ApolipoproteinJ (ApoJ, also called clusterin) in the regulation
of glucose homeostasis and insulin sensitivity, and 2) to determine whether the

ApoJ → LRP2 signaling pathway is a key component of insulin action in
skeletal muscle.
Materials andmethods:Mice lacking ApoJ in liver or in muscle and LRP2 in
muscle were studied for glucose metabolism and insulin signaling. Cultured
muscle C2C12 cells were also studied for the molecular interaction of insulin
receptor (IR) with LRP2 and insulin-induced endocytosis. Glucose tolerance
(1.0 g/kg) and insulin tolerance test (0.75unit/kg) were performed. Glucose-
stimulated insulin secretion (1.0 g/kg) was measured. Glucose uptake into
peripheral tissues was determined by ip injection with 2U/kg insulin with
0.33 μCi [14C]2-deoxyglucose. Insulin-stimulated signaling events (10 U/kg)
in insulin-sensitive tissues were assessed. In situ proximity-ligation assay were
performed. Endocytosis was measured in the presence of an inhibitor of
clathrin-mediated endocytosis.
Results: Circulating ApoJ is primarily produced by the liver and trans-
ports to metabolically active organs, including muscle. Elevated ApoJ
levels in serum but decreased ApoJ levels in muscle are found in mice
lacking LRP2 in muscle, indicating that ApoJ is used in muscle via
LRP2. Of physiologic significance, selective deletion of hepatic ApoJ
or muscle LRP2 leads to systemic insulin resistance and glucose intol-
erance by suppressing insulin-induced signal transduction and glucose
uptake in skeletal muscle. Mechanistically, we found that insulin drives
the physical interaction between the IR and LRP2 on the cell surface of
muscle and the complex of LRP2 with the IR undergoes co-endocytosis,
which is an essential step of insulin signaling in muscle. However, when
hepatic ApoJ or muscle LRP2 is absent, insulin-stimulated IR-LRP2
interaction is disrupted.
Conclusion:Our findings identify ApoJ as a novel hepatokine that is required
for insulin-mediated glucose metabolism through a LRP2-dependent mecha-
nism, coupled with the IR system. Thus, the ApoJ → LRP2 axis is a novel
metabolic signaling pathway that is central for the maintenance of normal
glucose homeostasis and insulin sensitivity.
Supported by: grant from the NIH R01DK111529 (Y.B.K.)
Disclosure: J. Seo: None.
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Carnitine supplementation improves metabolic flexibility and skeletal
muscle acetylcarnitine formation
Y.M.H. Bruls1, M. de Ligt2, L. Lindeboom1,2, E. Phielix2, B. Havekes3, J.E.
Wildberger1, M.K. Hesselink2, P. Schrauwen2, V.B. Schrauwen1;
1Department of Radiology, Maastricht University Medical Center+,
2Department of Human Biology and Human Movement Sciences,
Maastricht University Medical Center+, 3Department of Internal Medicine,
Division of Endorinology, Maastricht University Medical Center+,
Maastricht, Netherlands.

Background and aims: Insulin resistance and type 2 diabetes are char-
acterized by decreased metabolic flexibility and concomitant distur-
bances in glucose homeostasis. Recent evidence indicates that low
carnitine availability may play a substantial role. When substrate
availability is high, accumulation of mitochondrial acetyl-CoA is
known to blunt glycolysis. However, acetyl-CoA can also be conju-
gated to acetylcarnitine, which can leave the mitochondria. Hence,
impaired formation of acetylcarnitine formation may underlie compro-
mised metabolic flexibility and therefore impair glucose tolerance
(IGT). Here, we investigated whether carnitine supplementation im-
proves acetylcarnitine formation and thereby rescues metabolic flexi-
bility and insulin sensitivity in IGT subjects.
Materials and methods: Eleven IGT subjects followed a 36 day
placebo- and L-carnitine treatment (2g/day) in a randomized, place-
bo-controlled, double blind crossover design. Plasma free carnitine
concentrations were determined to check compliance to the interven-
tion. A hyperinsulinemic-euglycemic clamp (40mU/m2/min), combined
with indirect calorimetry (ventilated hood) was performed to determine
insulin sensitivity and metabolic flexibility. Skeletal muscle
acetylcarnitine concentrations were measured in vivo using long echo
time proton magnetic resonance spectroscopy (1H-MRS, TE=500ms).
To stimulate near maximal acetylcarnitine formation, 1H-MRS was
performed before and immediately after a 30-minute cycling exercise
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at 70% of the subjects predetermined maximal output (Wmax). Twelve
normal glucose tolerant (NGT) subjects were included without any
intervention as control group.
Results: Plasma free carnitine concentrations increased upon carnitine
supplementation (from 40.8±1.6 to 50.5±1.7μmol/L, p=<0.01) and did
not change after placebo treatment (from 39.4±1.4 to 39.8±1.3
μmol/L, p=0.785) indicating compliance to the carnitine supplementa-
tion. Metabolic flexibility (Δ respiratory exchange ratio, ΔRER) was
lower in IGT compared to NGT (ΔRER 0.07±0.01 vs. 0.10±0.01
respectively, p=0.022), but was completely restored upon carnitine
supplementation (0.10±0.01, p=0.001). Similarly, the insulin stimulat-
ed increase in glucose oxidation was higher in IGT after carnitine
supplementation compared to placebo (ΔGlucose oxidation 7.08±0.74
vs. 4.84±0.48 μmol/kg/min, p=0.001). No difference in whole-body
insulin sensitivity (Δ rate of disappearance, ΔRd) was found upon
carnitine supplementation (ΔRd 13.32±3.08 vs. 11.74±1.99 μmol/kg/
min after placebo, p=0.513). Finally, carnitine supplementation in-
creased pre-exercise (1.08±0.20 vs. 1.62±0.27 mmol/kgww, p<0.05)
as well as post-exercise (3.60±0.49 vs. 4.23±0.53 mmol/kgww,
p<0.05) skeletal muscle acetylcarnitine concentrations.
Conclusion: Carnitine supplementation completely restored skeletal
muscle acetylcarnitine concentrations and rescued metabolic flexibility
in IGT. Why insulin sensitivity was unaffected requires further
investigation.
Clinical Trial Registration Number: NTC02072759
Supported by: EFSD/Lilly
Disclosure: Y.M.H. Bruls: None.
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A novel skin-adipose tissue axis regulates pancreatic beta cell function
E. Evans1, X. Kodji1, S. Sayers1, S. Brain1, M. Philpott2, R. Hannen2, P.
Caton1;
1Kings College London, 2Queen Mary University of London, London, UK.

Background and aims: The inflammatory skin disease psoriasis is an
independent risk-factor for development of insulin resistance and type
2 diabetes (T2D), and presence of psoriasis is a strong predictor of
T2D progression and severity. Moreover, some skin-specific transgenic
mouse models display altered whole-body glucose homeostasis. This
suggests an important role for skin in regulating whole-body glucose
metabolism. We investigated the role of the skin secretome on subcu-
taneous adipose tissue (sAT) and beta-cell function using human and
rodent models.
Materials and methods: Human explant skin, from abdominoplasty
surgery, was incubated with the TLR7 agonist immiquimod (IMQ;
50 μg/ml; 24 - 48h) to induce a psoriatic phenotype. Conditioned
media (skin-CM) was collected and retained or used to incubate ex-
plant human sAT, with sAT-CM also collected. Subsequently, MIN6
beta-cells were incubated with skin-CM and sAT-CM. For treatments,
CM was diluted 1:1 with fresh media. All experiments were conduct-
ed serum-free. To induce skin inflammation in mice, IMQ (3.125 mg/
day) was applied to a shaved dorsal region. After 5 days’ treatment,
serum, sAT and islets were collected for further analysis. We measured
MIN6 glucose-stimulated insulin secretion (RIA), proliferation (BrDU
assay) and cell viability (MTT assay) and sAT gene expression chang-
es (qPCR). In the mouse model, sAT gene expression (qPCR), plasma
insulin (ELISA) and glucose levels were measured.
Results: IMQ induced an inflammatory phenotype in human and mouse
skin, evidenced by elevated pro-inflammatory cytokine gene expression
(IL1β, IL6, IL8, IL17). Indicative of a regulatory role for human skin-
derived factors, IMQ-skin-CM incubation decreased MIN6 GSIS (IMQ-
treated-CM 20mmol/l: 6.1 ± 0.8 ng/ml, vs. CON-skin-CM 20mM: 25.5
± 3.7 ng/ml, p<0.001, n=1 of 4 observations) as well as MIN6 BrDU
incorporation (IMQ-treated CM: 0.2 ± 0.01, vs. CON-skin-CM: 0.8 ±

0.03, p<0.0001, n=1 of 6 observations) and cell viability (IMQ-treated
CM: 0.08 ± 0.01,vs. CON-skin-CM: 0.8 ± 0.03, p<0.0001, n=2 of 4
observations), both normalised to fresh media control, which equals 1.
Moreover, IMQ-skin-CM increased pro-inflammatory cytokine expres-
sion (IL1β, IL6, IL8, TNFα) and reduced markers of insulin sensitivity
(GLUT4, adiponectin) in human sAT compared to CON-skin-CM.
Incubation with sAT-CM (generated by pre-treatment of sAT with skin-
CM) significantly enhanced GSIS (20mmol/l: 26.8 ± 3.1 ng/ml) vs.
CON-sAT-CM treated with only fresh media (20mM: 16.9 ± 1.2 ng/ml,
p<0.001, n=1 of 4 observations), indicating that skin-derived factors
may modulate adipocytokine secretion. These effects were reversed fol-
lowing incubation with IMQ-skin-CM. Similarly, IMQ-treated mice
displayed elevated pro-inflammatory cytokine expression (IL1β, IL6,
IL17, TNFα) and reduced levels of (GLUT4) in sAT. Moreover, IMQ-
mice displayed elevated serum insulin levels. These results are sugges-
tive of insulin resistance in IMQ-mice.
Conclusion:These results support the hypothesis that the skin plays an
important role in whole-body glucose homeostasis and that impaired
skin health or function may play a direct role in development of
insulin resistance and T2D. Skin inflammation impairs insulin secre-
tion, beta-cell proliferation and viability as well as increasing sAT
inflammation and potentially modulating adipocytokine secretion.
This may constitute a novel pathophysiological pathway mediating
T2D development.
Supported by: BBSRC
Disclosure: E. Evans: None.

23
Physical inactivity lowers mitochondrial oxidative capacity and
predisposes to muscle fat accumulation and lipid-induced insulin
resistance
L. Bilet1, E. Phielix1, T. van de Weijer1, A. Gemmink1, M. Bosma1, E.
Moonen-Kornips1, J.A. Jorgensen1, K. Meijer1, M. Hopman2, M.K.C.
Hesselink1, D.M. Ouwens3, V.B. Schrauwen-Hinderling4, P. Schrauwen1;
1Human Biology and Human Movement Sciences, Maastricht University
Medical Center+, Maastricht, 2Department of physiology, Radbound
University Nijmegen Medical Center, Nijmegen, Netherlands, 3Institute of
Clinical Biochemistry and Pathobiochemistry, German Diabetes Center,
Düsseldorf, Germany, 4Radiology, Maastricht University Medical Center+,
Maastricht, Netherlands.

Background and aims: Physical inactivity and associated decline in
mitochondrial function, increased myocellular fat deposition and re-
duced insulin sensitivity are common denominators in chronic meta-
bolic disorders like obesity and T2DM. Here we examined if one-
legged physical inactivity for one week would result in a decline in
mitochondrial oxidative capacity, increase in muscle fat content and
reduced insulin sensitivity.
Materials and methods: Tenmale subjects (age 22.4 ± 4.2 years, BMI 21.3 ±
2.0 kg/m2) underwent a 12-day unilateral lower limb suspension to investigate
the effect of one-legged physical inactivity on skeletal muscle mitochondrial
oxidative capacity (31P-NMRS), lipid and glucose metabolism (ex vivo 14C
lipid and glucose oxidation), intramyocellular lipid content (IMCL by 1H-
NMRS and histology) and insulin sensitivity (markers of insulin signalling
upon an acute intravenous insulin bolus). The contralateral leg served as an
active internal control.
Results: In vivo mitochondrial oxidative capacity was lower upon inactivity,
as revealed by a significantly longer PCr-recovery half-time compared to the
active leg (PCr-t1/2: 21.4 ± 2.3 sec vs. 16.7 ± 1.8 sec, p=0.02). In skeletal
muscle biopsies, palmitate oxidation to 14CO2 was significantly lower in the
suspended leg compared to the active leg (0.14 ± 0.03 nmol/2h/mg vs. 0.18 ±
0.03 nmol/2h/mg, p=0.013) accompanied by a higher 14C-palmitate incorpo-
ration into TAG in the suspended leg (ex vivo assays, 0.019 ± 0.005 nmol/2h/
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mg vs. 0.010 ± 0.002 nmol/2h/mg), p=0.075). Further, IMCL in both m.
tibialis anterior (0.312 ± 0.045% vs 0.239 ± 0.041, p=0.003) and in m. vastus
lateralis (2.09 ± 0.47 % lipid fraction vs 0.91 ± 0.27% lipid fraction, p=0.008)
was higher in the suspended leg compared with the active leg. Finally, lipid-
induced insulin resistance was more pronounced in the suspended leg
(p<0.05).
Conclusion: These results indicate that a short episode of inactivity already
blunts in vivo mitochondrial oxidative capacity and ex vivo fat oxidative
capacity, redirecting fat into IMCL storage, and finally augmenting lipid-
induced insulin resistance. Thus, we demonstrate that a physical inactivity-
mediated decline in mitochondrial oxidative capacity directly impacts insulin
sensitivity under conditions of high lipid availability.
Clinical Trial Registration Number: NCT01576250
Disclosure: L. Bilet: None.
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Gut ghrelin regulates hepatic glucose production and insulin signalling
via a gut-brain-liver pathway in rats
T. Wu1, L. Li1, G. Yang2;
1Key Laboratory of Diagnostic Medicine of Ministry of Education, School of
Laboratory Medicine, Chongqing Medical University, 2Department of
Endocrinology, the Second Affiliated Hospital, Chongqing Medical
University, Chongqing, China.

Background and aims: Ghrelin, a 28-amino acid peptide originally isolated
from human and rat stomach, it has been demonstrated to regulate a variety of
physiological processes such as stimulating food intake and fat deposition.
Although ghrelin’s involvement in glucose metabolism in peripheral tissues
and the central nervous system (CNS) has been reported, the effects of gut
ghrelin on glucose homeostasis and insulin signaling remain unknown. In this
study, we clarified a novel role of gut ghrelin in the regulation of hepatic
glucose production (HGP) via neuronal network.
Materials and methods:We established the system of intraduodenal infusion
and intracerebral micro infusion into the nucleus of the solitary tract (NTS) in
normal chow-diet rats. Ghrelin and the local anesthetic tetracaine were co-
infused into duodenum. MK-801, a NMDA receptor blocker to inhibited the
NMDA receptors-mediated neuronal transmission in the NTS, was adminis-
trated into the dorsal vagal complex (DVC) targeting the NTS though bilateral
catheters. The hepatic vagus nerve was transected by surgery. And the changes
in glucose kinetics and hepatic insulin signaling were evaluated with the
pancreatic-euglycemic clamp (PECs) technique combined with
[3-3H]glucose as a tracer. Gut nutrition sensing was assessed by co-infused
lipid with ghrelin into duodenum during PECs. We further activated duodenal
mucosal Adenosine Monophosphate Activated Protein Kinase(AMPK) sig-
naling via intraduodenal co-infusion of ghrelin with the AMPK
activator(AICAR) in vivo.
Results: Intraduodenal infusion of ghrelin induced a significant increase of
HGP with inhibited hepatic insulin signaling which suppressed phosphoryla-
tion of insulin receptors(InsR) and Akt kinase during the clamps. These chang-
es were associated with increased hepatic expression of phosphoenolpyruvate
carboxykinase (PEPCK) and glucose-6-phosphatase (G6Pase). The metabolic
and molecular signal effects of duodenal ghrelin were negated by co-infusion
with tetracaine, MK-801 or hepatic vagotomy in rats. Iintraduodenal infused of
lipid with ghrelin attenuated the ability of duodenal lipid to increase the glu-
cose infusion rate(GIR) and lower HGP. In addition, duodenal ghrelin de-
creased AMPK phosphorylation in the duodenal mucosa and the role of ghrel-
in to increase HGP was abolished by AMPK activator.
Conclusion:Gut ghrelin plays an important role in glucose homeostasis by the
regulation of hepatic glucose metabolism and insulin sensitivity, which is
associated with the activation of the Gut-Brain-Liver Pathway.

Supported by: National Natural Science Foundation of China
81670755,81470045
Disclosure: T. Wu: None.
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H3K4 methylation is essential for endocrine progenitor cell specification
and migration
S.A. Campbell1,2, T.L. Stephan2, B.G. Hoffman1,2;
1Cell and Developmental Biology, University of British Columbia, 2Surgery,
BC Children's Hospital Research Institute, Vancouver, Canada.

Background and aims: Following induction of Neurog3 in bipotent pancreas
progenitors, endocrine progenitors begin specification into the islet cell types
through a transcription factor cascade. For example, beta-cell specification
requires induction of Pdx1, Nkx6-1, Mafa, and Pax4. However, exactly how
these factors are activated during pancreas development is largely unknown.
The Trithorax group (TrxG) complexes are chromatin remodelers that promote
gene activation by catalyzing histone H3 lysine 4 methylation. We previously
observed that loss of the TrxG core protein Dpy30 from pancreas progenitors
(Pdx1-Cre; Dpy30 knockout mice) results in decreased H3K4 methylation,
which prevents reliable gene induction (e.g. Neurog3, Cpa1, etc.) and appro-
priate specification into endocrine and acinar cells. Similarly, we hypothesize
that the TrxG complexes are a critical player in the appropriate induction of
factors that control Neurog3-induced endocrine cell specification and
maturation.
Materials and methods: We generated endocrine-specific Dpy30 knockout
mice (Neurog3-Cre; Dpy30flox/flox; Dpy30ΔN) and examined the role of
Dpy30 in endocrine progenitor development.
Results: To investigate the formation of Neurog3+ endocrine progenitors, we
quantified the number of Neurog3+ cells at embryonic day 14.5 (E14.5), but
found no apparent difference between control and Dpy30ΔN pancreata. This
suggests that endocrine progenitors are formed correctly in Dpy30 knockout
mice. To examine loss of H3K4methylation inDpy30ΔNmice, we stained for
trimethylation of histone 3 lysine 4 (H3K4me3). We found that H3K4 meth-
ylation was maintained until E18.5, but was lost in insulin+ beta-cells at 4
weeks of age. This data implies that loss of H3K4methylation is only observed
after post-natal expansion of endocrine cells. To determine whether endocrine
progenitors specify into the correct proportions of alpha-, beta-, and delta-cells,
we quantified the number of glucagon+, insulin+, and somatostatin+ cells rel-
ative to the entire pancreas at 4 weeks. Compared to control, we found no
difference in the number of delta-cells, a decrease in the number of beta-cells
generated and an increase in the number of alpha-cells inDpy30ΔNmice. Our
data suggests that H3K4 methylation is required to activate the beta-cell line-
age and repress the alpha-cell lineage during endocrine progenitor cell fate
decisions. Interestingly, the islets in Dpy30ΔN pancreas at 4 weeks are more
often found closely associated with the ducts in elongated endocrine cell struc-
tures (as observed in embryonic pancreas), rather than throughout the pancreas
in adult islet cell clusters. This implies that endocrine cells fail to migrate into
islets from the progenitor epithelium during specification in the absence of
H3K4 methylation. To assess islet function, we measured random blood glu-
cose and found that Dpy30ΔN mice become diabetic (2 blood glucose read-
ings ≥ 20 mM) by 4 weeks of age (n=3, p<0.05), suggesting their islet cells
have failed to reach functional maturity. Consistent with this data, we observed
a decrease in fraction of insulin+ beta-cells that express the mature beta-cell
marker, Nkx2-2, in Dpy30ΔN mice (n=2, p<0.01).
Conclusion: Overall, these results suggest that the core TrxG complex protein
Dpy30 is essential for differentiation of endocrine progenitors and islet cell
migration.
Disclosure: S.A. Campbell: None.
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p300 is an important cofactor for beta cell development and function
C.-K.Wong1, A. Lee1, K. Louie1, F.C. Lynn1, J.D. Wasserman2, K. Hussain3,
P.K. Brindle4, W.T. Gibson1;
1BC Children's Hospital Research Institute, Vancouver, 2The Hospital for Sick
Children, Toronto, Canada, 3Great Ormond Street Hospital, London, UK, 4St.
Jude Children’s Research Hospital, Memphis, USA.

Background and aims: We have previously shown that the expression of
p300, a transcriptional coactivator, in pancreatic islets maintains whole body
glucose homeostasis in mice due to defects in various islet endocrine cell
types. We hypothesized that such glucose metabolism defects are primarily
due to the loss of p300 in beta cells.
Materials and methods: To determine the direct cause of the glucose
intolerance in mice lacking p300 in pancreatic islets, we generated
and studied mice lacking p300 specifically in beta cells using Ins1-
Cre knockin line (p300BetaKO mice) and inducible Pdx1-CreER line
(p300PKO mice). We had also acquired a cohort of patients with
p300 mutations that also had MODY-like phenotypes.
Results: p300BetaKO mice suffered from glucose intolerance by eight weeks of
age with impaired plasma insulin responses resembling ourNeurog3-Cre mod-
el. These mice also had reduced beta cell area but normal alpha cell area. Thus,
the expression of p300 specifically in beta cells is required for glucose homeo-
stasis. Interestingly, although islets derived from p300BetaKO mice had lower
insulin content in part due to a skewed beta-to-alpha ratio, transmission elec-
tron microscopy revealed that p300-null beta cells had significantly smaller
mature insulin granules. As insulin granule defect is likely a mature beta cell
phenotype, we hypothesized that the postnatal expression of p300 in beta cells
is required to maintain beta cell function. Using p300PKO mice, we found that
they developed glucose intolerance nine weeks after tamoxifen administration
without loss of beta cell area. Archived case reports of Rubinstein-Taybi syn-
drome (caused by mutations in CBP/p300) and phenotyping of a subset of
Rubinstein-Taybi syndrome patients with p300 mutations showed association
between p300 mutations and MODY-like phenotypes ranging from early-
onset diabetes to neonatal hyperinsulinemic hypoglycaemia.
Conclusion: p300 appeared to be not only required for establishing normal
beta cell population but also for insulin granule synthesis. p300 is known to
coactivate MODY transcription factors such as HNF4a and HNF1a, and mu-
tations in these proteins had been shown to cause similar phenotypes observed
in our cohort of patients with p300 mutations. We argue that p300 is a crucial
cofactor for beta cell development and maintenance of beta cell function.
Supported by: CIHR
Disclosure: C. Wong: None.
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Suppression of Stat3 signalling promotes acinar-to-beta reprogramming
T. Miyatsuka1,2, M. Miura1, S. Sasaki2, T. Katahira1, Y. Fujitani1, T.-A.
Matsuoka2, H. Watada1;
1Department of Metabolism & Endocrinology, Juntendo University Graduate
School of Medicine, Tokyo, 2Department of Metabolic Medicine, Osaka
University Graduate School of Medicine, Osaka, Japan.

Background and aims: Uncovering pancreas development and β-cell
differentiation has helped us to explore efficient methods to generate
surrogate β cells to cure diabetes. Since it has been demonstrated that
Stat3 plays a role in the plasticity of pancreatic acinar cells, we in-
vestigated how Stat3 signaling affects the cellular reprogramming of
pancreatic exocrine cells into β cells.
Materials and methods: The combined expression of the defined transcrip-
tion factors Pdx1, Neurog3, and Mafa was induced in the pancreatic
progenitor-like cells in vitro and in the mouse models in vivo.
Results:Whereas phosphorylation of Stat3 (pStat3) was induced by adenovi-
ral vectors expressing Pdx1 or Mafa, most of the reprogrammed β cells in-
duced by an adenoviral vector carrying Pdx1- Neurog3- Mafa polycistronic
cassette (Ad-PNM) were negative for pStat3. Furthermore, suppression of
pStat3, using small molecules or dominant-negative form of Stat3, significant-
ly enhanced β-cell neogenesis by Ad-PNM, while a constitutively active form
of Stat3 inhibited the reprogramming efficiency into β cells. In order to con-
firm the role of Stat3 in vivo as well as in vitro, we generated a transgenic
mouse line “acinar-PNM”, which ectopically expressed Pdx1, Neuro3, and
Mafa in acinar cells to induce acinar-to-β reprogramming, and found that Stat3
was activated in the acinar cells surrounding the reprogrammed β cells. In
Stat3-deficient acinar-PNM mice, the number of newly differentiated β cells
was significantly higher than that in control mice. Furthermore, the newbornβ
cells in acinar-PNM; Stat3KO pancreata formed islet-like clusters.
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Conclusion:Both in vitro and in vivo experiments suggest that Stat3 signaling
negatively regulates acinar-to-β reprogramming induced by distinct transcrip-
tion factors, and that Stat3 inhibition promotes the reprogramming efficiency
into β cells, which could lead to future cell therapy for cure of diabetes.
Supported by: JSPS KAKENHI and the Takeda Science Foundation
Disclosure:T.Miyatsuka:Grants; JSPS KAKENHI (No. 25461348), Takeda
Science Foundation.

28
Glucokinase- and insulin receptor substrate-2 independent pathway was
involved in pancreatic beta cell replication induced by short-term high-fat
diet feeding in mice
N. Kitao1, A. Nakamura1, H. Miyoshi1, K. Takahashi1, K. Yamamoto1, H.
Nomoto1, K. Cho1, Y. Terauchi2, T. Atsumi1;
1Graduate School of Medicine, Hokkaido University, Sapporo, 2Graduate
School of Medicine, Yokohama City University, Yokohama, Japan.

Background and aims: Glucokinase and insulin receptor substrate-2 (Irs2)
play an important role in compensatory beta cell hyperplasia in response to
insulin resistance induced by longitudinal high-fat (HF) diet feeding. In this
study, we investigated whether glucokinase and Irs2 were required for beta cell
replication induced by short-term HF diet feeding.
Materials and methods: Eight-week-old C57BL/6J mice were exposed to
either standard chow (SC) or a HF diet. After 1 week on the diet, histopatho-
logical beta cell proliferation was compared. In addition, 8-week-old beta cell-
specific glucokinase haploinsufficient (Gck+/-) and Irs2 knockout (Irs2-/-) mice
were exposed to either a SC or HF diet. To identify key genes involved in beta
cell proliferation following short-term HF diet consumption, gene expression
in isolated islets from 8-week-old C57BL/6J mice fed either diet for 1 week
was analyzed using cDNA microarray and real-time quantitative PCR.
Moreover, we orally administered a placebo or glucokinase activator to SC-
and HF-fed mice during the final 3 days of the diet and compared beta cell
proliferation.
Results: Immunohistochemical analysis revealed that short-term HF
diet feeding resulted in a significant increase in the BrdU incorpora-
tion rate compared with SC consumption. Western blot analysis dem-
onstrated that Irs2 expression levels did not differ between the two
groups. There was a significant increase in the BrdU incorporation
rate in the HF diet group compared with the SC group in both
Gck+/- and Irs2-/- mice. By cDNA microarray analysis, we identified
62 genes expressed differentially (fold change ≥ 1.5) in HF diet-fed
mice compared with SC-fed mice. When we clustered placentas ac-
cording to the gene expression profiles for those 62 genes, three
genes, cyclin A2, cyclin B1 and centromere protein A, were relatively
close to each other. These three genes are located downstream of
Foxm1. Real-time quantitative PCR revealed that Foxm1, cyclin A2,
cyclin B1 and centromere protein A expression levels were signifi-
cantly increased in HF diet mice compared with those of SC mice.
Interestingly, glucokinase activator treatment resulted in an additive
effect on proliferation induced by HF diet feeding for 1 week.
Conclusion: The pancreatic beta cell replication mechanism induced by short-
term HF diet feeding in mice involved a glucokinase- and Irs2-independent
pathway. Our results suggest that the beta cell replication pathways involved in
short-term HF diet feeding may differ from those involved in chronic HF diet
feeding.
Disclosure: N. Kitao: None.

29
Pancreas heterotopia in Gata4-deficient mice
E. Rodríguez-Seguel1, A. Rojas1,2;
1Centro Andaluz de Biología Molecular y Medicina Regenerativa-
CABIMER, Universidad Pablo de Olavide, 2Centro de Investigación
Biomédica en Red, Diabetes y Enfermedades Metabólicas Asociadas,
CIBERDEM, Seville, Spain.

Background and aims: Mutations in GATA4 have been linked to pancreas
agenesis in humans. In mice, while single inactivation ofGata4 does not have

a major impact in pancreas development, simultaneous inactivation of Gata4
and Gata6 results in pancreas agenesis, indicating redundancy between the
two GATA factors. Adult Gata4 conditional knockout mice (Gata4 KO) are
normoglycemic, fertile and the body weight is similar to control littermates.
Interestingly, adult mice lacking GATA4 display heterotopic pancreas, which
localizes in the serosa layer of the antrum stomach. The aim of this work is to
analyze the molecular mechanism underlying the heterotopic pancreas in
Gata4 KO mice.
Materials and methods: To analyze the ectopic pancreas we are using con-
ditional Gata4 Knockout mice where the Cre recombinase transgene is under
the control of the pancreatic and duodenal homeobox gene (Pdx1).
Immunohistochemistry and immunofluorescence analyses of embryonic and
adult stomach were performed.
Results: Analysis of Gata4 KO stomach through embryonic development
shows ectopic pancreas from E17.5 onwards. Immnuohistochemical and
immunofluorescent analyses of adult heterotopic pancreas reveal complete
differentiation of exocrine cells. Moreover, small cluster of insulin and
glucagon expressing-cells are also observed. Histological analyses show
an ingression of the glandular epithelial cells into the serosa, suggesting a
stomach epithelial origin of heterotopic pancreatic cells. In agreement with
these results, we found lack expression of glandular stomach differentia-
tion markers, including H+/K+ ATPase, in the near proximity of the het-
erotopic pancreatic cells.
Conclusion: Inactivation of Gata4 in the glandular stomach leads to changes
in the cellular phenotype towards a pancreatic fate. Heterotopic pancreatic cells
are able to fully differentiate into acinar and endocrine pancreatic cells.
Supported by: E.R-S (IJCI-2014-19251), A.R. (PI14/0804 and PI14/01015),
(RYC-2013-14533)
Disclosure: E. Rodríguez-Seguel: None.

30
A novel, highly proliferative population of islet endocrine cells in
adolescent and adult human pancreata
J.A. Kushner1, C.J. Lam1, D.R. Jacobson2, M.M. Rankin2, A.R. Cox1;
1Pediatric Diabetes & Endocrinology, McNair Medical Institute, Baylor
College of Medicine, Houston, 2Division of Endocrinology and Diabetes,
Children’s Hospital of Philadelphia, Philadelphia, USA.

Background and aims: Although previous studies have focused on turnover
of human β-cells from cadaveric pancreata, little is known regarding prolifer-
ation of other islet endocrine cell types in control and T1D states.
Materials and methods: We studied a large collection of pancreata from
JDRF nPOD across a wide range of ages, quantifying islet endocrine cell
turnover by high throughput imaging.
Results: In a previous study we found no evidence of ongoing β-cell regen-
eration in T1D pancreata compared to controls, regardless of diabetes duration.
Surprisingly, we observed plentiful islet endocrine cell proliferation in many of
the sample samples derived from adolescent and young adult T1Ds and con-
trols. However, the increased islet endocrine cell proliferation was not within
insulin, PP, somatostatin, or ghrelin expressing cells. Glucagon-expressing α-
cells accounted for a large fraction (~30%) of islet cell proliferation in those
samples from adolescents and young adults that exhibited high proliferation.
To further characterize the proliferative cells we tested for a variety of islet
endocrine markers in proliferative samples from adolescents and young adults.
The highly proliferative cells represent a novel population hormone negative
islet endocrine cells, with ARX (known to determine α-cell identity), INSM1
(present in human α- and β-cells), and cytoplasmic Sox9 cytoplasmic-immu-
noreactivity. These highly proliferative cells represented the majority of islet
endocrine Ki67+ cells in adolescent and young adult pancreata with high
turnover.
Conclusion:We have identified a novel population of highly proliferative, α-
related cells in adolescent and young adult pancreata. These α-related islet
endocrine cells suggest the possibility of previously unrecognized ongoing
islet development and/or lineage plasticity within adolescent and adult human
pancreata.
Supported by: 1R01AG040110, Robert and Janice McNair Foundation
Disclosure: J.A. Kushner: Employment/Consultancy; Lexicon Pharma.
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Remodelling of adipose tissue transcriptome by diurnal distribution of
carbohydrates and fat in humans
O. Pivovarova1,2, K. Kessler1,3, K. Jürchott4, S. Hornemann1, C. Sticht5, K.J.
Petzke6, M. Kemper1,3, N. Gretz5, N. Rudovich1,7, A. Kramer8, A.F.H.
Pfeiffer1,3;
1Department of Clinical Nutrition, German Institute of Human Nutrition
Potsdam-Rehbruecke, Nuthetal, 2German Center for Diabetes Research
(DZD), München-Neuherberg, 3Dept. of Endocrinology, Diabetes and
Nutrition, Campus Benjamin Franklin, Charité University Medicine, Berlin,
4Berlin-Brandenburg Center for Regenerative Therapies (BCRT), Charité
University Medicine, Berlin, 5Center for medical research (ZMF), Faculty of
Medicine Mannheim at Heidelberg University, Mannheim, 6Dept. of
Physiology of Energy Metabolism, German Institute of Human Nutrition
Potsdam-Rehbruecke, Nuthetal, Germany, 7Division of Endocrinology and
Diabetes, Department of Internal Medicine, Spital Bülach, Bülach,
Switzerland, 8Laboratory of Chronobiology, Institute for Medical
Immunology, Charité University Medicine, Berlin, Germany.

Background and aims: Time of food consumption and meal composition
strongly affect metabolic state and gene expression in metabolically active
tissues. Here, we for the first time investigated effects of the diurnal distribu-
tion of carbohydrates and fat consumption on the subcutaneous adipose tissue
(SAT) transcriptome in humans.
Materials and methods: 29 non-obese men without diabetes (age 45.9 ±
2.5 years, BMI 27.1 ± 0.8 kg/m2) participated in the cross-over study.
They consumed two 4-week isocaloric diets - (1) HC/HF diet consisted of
a carbohydrate-rich breakfast and lunch (65 EN% carbohydrates, 20 EN%
fat, 15 EN% protein) and a fat-rich snack and dinner (35 EN% carbohy-
drates, 50 EN% fat, 15 EN% protein) and (2) HF/HC diet consisted of a
fat-rich breakfast and lunch and a carbohydrate-rich snack and dinner. At
the end of each intervention period, SAT samples were collected three
times during the investigation day (at 8.40, 12.20 and 19.00), and saliva
samples were collected every 4 h during 24 h. Microarray analysis of
SAT samples from 15 subjects was performed using GeneChip® Human
Gene 2.0ST Arrays (Affymetrix) and validated by real-time PCR.
Parameters of circadian oscillations were estimated by a 24 h rhythm
prediction method established previously.
Results: From 2372 oscillating SAT transcripts, 644 (27.2%) transcripts were
rhythmic on both HC/HF and HF/HC diets, whereas 531 (22.4%) and 1197
(50.5%) transcripts showed circadian oscillations only on the HC/HF and HF/
HC diet, respectively. A number of genes rhythmic in both dietary conditions
demonstrated alterations of acrophase (37), amplitude (22) and mesor (52).
Different patterns of meal composition did not affect both oscillations of clock
genes in SAT and the salivary cortisol rhythm used as a central clock marker.
However, we found dietary effects on numerous oscillating and non-oscillating
genes involved in glucose (e.g. IRS1, IRS2, PCK1, PDK4) and lipid metabo-
lism (e.g. ACACA, ACAT1, ACOX2, PPARA) as well as inflammatory re-
sponse (e.g. CCL5, IL1B, ITGAX, CD3E). Mechanisms underlying this re-
modeling include the change of activity of the insulin signaling, I-kappa B
kinase/NF-kappa B and MAPK pathways. Serum leptin rhythm was delayed
on the HF/HC diet, whereas levels of adiponectin, visfatin, IL-6 and C-reactive
protein were not changed.
Conclusion:Our study revealed that diurnal distribution of carbohydrates and
fat consumption induces deep remodeling of adipose tissue transcriptome in
humans including the alteration of glucose and lipid metabolism and inflam-
matory pathways.
Clinical Trial Registration Number: NCT02487576
Supported by: DFG KFO218 PF164/16-1 OP, AK, AFHP; DDG 2015, OP;
DZD 82DZD0019G, OP
Disclosure: O. Pivovarova: None.
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The FAT score, a Fibrosis score of Adipose Tissue: predicting weight loss
outcome after gastric bypass
P. Bel Lassen1,2, F. Charlotte3, Y. Liu4, P. Bedossa5, G. Le Naour3, J.
Tordjman1, C. Poitou1,2, J.-L. Bouillot6, L. Genser1,7, J.-D. Zucker1, N.
Sokolovska1, J. Aron-Wisnewsky1,2, K. Clément1,2;
1Institute of Cardiometabolism and Nutrition, UMRS INSERM 1166, Paris,
2Nutrition, Pitié-Salpêtrière Hospital, Assistance Publique - Hôpitaux de Paris,
3Pathology, Pitié-Salpêtrière Hospital, Assistance Publique - Hôpitaux de
Paris, 4Institute of Cardiometabolism and Nutrition, 5Beaujon Hospital,
Assistance Publique - Hôpitaux de Paris, Paris, 6Ambroise Paré Hospital,
Assistance Publique - Hôpitaux de Paris, Boulogne, 7Surgery, Pitié-
Salpêtrière Hospital, Assistance Publique - Hôpitaux de Paris, Paris, France.

Background and aims: Bariatric surgery (BS) induces major and sus-
tainable weight loss in many but not all patients. Factors predicting
poor responders (PR) need to be identified to improve patient care.
Quantification of subcutaneous adipose tissue (scAT) fibrosis is nega-
tively associated with post-BS weight loss, but whether it could con-
stitute a predictor applicable in clinical routine remains to be demon-
strated. The objective of this work was to create a semi-quantitative
score evaluating scAT fibrosis and test its predictive value on weight
loss response after Roux-en-Y gastric bypass (RYGB).
Materials and methods:We created a Fibrosis score of Adipose Tissue
(FAT score) integrating peri-lobular and peri-cellular fibrosis. Using
this score, we characterized 183 peroperative scAT biopsies (stained
with picrosirius red) of severely obese patients who underwent RYGB
(85 from a training cohort, 98 from a confirmation cohort). Poor
Response (PR) to RYGB was defined as < 28% of total weight-loss
at one year (lowest tertile). The link between FAT score and PR was
tested in univariate and multivariate models.
Results: FATscore was directly associated with increasing scAT fibrosis mea-
sured by a standard quantification method (p for trend <0.001). FAT score
inter-observer agreement was good (κ =0.76). FAT score ≥2 was significantly
associated with PR. The association remained significant after adjustment for
age, diabetes status, hypertension, percent fat-mass and IL-6 (adjusted OR
=3.6, IC 95% [1.8, 7.2]; p =0.003).
Conclusion: The FAT score is a new simple semi-quantitative evaluation of
human scAT fibrosis that may be used to help identifying patients with a
potential limited weight loss response to RYGB.

Clinical Trial Registration Number: NCT01655017
Supported by: AP-HP, ANR, FRM
Disclosure: P. Bel Lassen: None.

Diabetologia (2017) 60 (Suppl 1):S1–S608S16



33
Characteristics of differentiated small proliferative adipocytes (SPA), a
newly identified adipocyte progenitor
K. Kajita1, Y. Kitada1, K. Taguchi1, M. Fuwa1, T. Ikeda1, T. Ishizuka2, H.
Morita1;
1General Internal Medicine, Gifu University Graduate School of Medicine,
2General Internal Medicine and Rheumatology, Gifu Municipal Hospital,
Gifu, Japan.

Background and aims:We reported cells expressing adipocyte specific
genes and proliferative activity in adipose tissue last year. We consid-
ered these cells as a new population of adipocyte progenitors, and
named them small proliferative adipocytes (SPA). We found that
SPA expressed several neuronal genes, such as synaptic vesicle,
GABA-A receptor, serotonin receptor 1F and glutamate receptor 7
(Grm7). Moreover, SPA, as well as stromal vascular cells (SVC), were
found to differentiate into adipocytes. In this study, we examined the
difference between adipocytes differentiated from SPA (DSPA) and
ones from SVC (DSVC).
Materials and methods:Mouse epididymal adipose tissue was digested with
collagenase, and centrifuged at 9g for 1 sec. Cells in the sedimentary fraction
were regarded as SVC. Floating cell fraction was separated and further centri-
fuged at 226g for 3 min. The resultant sedimentary cells were regarded as half-
floating cells. Half-floating cells were small but expressed adiponectin, fatty
acid binding protein 4 and leptin. In addition, incorporation of EdU was de-
tected in these cells. Therefore, they were considered as SPA. Adipogenic
differentiation was induced with differentiation medium containing insulin/
dexamethasone/IBMX. Gene expression of DSPA was compared with
DSVC with microarray.
Results: Incubation of SPA with differentiation medium for 2 days
yielded lipid laden cells expressing increased amount of PPARγ2
and adiponectin mRNA (DSPA). Neuronal genes, such as Grm7 were
more abundantly expressed in DSPA than in DSVC. Treatment with
dexamethasone or pioglitazone alone, but not insulin, led to lipid
accumulation to a less extent than differentiation medium in SPA. In
contrast, fewer lipid droplets ware detected in SVC treated with dif-
ferentiation medium (DSVC). To characterize DSPA, microarray was
performed comparing with DSVC. Adipocyte genes including adipsin,
β3 adrenergic receptor (Adrb3) and perilipin 4, and neuronal genes,
neurofilament light (Nefl), synapsin 3 and adenosine A1 receptor,
were more abundantly expressed than adiponectin in DSPA compared
with DSVC. Immunocytochemical study confirmed these results. In
addition, immunohistochemical study detected two populations of ad-
ipocytes, (adipocytes positive for Nefl and Adrb3, and negative for
Nefl and Adrb3). Recent study demonstrated that stimulation of Adrb3
induces beige remodeling in white adipose tissue. These data sug-
gested that DSPA may functionally differ from DSVC.
Conclusion: Differentiation of SPA and SVC resulted in functionally distinct
mature adipocytes.
Disclosure: K. Kajita: None.

34
Bone morphogenetic protein 2 is a depot-specific regulator of human
adipogenesis
N. Denton;
Radcliffe Department of Medicine, University of Oxford, Oxford, UK.

Background and aims: Body fat distribution is a strong determinant of hu-
manmetabolic health but the mechanisms underpinning regional deposition of
adipose tissue remain poorly understood. Recent genome-wide association
studies of body fat distribution suggest that bone morphogenetic protein 2
(BMP2) and Smad signalling regulate this phenotype. The aim of this project
was to investigate whether BMP2 modulates adipogenesis in a depot-specific
manner.

Materials and methods: BMP2 gene expression was measured in adipose
tissue and analysed in combination with genotype data from the Oxford
Biobank to identify eQTLs. Depot-specific effects of BMP2 signalling were
studied in immortalised human subcutaneous abdominal and gluteal
preadipocytes. Smad1/5/8 signalling activity was measured via Western blot;
adipogenesis was evaluated via triglyceride (TG) quantification and qPCR.
Preadipocytes were treated with BMP2 and/or K02288, an inhibitor of Smad
signalling.
Results: BMP2 expression in both male and female abdominal and
gluteal adipose tissue was 15% lower in BMP2 rs2145270 CC carriers
(p<0.05, ANOVA corrected for age and BMI), a recently-identified
GWAS locus for body fat distribution. Adipose tissue BMP2 expres-
sion did not exhibit any regional variation. Acute treatment with
50ng/ml exogenous BMP2 stimulated the phosphorylation of Smad1/
5/8 in preadipocytes from both depots but this was blocked by co-
administration of 500nM K02288. Supplementation of differentiation
media with BMP2 enhanced adipogenesis specifically in abdominal
preadipocytes in a dose-dependent manner: compared to vehicle,
5ng/ml BMP2 stimulated a 2-fold increase in PPARG expression
(p<0.05; post-hoc T-test for ANOVA) and 1.5 fold increase in TG
accumulation (p<0.05, post-hoc T-test for ANOVA); 50ng/ml BMP2
increased PPARG expression 3.5 fold (p<0.05, post-hoc T-test for
ANOVA) and TAG accumulation 3 fold (p<0.05, post-hoc T-test for
ANOVA). However BMP2 treatment had no effect on adipogenesis in
gluteal cells. The depot-specific, pro-adipogenic action of BMP2 was
blocked by co-administration with K02288.
Conclusion: BMP2 represents a novel depot-specific regulator of
(subcutaneous) adipogenesis. Its pro-adipogenic effects require activation of
Smad1/5/8 signalling but the depot-specific nature of BMP2 action likely
manifests through regional variation in Smad1/5/8-regulated gene expression.
These functional studies build on recent GWAS meta-analysis results and
strongly implicate BMP2-Smad signalling in preadipocyte biology and the
determination of human body fat distribution.
Supported by: RDM Scholars Programme
Disclosure: N. Denton: None.

35
Effect of diet-induced obesity on peripancreatic adipose tissue secretion:
TIMP-1
S.A. Rebuffat1, A. Nouvel1, Y. Esteban2,3, A. Garcia2,3, S. Peraldi-Roux1, R.
Gasa2,3, R. Gomis2,3, A.-D. Lajoix1;
1EA7288, EA7288, Universite de Montpellier, Montpellier, France,
2IDIBAPS, 3CIBERDEM, Barcelona, Spain.

Background and aims: Besides storing energy, adipose tissue integrates a wide
array of physiological processes which are coordinated mainly through the synthe-
sis and release of adipokines which can act either locally or through the blood
stream. Using a model of obesity and insulin resistance induced by a hypercaloric
diet (representative of the unhealthy so-called western diet), we demonstrated that
the peripancreatic adipose tissue is able to secrete some proliferative signals in-
volved in the pancreatic beta cell plasticity, suggesting a cross-talk between the
adipose tissue and the beta cell. The objective of this study is to investigate signals
emanating from the adipose tissue that potentially may contribute to both beta cell
compensation and decompensation processes.
Materials and methods: The study has been carried out along the "Principles
of laboratory animal care" and according to the national law. Male Wistar rats
were exposed to a high caloric cafeteria (CAF) diet (65% of the energy derived
from lipids) (n=29) or standard (STD) chow diet (n=15) for 24 weeks. Body
weight was measured weekly. Pancreas was removed to perform morphomet-
ric studies. Adipose tissues (AT) from epididymal (eWAT) and peri-pancreatic
(pWAT) depots, as well as pancreatic islets, were collected. Conditioned me-
dium (CM) was obtained from AT by culturing in serum-free medium for 24
hours. The expression profile of peri-pancreatic fat derived factors was ana-
lyzed by antibody-array. TIMP-1 expression was determined by qRT-PCR,
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immunoblotting and TIMP-1 concentration was quantified by ELISA.
Proliferation in INS1E cells was evaluated by BrdU incorporation.
Results: Administration of CAF diet induced a rapid increase in the
animals’ body weight. The CAF diet increased the weight of all adipose
depots analyzed (eWAT: 27.17g ±5.34 vs. 14.37g ±2.81, pWAT: 5.76g
±1.33 vs. 2.39g ± 0.80; p<0.001). As expected, the obesity induced by
the long term CAF diet led to an impairment of glucose tolerance.
Although no significant difference were observed in fasting glycaemia,
CAF diet fed rats had higher fasted levels of insulin compared with lean
ones (3.9ng/mL ±1.1 vs. 1.8ng/mL ±0.7, p<0.001). Changes in cytokine
and chemokine secretion profiles of peripancreatic adipose tissue (pWAT)
due to diet-induced obesity have been observed. We are particularly in-
terested by tissue inhibitor of metalloproteinase 1 (TIMP-1). TIMP-1 ex-
pression was increased after 4 weeks of CAF diet (4-fold, p<0.01), but
decreased by half after 24 weeks (p<0.01), suggesting an effect of age
and diet. The decrease in the expression of Timp-1 transcript was ob-
served in pWAT relative to lean animals. Western blot analysis confirmed
that long-term CAF diet decreased TIMP-1 expression in peripancreatic
adipose tissue (pWAT) and in CM from pWAT. TIMP-1 concentration
was quantified precisely in CM from pWAT by ELISA (STD: 3.2 ng/
mL ±0.1 and CAF: 0.6ng/mL ±0.4, p<0.001) and these concentration was
tested on INS1E cells proliferation.
Conclusion:TIMP-1 is known to exhibit a broad range of biological activities,
including inhibition of MMP activity, regulation of proliferation and apoptosis
of a variety of cell types. Here, we suggested that TIMP-1, secreted by
peripancreatic adipose tissue, might have a survival effect on pancreatic β-
cells.
Supported by: FP7-People-2010-COFUND (DIATRAIN)
Disclosure: S.A. Rebuffat: None.
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The crucial role of Fibrinogen-related protein 1 in obesity
H.-T. Wu1, H.-Y. Li2, S.-C. Chen3, H.-Y. Ou4, C.-J. Chang5;
1Department of Family Medicine, National Cheng Kung University Hospital,
Tainan, 2Department of Internal Medicine, National Taiwan University
Hospital, Taipei, 3Department of Internal Medicine, New Taipei City
Hospital, New Taipei City, 4Department of Internal Medicine, National
Cheng Kung University and Hospital, Tainan, 5Department of Family
Medicine, National Cheng Kung University and Hospital, Tainan, Taiwan.

Background and aims: The prevalence of obesity has significantly in-
creased in the past few decades, and the excessive body fat is asso-
ciated with many metabolic disorders. Changes of adipokines release
in obesity were the key mechanism that led to the development of
insulin resistance. Fibrinogen-like protein 1 (FGL1) was previously
discovered as a novel adipokine that led to insulin resistance.
However, the physiological functions in adipogenesis and the role of
FGL1 in obesity are still obscure.
Materials and methods: A total of 359 subjects (included 290 women and
129 men) were enrolled in the present study. Among these subjects, 224
participants were normal weight (body mass index <25) and 135 participants
were overweight/obesity (body mass index ≥25). Body fat composition was
determined using computed tomography. Serum FGL1 concentrations were
measured by enzyme-linked immunosorbent assay. Overexpression or knock-
down of FGL1 in the adipose tissue of high fat diet- fed mice was achieved by
lenti-viral vector transfection to evaluate the effects of FGL1 in fat pad. In
addition, 3T3-L1 adipocytes were used to investigate the possible mechanisms
in FGL1-induced adipogenesis.
Results: Participants with overweight/obesity had higher fat composition,
fasting plasma glucose, HbA1C, blood pressure, triglyceride levels, glutamate
oxalate transaminase, glutamate pyruvate transaminase levels, and lower high-
density lipoprotein levels. The fasting plasma FGL1 concentration was 689 ng/
ml in normal weight group and 743 ng/ml in overweight/obesity group
(p=0.003). In univariate analyses, we found that plasma FGL1 level was as-
sociated with body mass index (BMI), waist circumference, total fat area,
visceral fat area and subcutaneous fat area (p<0.01). In multivariate logistic
regression analysis, plasma FGL1 was significantly associated with BMI,
waist circumference, log-transformed total fat area, and log transformed

subcutaneous fat area (p<0.05) after the adjustment of age. Overexpression
of FGL1 in epididymal adipose tissue significantly increased the size of the fat
pad in mice. On the other hand, knockdown of FGL1 in the fat pad signifi-
cantly decreased the size of the fat pad in high fat diet-fed mice. Furthermore,
we found FGL1 facilitated 3T3-L1 pre-adipocyte proliferation through an
ERK1/2-dependent pathway.
Conclusion: FGL1 increased the proliferation of pre-adipocytes and contrib-
uted to the development of obesity. In this study, we clarified the physiological
function of FGL1 in adipose tissue and provided a novel mechanism for the
development of obesity.
Clinical Trial Registration Number: E-BR-103-383
Supported by: MOST
Disclosure: H. Wu: None.
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Time to next therapy for patients with type 2 diabetes in the UK:
canagliflozin compared with other antihyperglycaemic agents
J. Diels1, A. Schubert2, G. Hamilton3;
1Janssen Research & Development, Beerse, Belgium, 2Janssen-Cilag Poland,
Warsaw, Poland, 3Janssen-Cilag Ltd, High Wycombe, UK.

\Background and aims: This study describes the pattern of changes in ther-
apy for patients with type 2 diabetes mellitus (T2DM) treated with
canagliflozin (CANA), a sodium glucose co-transporter 2 inhibitor
(SGLT2i), versus other antihyperglycaemic agents (AHAs) using retrospective
data in the UK.
Materials and methods: Patients with T2DM who were initiated on
glucagon-like protein-1 receptor agonists (GLP-1 RA), dipeptidyl
peptidase-4 inhibitor (DPP-4i), or SGLT2i between 2012 and 2015
were extracted from Clinical Practice Research Datalink (N =
46,349). Time to next therapy was analysed using Kaplan-Meier anal-
ysis and multivariate Cox proportional hazards regression, with age,
sex, HbA1c, systolic blood pressure, and body mass index (BMI) at
baseline, and background therapy as covariates.
Results: Time to next therapywas longer for CANA (n = 1,143) versus GLP-1
RA, DPP-4i, and other SGLT2i (Figure). Adjusted hazard ratios (HRs; 95%
confidence interval [CI]) versus CANA ranged from 1.43 [1.20, 1.70]
(sitagliptin; n = 17,777) and 1.76 [1.47, 2.11] (saxagliptin; n = 4,531) for
DPP-4i (all P <0.001); from 1.43 [1.20, 1.71] (liraglutide; n = 4,933) and
1.84 [1.52, 2.23] (exenatide; n = 1,254) for GLP-1 RA (all P <0.001); and
from 1.20 [1.00, 1.44] (P = 0.048; dapagliflozin; n = 5,821) and 1.20 [0.80,
1.81] (P = 0.38; empagliflozin; n = 317) for SGLT2i.
Conclusion: These analyses indicate that patients receiving CANA versus
other AHAs had a longer time on treatment before a change in therapy, which
may reflect better effectiveness and/or tolerability.

Supported by: Janssen Pharmaceutica NV
Disclosure: J. Diels: Employment/Consultancy; Janssen Research &
Development.
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Safety and efficacy of ertugliflozin compared to glimepiride in patients
with type 2 diabetes inadequately controlled on metformin: the VERTIS
SU trial
P. Hollander1, J. Liu2, J. Hill2, J. Johnson2, Z. Jiang3, G. Golm2, S. Huyck2, S.
Terra4, J.P. Mancuso5, S. Engel2, B. Lauring2;

1Baylor Endocrine Center, Dallas, 2Merck & Co., Inc., Kenilworth, USA,
3MSD R&D (China) Co., Ltd, Beijing, China, 4Pfizer, Inc., Andover,
5Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for treatment of type 2 diabetes
mellitus (T2DM). This study assessed the safety and efficacy of once-daily ERTU
15 mg (E15) or 5 mg (E5), compared with glimepiride (G), over 52 weeks in
patients with T2DM inadequately controlled on metformin.
Materials and methods: In a double-blind, randomised Phase 3 trial, patients
with HbA1c 7.0-9.0% on stable metformin ≥1500 mg/day were randomised
1:1:1 to E15, E5, or G (initiated at 1 mg QD and uptitrated to a maximum of 6
or 8 mg/day according to local label or maximum tolerated dose; appropriate-
ness of up titration was assessed at study visits or more frequently as per
investigator discretion, and was guided by an algorithm that considered
glycaemic control and hypoglycaemia). Endpoints were analysed at Week
52. Primary hypothesis was that E15 was non-inferior to G in reducing
HbA1c; non-inferiority was to be declared if the upper bound of the two-
sided 95% CI of the mean treatment difference was <0.3%. Key secondary
endpoints included change from baseline in HbA1c (E5 vs G), incidence of
symptomatic hypoglycaemia, and change from baseline in body weight and
systolic BP (SBP). Efficacy endpoints were analysed with a longitudinal mod-
el using a pre-specified testing sequence to control for multiplicity.
Results: In total, 1326 patients were randomised. Baseline characteristics were
generally comparable between arms (mean age 58.2 yrs, HbA1c 7.8%, eGFR
87.2 mL/min/1.73m2, weight 86.8 kg). The mean dose of G was 3.0 mg. After
52 weeks, E15 was non-inferior to G in reducing HbA1c (Table). Significantly
less symptomatic hypoglycaemia (p<0.001) and greater reductions in body
weight (p<0.001) were observed with E15 vs G. E5 was not non‑inferior to
G in reducing HbA1c. Less symptomatic hypoglycaemia (nominal p<0.001)
and greater reductions in body weight (nominal p<0.001) were observed with
E5 vs G. Greater reductions in SBP were observed in the E15 and E5 arms vs
G (nominal p<0.001). ERTU was generally well-tolerated. AE incidence was
similar across arms, with a low frequency of serious AEs (SAEs), drug-related
SAEs and AEs leading to discontinuation. One (0.2%) and 5 (1.1%) patients in
the E15 and E5 arms, respectively, died during the treatment period; 1 death
occurred in the G group due to an AE that started after the last treatment dose.
Higher rates of genital mycotic infections (GMI) were reported in the E15 and
E5 arms vs G. Comparable rates of urinary tract infection and hypovolaemia
AEs were observed.
Conclusion: E15 was non‑inferior to G in reducing HbA1c and resulted in
greater reductions in body weight than G. ERTU was well tolerated and re-
sulted in less hypoglycaemia, but more GMI, than G.

Clinical Trial Registration Number: NCT01999218
Supported by: Merck & Co., Inc., Kenilworth, NJ USA, in collaboration with
Pfizer.
Disclosure: P. Hollander: Grants; Dr Hollander’s Institution received com-
pensation from Merck & Co., Inc., Kenilworth NJ USA in collaboration with
Pfizer, for work undertaken in the conduct of this study.. Non-financial
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support; Medical writing assistance was provided by Scion, London, UK,
funded byMerck&Co., Inc., Kenilworth NJ USA in collaboration with Pfizer.
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Long-term efficacy and safety of canagliflozin in combination with insulin
in Japanese type 2 diabetes patients
S. Harashima1, N. Inagaki1, K. Kaku2, K. Kondo3, N. Maruyama3, M.
Otsuka3, Y. Kawaguchi3, Y. Watanabe3, M. Goda3, H. Iijima3;
1Graduate School of Medicine, Kyoto University, Kyoto, 2Department of
Internal Medicine, Kawasaki Medical School, Kurashiki, 3Mitsubishi Tanabe
Pharma Corporation, Tokyo, Japan.

Background and aims: This study investigated the efficacy and safety of
canagliflozin (CAN) administration in Japanese type 2 diabetes mellitus pa-
tients with inadequate glycemic control on insulin monotherapy.
Materials and methods: The study comprised a 16-week double-blind period in
which patients were randomized to either CAN 100 mg (N=76) or placebo (P;
N=70), followed by a 36-week open-label period in which all patients received
CAN 100 mg.
Results: Placebo-adjusted changes (least squares mean, last observation carried
forward [LOCF]) in HbA1c, body weight, and homeostatic model assessment
(HOMA) 2-%B were −1.10% (95% CI −1.33, −0.87), −2.37% (95% CI −3.09,
−1.65), and 9.27% (95% CI 5.35, 13.19), respectively (all p<0.001). These effects
were sustained throughout the open-label period: the changes from baseline
(LOCF) in the P/CAN (36-week treatment, N=67) and CAN/CAN groups (52-
week treatment, N=76), respectively, were −1.09% (95% CI −1.29, −0.88;
p<0.001) and −0.88% (95% CI −1.08, −0.68; p<0.001) for HbA1c; −1.40%
(95% CI −2.03, −0.77; p<0.001) and −2.14% (95% CI −2.78, −1.51; p<0.001)
for body weight; and 7.84% (95% CI 4.25, 11.43 ; p<0.001) and 8.91% (95% CI
6.41, 11.41; p<0.001) for HOMA2-%B. The incidence rates of adverse events
were 64.8% and 68.0% in the P and CAN groups, respectively, during the
double-blind period, and 85.1% and 92.0% in the P/CAN and CAN/CAN groups,
respectively, during all treatment period of CAN (P/CAN:36-week treatment,
CAN/CAN:52-week treatment). The incidence rates of hypoglycemia per
subject-year exposure were 4.51 and 7.97 in the P and CAN groups, respectively,
during the double-blind period, and 4.85 during all treatment period of CAN.
Hypoglycemic events in both groups were mild in severity and insulin dose reduc-
tion decreased the incidence rate of hypoglycemic events per subject-year exposure
(14.76 before dose reduction, 9.30 after dose reduction;N=38). Cumulative logistic
model obtained by the number of hypoglycemic events was applied to investigate
risk factors for hypoglycemia and suggested that lower baseline plasma C-peptide
was the risk factor for hypoglycemia in both the P and CAN groups in the double-
blind period as well as in all treatment period of CAN.
Conclusion: This study demonstrates the long-term efficacy and safety of
CAN in combination with insulin in Japanese patients.

Clinical Trial Registration Number: NCT02220920/NCT02622113
Supported by: Mitsubishi Tanabe Pharma Corporation

Disclosure: S. Harashima: Employment/Consultancy; Novo Nordisk Inc,
Mitsubishi Tanabe Pharma Corporation. Other; AstraZeneca, Mitsubishi
Tanabe Pharma, Eli Lilly Japan K.K, Novo Nordisk Inc, Sanofi K.K.
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Dapagliflozin + saxagliptin + metformin triple therapy vs sitagliptin add-
on to metformin dual therapy in subgroups of patients with uncontrolled
type 2 diabetes
S. Del Prato1, Y. Handelsman2, C. Mathieu3, E. Johnsson4, R.
Kurlyandskaya4, N. Iqbal5, R. Garcia-Sanchez5, J. Rosenstock6;
1University of Pisa, Pisa, Italy, 2Metabolic Institute of America, Tarzana, USA,
3University Hospital Gasthuisberg, Leuven, Belgium, 4AstraZeneca
Gothenburg, Mölndal, Sweden, 5AstraZeneca, Gaithersburg, , 6Dallas
Diabetes Research Center at Medical City, Dallas, USA.

Background and aims: Stepped up therapy adding a single antidiabetes
agent often fails to improve glycaemic control meaningfully in pa-
tients with significant hyperglycaemia and metformin-treated type 2
diabetes mellitus (T2DM). The efficacy and safety of triple therapy
achieved with add-on of saxagliptin (SAXA) plus dapagliflozin
(DAPA) to metformin (MET) vs dual therapy with a single addition
of sitagliptin (SITA) to MET were evaluated in this randomized, dou-
ble-blind, double-dummy, 26-week trial in patients with T2DM.
Materials andmethods: Patients with T2DMand glycated haemoglobin (HbA1c)
levels 8.0%—10.5% on stable MET therapy (≥1500 mg/day) were randomized
(1:1) to add-on oral therapy with DAPA 10mg/day plus SAXA 5mg/day or SITA
100mg/day. The primary efficacy end point was change inHbA1c from baseline to
week 26; secondary end points were the proportion of patients achieving a thera-
peutic glycaemic response (HbA1c <7.0%) and changes in bodyweight and fasting
plasma glucose (FPG) at week 26. The primary end point was analysed for
predefined subpopulations stratified by baseline HbA1c category, sex, age, race,
and region using a longitudinal repeated-measures model. The incidences of ad-
verse events and hypoglycaemia were also assessed.
Results: The analysis included 461 patients (45.6%men; mean±SD age, 55.9±9.2
years; BMI, 33.1±6.2 kg/m2; duration of T2DM, 8.0±5.4 years; HbA1c, 8.8±0.9%).
The reduction from baseline to week 26 in HbA1c was greater with DAPA+
SAXA+MET vs SITA+MET (−1.41% vs −1.07%; P=0.0008) irrespective of
baseline HbA1c (<8.0% vs 8.0%—9.0% vs ≥9.0%), sex, age, race, or region
(Table). Reductions in total body weight (−1.9 kg vs −0.5 kg; P<0.0001) and
FPG (−32 mg/dL [1.8 mmol/L] vs −11 mg/dL [0.6 mmol/L]; P<0.0001) were
greater, and significantly more patients achieved HbA1c <7.0% (37% vs 25%;
P=0.0034), with DAPA+SAXA+MET vs SITA+MET. Both treatments were well
tolerated, and the incidence of confirmed hypoglycaemia was low (<5%).
Conclusion: Add-on of DAPA+SAXA to MET provided significantly greater
improvements in HbA1c and other glycaemic parameters, weight, and the propor-
tion of patients achieving target HbA1c <7.0%, compared with SITA+MET, across
diverse predefined subpopulations with poorly controlled T2DM.

Clinical Trial Registration Number: NCT02284893
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Disclosure: S. Del Prato: Grants; Merck Sharpe & Dohme, Novartis
Pharmaceuticals, Novo Nordisk. Honorarium; AstraZeneca, Boehringer
Ingelheim, Eli Lilly & Company, GlaxoSmithKline, Hanmi Pharmaceuticals,
Intarcia Therapeutics, Janssen Pharmaceutics, Merck Sharpe & Dohme, Novartis
Pharmaceuticals, Novo Nordisk, Sanofi, Servier, Takeda Pharmaceuticals.
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Safety and efficacy of ertugliflozin after 52 weeks in patients with type 2
diabetes inadequately controlled on metformin and sitagliptin: VERTIS
SITA2 trial extension
R. Eldor1, J. Liu1, S. Dagogo-Jack2, G. Amorin3, J. Johnson1, Y. Liao4, S.
Huyck1, G. Golm1, S.G. Terra5, J.P. Mancuso6, S.S. Engel1, B. Lauring1;
1Merck & Co., Inc., Kenilworth, 2University of Tennessee Health Science Center,
Memphis, USA, 3MSD, Buenos Aires, Argentina, 4MSD R&D (China) Co., Ltd,
Beijing, China, 5Pfizer, Inc., Andover, 6Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for treatment of type 2
diabetes mellitus (T2DM). This study assessed the safety and efficacy of
adding ERTU 5 mg or 15 mg compared with placebo (PBO) to the dual
combination of metformin and sitagliptin over 52 weeks of treatment.
Materials and methods: Patients (n=464) with HbA1c 7.0-10.5% on stable
metformin ≥1500 mg/day and sitagliptin 100 mg/day were randomised to
ERTU 5 mg, ERTU 15 mg, or PBO in a double‑blind Phase 3 trial. The
primary outcome was at Week 26 and treatment was continued until Week
52 in a double-blind extension phase.
Results: Baseline characteristics were generally comparable between
groups (mean age 59.1 years, mean HbA1c 8.0%, mean body weight
86.9 kg, mean eGFR 87.9 mL/min/1.73m2). After 52 weeks, greater
reductions in HbA1c, fasting plasma glucose (FPG), body weight and
systolic BP and a greater proportion of patients with an HbA1c <7.0%
were observed in the ERTU groups versus PBO (Table), consistent
with previously reported Week 26 findings. Rates of genital mycotic
infections were higher in patients receiving ERTU compared with
PBO at Week 52 (males: 4.9% [ERTU 5 mg], 3.7% [ERTU 15 mg],
0 [PBO]; females: 12.0% [ERTU 5 mg], 14.1% [ERTU 15 mg], 1.9%
[PBO]; all p<0.05 vs PBO except ERTU 15 mg males). The inci-
dences of urinary tract infections, symptomatic hypoglycaemia and
hypovolaemia adverse events were not meaningfully different across
groups.
Conclusion: Addition of ERTU 5 mg or 15 mg to metformin and sitagliptin
provided clinicallymeaningful glycaemic control over 52weeks andwaswell-
tolerated.

Clinical Trial Regsitration Number: NCT02036515
Supported by: Merck & Co., Inc., Kenilworth, NJ USA, in collaboration with
Pfizer.
Disclosure: R. Eldor: None.
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Empagliflozin (EMPA) reduces mortality in analyses adjusted for control
of blood pressure (BP), low density lipoprotein cholesterol (LDL-C) and
HbA1c over time
D. Fitchett1, C. Mathieu2, S. Kaspers3, M. Mattheus3, H.J. Woerle3, B.
Zinman4;

1St Michael's Hospital, Division of Cardiology, University of Toronto,
Canada, 2Department of Clinical and Experimental Medicine, University of
Leuven, Leuven, Belgium, 3Boehringer Ingelheim Pharma GmbH& Co. KG,
Ingelheim, Germany, 4Lunenfeld-Tanenbaum Research Institute, Mount Sinai
Hospital, Toronto, Division of Endocrinology, University of Toronto, Toronto,
Canada.

Background and aims: In EMPA-REG OUTCOME, EMPA given in addi-
tion to standard of care significantly reduced the risk of cardiovascular (CV)
(HR 0.62 [95% CI 0.49, 0.77]) and all-cause (0.68 [0.57, 0.82]) mortality vs
placebo (PBO) in patients with type 2 diabetes (T2DM) and established CV
disease. We investigated the effects of controlling BP, LDL-C and HbA1c on
the treatment difference in mortality.
Materials and methods: Patients were randomised to EMPA 10 mg, EMPA
25 mg, or PBO. CVand all-cause mortality were assessed in the pooled EMPA
group vs PBO adjusting for control of BP, LDL-C and HbA1c at baseline and
during the study as time-dependent covariates. Control was defined as systolic
BP <140 mmHg and diastolic BP <90 mmHg, LDL-C <100 mg/dL, and
HbA1c <7.5%.
Results: Adjusting for control of BP, LDL-C, HbA1c and all these covariates
at baseline and during the study, HRs for CV death with EMPAvs PBO were
0.61 (0.49, 0.76), 0.59 (0.47, 0.75), 0.62 (0.49, 0.78) and 0.61 (0.48, 0.76), and
for all-cause mortality were 0.67 (0.56, 0.81), 0.66 (0.55, 0.79), 0.67 (0.56,
0.81) and 0.67 (0.56, 0.81), respectively (Figure).
Conclusion: EMPA reduced CV and all-cause mortality to the same extent
when analyses were adjusted for control of BP, LDL-C and HbA1c over time,
suggesting that the mortality reductions were not driven by controlling or not
controlling these CV risk factors during the study.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: D. Fitchett: Honorarium; Sanofi, Merck & Co., Amgen,
AstraZeneca, Eli Lilly and Company and Boehringer Ingelheim.
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Longitudinal in vivo imaging of glucose-induced gene transcription in
pancreatic beta cells
T. Moede, M. Paschen, B. Leibiger, P.-O. Berggren, I.B. Leibiger;
Department of Molecular Medicine and Surgery, Karolinska Institutet,
Stockholm, Sweden.

Background and aims: Glucose induced gene-transcription represents an impor-
tant functional parameter of the pancreatic β-cell. It was successfully analyzed
in vitro using microscopic detection of fluorescent protein expression controlled
by either the rat insulin 1 or the rat β-cell glucokinase gene promoter. To monitor
this process in vivo longitudinally and non-invasively during the development of
β-cell dysfunction could provide new insights into the etiology of type 2 diabetes.
We therefore created an expression construct that facilitates in vivo imaging of
glucose-induced gene transcription with cellular resolution. Furthermore, we
wanted to study whether a high-fat high-sucrose diet (HFHSD) affected β-cell
specific glucose-induced gene transcription.
Materials and methods: GFP under the control of a -278/+123 bp glucokinase
(rβGKGFP) and DsRed2 under a -410 bp insulin promoter (rIns1DsRed) were
combined with cerulean under the non-glucose responsive CMV promoter as a
reference into a single adenoviral construct to enable expression of all three re-
porters in transducedβ-cells. Transduced C57B/6J islets were transplanted into the
anterior chamber of the eye of littermates. Islets were allowed to engraft for 4
weeks. In vivo monitoring of glucose induced reporter gene expression was per-
formed after an overnight fast. Mice were anesthetized and cerulean-, GFP and
DsRed2 fluorescence were imaged using confocal microscopy. The awake mouse
was then injected with 2g/kg glucose (or saline), followed by a glucose tolerance
test. 4h after injection, imaging was repeated with identical settings. GFP and
DsRed2 fluorescence were normalized to cerulean fluorescence. The ratio of nor-
malized GFP and DsRed2 fluorescence obtained before and 4 h after glucose
stimulation was calculated as increase in normalized fluorescence intensity (INFI)
and used as a measurement of glucose-induced gene transcription. Mice were put
on either a control diet or on HFHSD (60% calories fat, 32% sucrose in drinking
water) for 8 weeks. Imaging was performed after 4 and 8 weeks of diet and
following a 4 week refeeding with normal chow. Glucose tolerance and
bodyweight were measured during the imaging experiments. Additionally, insulin
tolerance was determined during the diet treatment.
Results: Glucose, but not saline injection resulted in a significant increase of
both rIns1DsRed (INFI=1.58±0.12, p<0.001 vs. saline) and rβGKGFP ex-
pression (1.54±0.08, p<0.001). Glucose induced gene transcription in control
animals was detectable in vivo until the end of the 16 week experiment. Mice
receiving the HFHSD for 8 weeks showed increased bodyweight and impaired
glucose- and insulin tolerance. These animals also demonstrated reduced
glucose-stimulated expression of both rIns1DsRed (HFHSD INFI=0.99
±0.05 vs control 1.53±0.06, p<0.001) and rβGKGFP (HFDHSD 0.94±0.05
vs 1.48±0.05, p<0.001). All parameters were restored after 4 weeks of normal
diet.
Conclusion:A construct expressing rIns1DsRed2, rβGKGFP and CMVCerulean
enables non-invasive longitudinal in vivo monitoring of glucose stimulated gene
transcription in pancreatic β-cells. This process is reversibly disturbed when the
mice are overweight, glucose- and insulin-intolerant after receiving a high-fat high-
sucrose diet for 8weeks. Thus, using our in vivo imaging approachwill allow us to
determine key-events inβ-cell failure also at the gene transcription level during the
progression of type 2 diabetes.
Supported by: ERC, KI, VR, Novo Nordisk Foundation, Family Erling-
Persson Foundation
Disclosure: T. Moede: None.
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Long-term live-cell imaging of endogenous Ins2 gene activity reveals dis-
tinct beta cell states
H. Modi1, H. Cen1, S. Skovsø1, X. Hu1, D. Dionne1, M. Huising2, S. Xuan3,
J.D. Johnson1;

1Cellular and Physiological Sciences, University of British Columbia,
Vancouver, Canada, 2Department of Neurobiology, Physiology & Behavior,
University of California, Davis, 3Dept. of Medicine Nephrology, Columbia
University, New York, USA.

Background and aims: For regenerative therapies targeting type 1 diabetes
(T1D), it is important to understand islet cell heterogeneity and plasticity. To
address these questions, we have begun to extend our previous studies using
more sophisticated mouse models, including an Ins2GFP knock-in/knockout
line. Here, we leverage our live-cell imaging tools and expertise, as well as
complementary fluorescent reporter technologies, to capture β-cell heteroge-
neity and transient state-switching events as they happen. Our aim was to
catalogue and quantify state transitions of β-cell maturation, differentiation,
dedifferentiation in vitro and in vivo as well as to screen for factors that can
modulate these states.
Materials and methods: We have combined Ins2GFP knock-in and
Ins1mCherry:Ins2GFP/wt genetically modified mouse alleles such that transcrip-
tion at the endogenous Ins2 locus can be recorded using ImageXpressMICRO

live-cell, high-throughput imaging systems. Multiple days live cell imaging of
dispersed islets were complemented with FACS analysis, histology of pancre-
atic sections, and functional studies of insulin secretion using a perifusion
system. cDNA libraries were prepared from FACS purified GFP-positive β-
cells using the SmartSeq2 protocol.
Results: Analysis of pancreatic tissue sections from Ins2GFP knock-in mice
showed that, at any given time, only about half of all β-cells were robustly
GFP-positive, suggesting that not all β-cells have active transcription at the
Ins2 locus. To determine whether states of high versus low Ins2 gene activity
were stable, we conducted long-term robotic imaging studies of dispersed
primary islets. We added a transgenic allele wherein H2B-mCherry is driven
by an Ins1 promoter to image virtually all β-cells. In these 3 day long imaging
studies, we were surprised to see GFP fluorescence flash on and off in a few
individualβ-cells, suggesting bursts of transcription at the Ins2 gene locus. To
the best of our knowledge, this represents a previously uncharacterized form of
β-cell plasticity/heterogeneity. FACS analysis confirmed Ins2mRNA and pre-
mRNAwere increased in GFP-positive cells compared to negative cells (861.9
±110.5 vs 97.2±16.3, 2.06±0.45 vs 1.01±0.04 respectively). RNAseq analysis
on GFP-positive cells further elucidated the molecular features of this β-cell
state. Interestingly, we observed that GFP-positive cells with active transcrip-
tion at the endogenous Ins2 locus were more susceptible to apoptosis under a
broad range of conditions than islet cells lacking GFP (including both non-β-
cells andβ-cells without GFP). Expectedly, in vitro perifusion of islets isolated
from Ins2GFP/GFP knock-in/knockout mice showed reduced insulin secretion at
20 mM glucose (AUC = 44.63 ±4.7) compared to heterozygous Ins2GFP/Wt

knock-in/knockout mice (AUC = 82.5 ±6.3) and control Ins2Wt/Wt mice (AUC
= 71.7 ±10.2).
Conclusion: Collectively, our results demonstrate the feasibility of long-term
imaging of primary islet cells and establish Ins2GFP knock-in mice as a new
tool for studying β-cell heterogeneity, state transitions and plasticity. We will
continue to combine this model with other tools including Gcg-Venus trans-
genic lines to examine transdifferentiation.
Supported by: JDRF
Disclosure: H. Modi: None.

45
Glucotoxicity-induced upregulation of lincRNA GAS5 in the pancreatic
islets of type 2 diabetes donors and in Goto-Kakizaki rats
J.L.S. Esguerra1, J. Ofori1, M. Nagao1, J. Fadista2, L. Groop1, L. Eliasson1;
1Department of Clinical Sciences-Malmö, Lund University Diabetes Centre,
Lund and Malmö, Sweden, 2Department of Epidemiology Research, Statens
Serum Institut, Copenhagen, Denmark.

Background and aims:We have previously shown Growth Arrest-Specific 5
(GAS5) long intergenic non-coding RNA (lincRNA) to be abundantly
expressed in human pancreatic islets. GAS5 is a known tumour-suppressor
that is dysregulated in many types of cancer. However, the role of GAS5 in
pancreatic islet dysfunction caused by hyperglycaemia is not known. Here, we
aimed to determine whether the expression of GAS5 in the pancreatic islets is
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regulated under glucotoxic conditions in diabetic donors and in the type-2
diabetes (T2D) model GK rats. We also aimed to dissect the glucose-
dependent regulation of GAS5 using the insulin-secreting human beta cell line,
EndoC-BH1.
Materials and methods: Human islets RNA-seq data (N=195) were
used in global co-expression analysis and correlation of GAS5 expres-
sion with donor phenotypes. A separate cohort of 19 human islet
preparations from donors with T2D (N=9) or controls (N=10) were
used for qPCR validation. Isolated islets from Goto-Kakizaki rats
(N=4) or Wistar controls (N=4) were also used. RNA or protein ex-
pression levels were determined by qPCR or western blot, respective-
ly. The human beta cell line, EndoC-BH1 was incubated in 5 mM
glucose or 20 mM glucose for 1 h, 6 h, or 24 h. An F-test for simple
linear regression was employed to determine significant correlations
among gene expression levels and versus donor phenotypes, e.g.
HbA1c. Significant differences between two samples were determined
using the Student’s t-test or using ANOVA for multiple testing.
Results:Using RNA-seq data from 175 human islet samples, we found GAS5
expression to be positively correlated with the donor’s long-term glycaemic
indicator, HbA1c (F-test, p<0.05). We validated this result by qPCR using19
human islet samples (F-test, p<0.001). Furthermore, we found GAS5 expres-
sion to be elevated in the islets from T2D donors (N=9) than those from NGT
donors (N=10) (Student's t-test, unpaired, two-sided, p<0.01). Co-expression
analysis strengthened our previous findings regarding the significant negative
correlations of GAS5 with beta cell transcription factors PDX1 and NKX6-1,
and the exocytotic gene SYT13. In the GK islets, GAS5 was found to be ~50%
upregulated compared to the controls (N=4, p<0.05), with profound downreg-
ulation of PDX1, NKX6-1 and SYT13 proteins. In the human EndoC-BH1
beta cell line, GAS5 was found to be ~50%more expressed in 20 mM glucose
than in 5 mM glucose at 6 hours and 24 hours incubation (N=3, ANOVA,
p<0.05).
Conclusion: The lincRNAGAS5 is highly upregulated under glucotoxic con-
ditions in the islets from humans with T2D or in the GK rats. Moreover,
upregulation of GAS5 in the human EndoC-BH1 cells during exposure to high
glucose levels indicate potential involvement of GAS5 lincRNA in beta cell
adaptations to hyperglycaemic environment.
Supported by: Swedish RC, T2DSys ERC, Diabetesfonden, Påhlssson,
Crafoord, Bergvall
Disclosure: J.L.S. Esguerra: None.
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A novel method for the background-free purification of age-distinct in-
sulin secretory granules for proteomic and lipidomic analyses
M. Neukam1,2, K. Ganß1,2, J. Vasiljevic1,2, A. Sönmez1,2, T. Kurth3, S.
Hauck4, M. Solimena1,2;
1Paul Langerhans Institute Dresden of the Helmholtz Center Munich at Univ.
Clinic, TU Dresden, Dresden, 2German Center for Diabetes Research (DZD
e.V.), Neuherberg, 3Center for Regenerative Therapies Dresden (CRTD), TU
Dresden, Dresden, 4Research Unit Protein Science, Helmholtz Zentrum
München, Munich, Germany.

Background and aims: The hormone insulin is stored in dense-core secretory
granules (SGs) of pancreatic beta cells and is released in two distinct phases
upon glucose stimulation. While the proximity of SGs to the plasma mem-
brane (PM) likely influences their secretion probability, a temporal component
is also important. In particular, upon glucose stimulation the beta cell favors
the secretion of newly synthesized insulin SGs, or young SGs, over their older
counterparts. Based on image analysis, we have previously found that younger
SGs are more motile and their luminal pH more acidic relative to their older
counterpart. However, the molecular changes accounting for the characteristic
of age-distinct SG pools remain unknown. A plausible approach to identify
potential mediators for the ageing of SGs is to investigate their proteomic and
lipidomic composition. In order to achieve this ambitious goal, we report the
development of the first protocol for the purification of age-distinct SGs.
Materials and methods: The SG-specific transmembrane protein phogrin
was tagged with a cytosolic CLIP-tag to allow for the age-defined pulse-chase
labeling of SGs. Specific antibodies for the CLIP substrates were used to

immunopurify the labeled SGs. A protease cleavage site between the CLIP-
tag and phogrin allowe the elution of intact SGs from magnetic beads.
Results: A stable INS-1 cell line for expression of phogrin-CLIP was
established as a surrogate model of primary beta cells. Super-
resolution microscopy validated the restricted localization of TMR-
labeled phogrin-CLIP on insulin SGs. The effective immunoisolation
of SGs with antibodies specific for the CLIP substrate TMR was
confirmed by electron microscopy (EM) on the magnetic beads. EM
analysis further validated the elution of intact SGs upon incubation of
the beads with a protease specific for the linker region. SDS electro-
phoresis and silver staining of the SGs immunoisolated from TMR-
labelled phogrin-CLIP INS-1 cells revealed a very distinct protein
profile, while the corresponding control sample from non-labeled cells
was virtually void of proteins, except for the protease. Further evi-
dence for the high purity of the SGs eluted from the beads were
obtained by western blotting, which showed the virtual lack of con-
taminating protein markers of other cellular compartments, such as
ER, endosomes, lysosomes or the Golgi complex.
Conclusion:Herewe report the first protocol for the immunoisolation of intact
insulin SGs of distinct age, without significant contamination by other organ-
elles. This approach shall enable proteomic and lipidomic analyses of age-
distinct SG pools.
Supported by: BMBF-DZD, DIGS-BB
Disclosure:M. Neukam: None.

47
Glucose but not KCl diminishes submembrane granule turnover in
mouse beta cells
D. Brüning1, K. Reckers1, P. Drain2, I. Rustenbeck1;
1University of Braunschweig, Braunschweig, Germany, 2University of
Pittsburgh, Pittsburgh, USA.

Background and aims: The conventional view that insulin granules sequen-
tially approach at the plasma membrane, then bind and finally fuse when the
cytosolic Ca2+ concentration ([Ca2+]i ) increases has been challenged by the
recognition that granules continually arrive at and depart from the
submembrane space. Here it was tested whether KCl depolarization elicits
the same functional consequences on insulin secretion and granule turnover
as high glucose.
Materials and methods: All parameters were measured in perifused single
mouse beta-cells. [Ca2+]i was measured by the Fura technique, the mobility of
the granules in the submembrane space and the actin cytoskeleton were im-
aged by TIRF microscopy. Actin was visualized by mTagRFP-Lifeact, the
insulin granules were visualized by two cargo-directed labels, namely
insulin-EGFP and C-peptide-emGFP. The granule behavior, common to both,
was used to compare the effect of sequential stimulation with 40 mMKCl and
30 mM glucose and sequential stimulation in reversed order. The same proto-
col was used to measure the insulin secretion of perifused cultured islets.
Results: At 32 °C but not at 37 °C, the control of [Ca2+]i in single
adenovirally transduced beta cells was unimpaired for the entire length
(90 min) of continuous perifusion experiments. Thus the measurement of
insulin secretion by perifused islets was performed at 37 °C and at 32 °C
to ascertain the relevance of the single cell TIRF measurements. The
sequential pulse protocol revealed clear differences between glucose
and KCl depending on the order of application. KCl produced higher
maximal secretion rates and diminished the response to the subsequent
glucose stimulus whereas glucose enhanced the response to the subse-
quent KCl stimulus. The overall secretion rates were lower at 32 °C, but
the pattern was the same and the differences between the stimuli were
even more marked. To specifically measure the effect of the stimuli on
the behaviour of insulin granules by TIRF microscopy net values were
calculated by subtracting the values obtained during control perifusions
(5 mM glucose throughout) from those of the test perifusions. At the
level of granule behaviour a difference between glucose and KCl devel-
oped during the first stimulation phase in that the total number of gran-
ules, the short term resident granules, and the arriving granules, which
are all parameters of granule turnover in the submembrane space, were
significantly smaller for glucose. The frequency of exocytotic events
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was not increased during the phases of stimulation. Single beta cells, as
studied here, had a remarkably thick cortical actin web as compared with
beta cells within clusters. Actin was particularly dense in the area on
which the perifusion solution impinged.
Conclusion:Glucose and KCl did not only elicit different response patterns at
the level of islet secretion but also at the level of insulin granule turnover in the
submembrane space. This argues against the hypothesis that KCl elicits the
same initial response mechanisms as glucose. Exocytotic rates of single pri-
mary beta cells may not reflect the secretion pattern of intact islets, possibly
because of cytoskeletal reorganization after dissociation.
Supported by: DDG, DFG
Disclosure: D. Brüning: None.
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Modulation of endoplasmic reticulum/mitochondrial interface and mito-
chondrial dynamic by glucotoxicity in pancreatic beta cells
F. Dingreville, Y. Gouriou, S. Ducreux, M. Alam, M.-A. Chauvin, F. Van
Coppenolle, C. Thivolet, J. Rieusset, A.-M. Madec;
INSERM U1060 CarMeN, Oullins, France.

Background and aims: Mitochondria network plays a pivotal role in
insulin release in pancreatic beta cells by its ability to product ATP,
and is controlled by calcium, a key regulator of fission/fusion event
and oxidative energy production. Alterations of mitochondria and en-
doplasmic reticulum (ER) have been shown to contribute to metabolic
disorders such as type 2 diabetes (TD2). To determine how
glucotoxicity alters insulin secretion we focus on mitochondria fusion
and fission dynamics and on ER/mitochondria interactions in studying
MAMs (Mitochondria Associated endoplasmic reticulum Membrane)
in beta cells. MAMs are conserved structures with crucial role for
cell survival and death through the transfer of calcium, lipid and
metabolite exchange. Increasing evidence in liver tissue indicates that
dysfunctional MAMs can be an important precursor of disease in
TD2.
Materials and methods: Human islets and INS-1 rat beta cells were
exposed during 72h to moderate glucotoxicity (16.5 mM and 22.5mM
Glucose). ER stress was measured by qPCR, mitochondrial respiration
by oxygraphy and insulin secretion in response to glucose (GSIS) by
ELISA. Mitochondrial and reticulum calcium contents were respectively
analyzed using 4mtD3CPV and ERGAP1 probes, and mitochondrial dy-
namic using mitotracker Green. MAMs were quantified using the In situ
Proximity Ligation Assay (PLA) between IP3R2 and VDAC1, respec-
tively ER and mitochondria calcium channels implicated in MAM teth-
ering. All statistical tests have been done with unpaired Mann-Whitney
test and paired Student t-test.
Results: Chronic exposure of human islets and INS-1 cells to moderate
glucotoxicity induced an increase in ATF4 and spliced-XBP1 mRNA
expression (P<0.01) without modification of CHOP mRNA expression,
an ER stress marker of apoptosis way, reflecting a mild ER stress as in
TD2, and a decrease in ER calcium content (P<0.0001). A decrease in
mitochondrial respiration (p<0.0001) and insulin secretion (P<0.001)
was parallely observed. Mitochondria fusion/fission dynamics were
disrupted in favor of a fission state (P<0.0001), in synergy with a de-
crease in mitochondrial calcium content (P<0.0001) in INS-1 cells. In
the same conditions, we showed an up-regulation of the contacts be-
tween ER and mitochondria highlighted by the increase of IP3R2-
VDAC1 interactions (P<0.05) in INS-1 cells.
Conclusion: We confirmed that glucotoxicity induces a metabolic stress in
both ER and mitochondria in human islets and rat beta cells. The decrease in
mitochondrial calcium content associated with mitochondrial fission were
consistent with an alteration of beta cell function as respiration, calcium ho-
meostasis and insulin secretion. Interestingly we observed for the first time an
increase in ER/mitochondria tethering in beta cells in response to glucotoxic
conditions. The modulation of these interactions could help us to clarify the
role of MAMs in pancreatic beta cells and their dysfunction in TD2 and may
open a new potential way of treatments in TD2.
Disclosure: F. Dingreville: None.

OP 09 Genetics of type 1 diabetes
and MODY
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New insights into HLA in type 1 diabetes from population analysis: DR4
homozygosity specifically predisposes to type 1 diabetes after 30 years
N.J.M. Thomas, S.E. Jones, M. Weedon, R. Oram, A. Hattersley;
Exeter University, Exeter, UK.

Background and aims: The major genetic determinants of Type 1 dia-
betes (TID) are the DR3, DR4 polymorphisms of class II HLA genes
encoding DQ and DR. DR3/DR4 carriers show increased risk of T1D
relative to DR3/DR3 and DR4/DR4 carriers in children and young
adults but it is not known if this relative risk persists in individuals
diagnosed with T1D later in life.
Materials andmethods:We analysed the development of diabetes (aged 0-60
years) in subjects with highest risk HLA groups DR3/DR3, DR3/DR4 and
DR4/DR4 (allele frequencies 2.4%, 2.9% 1.1%) in 120,192 UK individuals
from the UK Biobank. We used the Exeter susceptibility-exclusion method
with HLA group X/X being assumed to have no T1D.
Results: The highest risk genotypes represent 6.4% (7,676/120,192) of the
population but contribute 61% (228/376) of all cases of T1D. In high risk HLA
groups DR3/DR3, DR3/DR4 and DR4/DR4 there were marked differences in
likelihood of developing T1D (1.2%, 4.2%, 3.5%, p<0.001) and in the mean
age of diagnosis (17, 28, 38 years p<0.001). The majority 71% (32/45) of T1D
cases associated with DR4/DR4 are diagnosed over 30 years of age unlike
26%(9/34) DR3/DR3 and 40%(59/149) DR3/DR4 p<0.001. (Fig.)
Conclusion: Whilst all three major genotypes greatly increase risk of T1D
throughout life, population analysis has shown for the first time that DR4/DR4
specifically predisposes to T1D over 30 years of age and carriers of this
genotype have the highest risk for development of late-onset T1D. This result
is consistent with heterogeneity in age of diagnosis reflecting heterogeneity in
immune mechanisms in T1D.

Disclosure: N.J.M. Thomas: None.

50
Whole-exome sequencing in rare families identified novel genetic variants
for familial type 1 diabetes
S. Noso1, K. Hosomichi2, N. Babaya1, Y. Hiromine1, H. Ito1, Y. Taketomo1, Y.
Kawabata1, H. Ikegami1;
1Department of Endocrinology, Metabolism and Diabetes, Kindai University
Faculty of Medicine, Osaka, 2Department of Bioinformatics and Genomics,
Graduate School of Advanced Preventive Medical Sciences, Graduate School
of Medical Sciences, Kanazawa University, Kanazawa, Japan.
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Background and aims: The prevalence of type 1 diabetes is much lower in
Japanese than in populations of European descent (0.014% vs. 0.4%). The preva-
lence in siblings of proband with type 1 diabetes, however, is comparable between
them (Japanese 3.8%vs. European 6.0%). Therefore,markedly highλs in Japanese
was observed in comparison with European populations (271 vs. 15), indicating
strong familial clustering and the involvement of rare genetic variants for the
development of type 1 diabetes in Japanese population. Although very rare in
Japan,we have previously reported two rare families clusteredwith type 1 diabetes.
Present study aimed to identify the genetic causality of familial type 1 diabetes and
study association of the identified variants with susceptibility to sporadic type 1
diabetes in Japanese population.
Materials andmethods: Twenty one individuals from four families (family A
to D: twelve patients with type 1 diabetes and nine unaffected individuals)
were subjected to whole exome sequencing (Illumina HiSeq). After variants
were detected, genome-wide linkage analysis was performed for all families to
scan high LOD score region. Linkage was estimated using non-parametric
linkage analysis assuming a dominant mode of inheritance. The exome vari-
ants were filtered on the basis of variant annotation, functional expectation,
allele frequency and LOD score, to narrow down the candidate causal variants
as exome variant analysis.
Results: All subjects except an unaffected individual of family B possess at
least one of the susceptible HLA haplotypes (DR4, DR8 or DR9). Combined
linkage analysis of four families identified maximal LOD score of 3.557 with
single peak on chromosome 9, which was not overlapped withGLIS3 locus on
9p24.2, suggesting a novel risk locus of familial type 1 diabetes specific to
Japanese population. Two of non-synonymous variants of a gene X on the
locus with high LOD score were shared by families A and B, suggesting the
gene as a candidate causal gene for familial type 1 diabetes. To identify alter-
native causal variants specific to each family, exome variant analysis was also
performed. As for family A, 29 rare variants from the total of 9,208 exome
variants were co-segregated with affected patients with type 1 diabetes.
Among these, a non-synonymous variant (SNV_04) with high damage scores
(SIFT: 1.00, PolyPhen2: 0.999) was overlapped with genetic loci with high
LOD score (max. LOD score 1.2 on chromosome 6) by linkage analysis for
family A alone. Association study of the variant (SNV_04) revealed that the
variants were absent in the European population (225 controls and 229 cases),
but significantly associated with susceptibility to sporadic type 1 diabetes in
the Japanese population (minor allele frequency, control: 0.7% vs. case: 6.1%,
odds ratio [95%CI]: 9.6 [3.1-26.9], p<0.0003).
Conclusion: These data indicated that linkage analysis combined with whole
exome sequencing is a useful tool to identify genetic variants linked to familial
type 1 diabetes, particularly in low incidence populations.
Supported by: KAKENHI(C), Japan IDDM Network
Disclosure: S. Noso: None.
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A type 1 diabetes genetic risk score predicts progression of islet
autoimmunity and development of type 1 diabetes in individuals at risk
M.J. Redondo1, S. Geyer2, A.S. Steck3, S. Sharp4, J. Wentworth5, M.
Weedon4, P. Antinozzi6, A. Pugliese7, R. Oram4, and the Type 1 Diabetes
TrialNet Study Group;
1Baylor College of Medicine, Houston, 2University of South Florida, Tampa,
3Barbara Davis Center for Childhood Diabetes, Aurora, USA, 4University of
Exeter, Exeter, UK, 5Walter and Eliza Hall Institute, Parkville, Australia, 6Wake
Forest School of Medicine, Winston-Salem, 7University of Miami, Miami, USA.

Background and aims: Current prediction models for type 1 diabetes (T1D)
include immunologic and metabolic markers but these change during disease
progression and reflect advanced stages in the autoimmune process. Genetic
associations to T1D are strong and time-independent. Genotyping can be
affordably measured with single nucleotide polymorphism (SNP) analysis.
We recently developed and validated a T1D genetic risk score (T1D GRS)
that incorporates HLA and non-HLAT1D-associated SNPs. The T1D GRS is
highly discriminative of T1D from controls, T2D and monogenic diabetes.We
tested the ability of the T1D GRS to predict progression of islet autoimmunity
and development of T1D in non-diabetic, autoantibody-positive (Ab+) indi-
viduals in the TrialNet Pathway To Prevention (PTP) study.

Materials and methods:We studied the 1244 Ab+ TrialNet PTP participants
who were genotyped using the Illumina Immunochip SNPmicroarray.Median
[range] age at Ab+ determination was 11.1 years [1.22-51.8], median follow
up 5.5 years [0.2 to 11.9], 47.7% males, 80.5% non-Hispanic White.
Participants were monitored with autoantibody testing, HbA1c and OGTTs
at 6- or 12-month intervals depending on risk (e.g. single vs multiple Ab+). Of
291 participants with single Ab+ at screening, 156 progressed to multiple Ab+
and 55 developed T1D. Of 953 participants with multiple Ab+ at screening,
421 developed T1D. Time to progression was defined as time from Ab+
determination to T1D diagnosis (for multiple Ab+ subjects) or to development
of new autoantibodies (for single confirmedAb+ subjects). The T1DGRSwas
calculated as previously described. All results reflect analyses using multivar-
iable Cox regression models, adjusting for age, sex and impaired OGTT at
Ab+ determination. Recursive partitioning analyses were used to identify
cutpoints.
Results: The T1D GRS ranged from 0.14 to 0.33 in Ab+ subjects (medi-
an=0.27). A score increase of 0.05 (e.g. from 0.225 to 0.275) significantly
increased by 40% the risk of progression from single to multiple Ab+
(HR=1.4, 95% CI=1.04-1.88, p=0.028) as well as from multiple Ab+ to
T1D (HR=1.4, 95% CI=1.11-1.74, p=0.004). Dichotomization of the T1D
GRS also was significant in identifying those at greatest risk of conversion
from single to multiple Ab+ (T1D GRS≥0.275, HR=1.68, 95% CI=1.21-2.34,
p=0.002). Similarly, multiple Ab+ subjects with T1D GRS ≥0.25 were at
significantly higher risk of progression to T1D (HR=1.69, 95% CI=1.2-2.4,
p=0.004). A lowT1DGRSwas also effective at identifying subjects whowere
significantly less likely to progress to T1D (T1D GRS cutoff<0.226, HR 0.39,
95% CI=0.17-0.87, p=0.02).
Conclusion: The T1D GRS is an independent predictor of the risk and rate of
progression of islet autoimmunity and development of T1D in non-diabetic,
Ab+ individuals in TrialNet. These findings warrant further investigations on
the use of the T1D GRS for early assessment of T1D risk, particularly in
longitudinal studies.
Clinical Trial Registration Number: NCT00097292
Supported by: NIH U01 DK103180-01; Diabetes UK Harry Keen
Fellowship;1UC4DK106993-01
Disclosure:M.J. Redondo: None.
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A type 1 diabetes genetic risk score discriminates monogenic autoimmune
diabetes from polygenic clustering of diabetes and autoimmunity
M.B. Johnson, K.A. Patel, E. De Franco, S.E. Flanagan, S. Ellard, A.T.
Hattersley;
Institute of Biomedical and Clinical Science, University of Exeter Medical
School, Exeter, UK.

Background and aims: Autoimmune diabetes can occur with other autoim-
mune disease in a patient as a result of either overlapping polygenic predispo-
sition or due to monogenic autoimmunity. Diagnosing monogenic autoim-
mune diabetes is important as it will determine prognosis and optimal treat-
ment. However differentiating monogenic autoimmune diabetes from poly-
genic type 1 diabetes (T1D) is difficult due to overlapping clinical features
and biomarkers (islet autoantibodies). We aimed to test if a T1D genetic risk
score (T1D-GRS) could assist the identification of patients with monogenic
autoimmune diabetes.
Materials and methods: We studied 79 patients with young-onset diabetes
(diagnosed ≤1 year without non-autoimmune monogenic diabetes) and ≥1
autoimmune disorder diagnosed <5 years. We measured the T1D-GRS (based
on the top 10 HLA and non-HLA risk alleles) and sequenced all 7 genes
known to cause diabetes and monogenic autoimmunity using targeted capture
and next generation sequencing. The T1D-GRS centiles were calculated from
1963 T1D patients from the Wellcome Trust Case Control Consortium.
Results: A mutation in a known autoimmunity gene was identified in 47%
(37/79) of individuals (25 FOXP3, 8 LRBA, 2 STAT3 and 2 IL2RA). Patients
with known monogenic autoimmunity were diagnosed younger than patients
were a monogenic cause was not found (median 5.5 v 36wks, p<0.001). Other
clinical features such as the number of additional autoimmune features, insulin
dose and the proportion of islet autoantibody-positive patients (47% v. 48%,
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p=1.00) were similar in both groups. In the confirmed monogenic
autoimmune patients median T1D-GRS was markedly lower than the
patients without a defined monogenic cause; 9th v 50th centile
(p<0.001). The T1D-GRS was highly discriminatory for identifying
those with monogenic autoimmunity (ROC-AUC 0.82 (95% CI 0.72-
0.91)). 64% (29/45) patients with a T1D-GRS in the lowest quartile
had monogenic autoimmunity v 0% (n=11) in the highest T1D-GRS
quartile (p<0.001). 19% of patients without a monogenic cause of
autoimmunity had a T1D-GRS below the 10th centile suggesting there
are more causes of monogenic autoimmunity to be discovered.
Conclusion:We have shown that the polygenic predisposition to T1D
does not determine if a patient with monogenic autoimmunity de-
velops diabetes. The T1D-GRS is a strong predictor of whether mono-
genic autoimmune diabetes is likely in patients with young-onset dia-
betes and autoimmune disease and can be used to guide clinical test-
ing. A low T1D-GRS will be used to prioritise patients with early-
onset diabetes and autoimmunity for gene discovery studies.
Supported by: Wellcome Trust & Royal Society
Disclosure:M.B. Johnson: None.

53
Targeted next-generation sequencing demonstrates high frequency of
monogenic forms in gestational diabetes
N. Zubkova1, F. Burumkulova2, V. Petrukhin2, M. Plechanova2, A. Panov2, T.
Budyikina2, V. Ulyatovskaya2, N. Makretskaya1, A. Tiulpakov1;
1Department and Laboratory of Inherited Endocrine Disorders, Endocrinology
Research Centre, 2Moscow Regional Research Institute of Obstetrics and
Gynecology, Moscow, Russian Federation.

Background and aims:Monogenic forms of diabetes can manifest dur-
ing pregnancy and misclassified as type 1, type 2 or gestational dia-
betes (GDM). About 10% of cases of gestational diabetes are shown
to be due to the most common forms of monogenic diabetes, such as
glucokinase (GCK) and hepatocyte nuclear factor 1 alpha (HNF1A)
defects. We suggest that using a next generation sequencing (NGS)
approach may increase the mutation yield in GDM.To define molecu-
lar basis of GDM using a targeted NGS.
Materials and methods: 120 patients with GDM were studied according to
the inclusion criteria. ‘Diabetes panel’ genes were sequenced using a custom
Ion Ampliseq gene panel and PGM semiconductor sequencer (Ion Torrent).
Bioinformatic analysis was carried out using Torrent Suite 4.2.1 and
ANNOVAR software packages. Assessment of the pathogenicity of sequence
variants was performed according to international guidelines.
Results: In 46 patients (38%) 45 different sequence variants (all heterozygous)
were identified that were classified as pathogenic, likely pathogenic or variants
of uncertain significance. The majority of variants were detected inGCK gene
(27%, n=33), including missense mutations (n=27), deletions with frameshifts
(n=2), deletions without frameshifts (n=1) and splicing mutations (n=1).
Missense variants were also detected in HNF4A (n=1), HNF1A (n=1),
HNF1B (n=1), INSR (n=3), GLIS3 (n=2), KCNJ11 (n=1), PAX4 (n=1) and
PTF1 (n=2). Digenic or oligogenic variants were detected in 4 patients.
Conclusion: The results demonstrate high frequency of mutations in patients
with GDM. Themolecular findingswere consistent with the phenotype only in
the GCK/GDM cases. Other mutations/factors may also play a role in devel-
opment of GDM.
Clinical Trial Regsitration Number: №16-15-10408
Supported by: We Express our gratitude to the Russian science Foundation
Disclosure: N. Zubkova: Grants; №16-15-10408 Russian Science
Foundation.
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Modelling of RFX6 associated neonatal diabetes disease modelling using
CRISPR/Cas9 genome edited patient derived iPSCs
J. Saarimäki-Vire1, H. Ibrahim1, D. Balboa1, V. Chandra1, H. Grym1, S.
Eurola1, T. Otonkoski1,2;

1Research Programs Unit, Molecular Neurology and Biomedicum Stem Cell
Centre., University of Helsinki, 2Children’s Hospital, Helsinki, Finland.

Background and aims: Neonatal diabetes mellitus is a monogenic disorder
caused by mutations affecting genes involved in pancreatic development and
β-cell functionality. One of those is the regulatory factor X 6 (RFX6), a tran-
scription factor involved in pancreatic development and β-cell function. Rfx6
knockout mice show intestinal malformations, hypoplastic pancreas and die
soon after birth. Homozygous mutations in RFX6 causes Mitchell-Riley syn-
drome (MRS), associated with developmental defects of the pancreas, biliary
tract and intestine. The aim of this study was to understand early pancreatic
developmental defects in this condition through the use of patient-derived iPS
cells. iPSC were derived from a neonatal diabetic patient with MRS caused by
a homozygous deletion of the RFX6 gene (c.878_879delAC). The patient is
born with neonatal diabetes and a hypoplastic pancreas as well as intestinal and
biliary defects. C-peptide levels were not detected at birth. Although normal
levels of elastase in stool indicated normal exocrine functions, the patient
manifested chronic diarrhea. As a result, total parenteral nutrition (TPN) was
started and still ongoing.
Materials and methods: The mutation was heterozygously corrected using
CRISPR/Cas9 mediated genome editing. The mutant and corrected cells were
differentiated into pancreatic endocrine lineage using a 6-stage protocol in
parallel with iPSCs derived from a healthy donor.
Results: Analysis of the differentiation experiments at different time points
showed that the RFX6-/- cells progressed similar to control cells until definitive
endoderm stage. However, they failed to form confluent PDX1+/NKX6.1+
pancreatic epithelial cell layers in the pancreatic progenitor stage, as was ob-
served in the control cells. The expression level of these critical pancreatic
progenitor markers was dramatically decreased (PDX1 8-fold decrease,
p<0.05; NKX6.1 10-fold decrease). NEUROG3 expression decreased 8-fold
at endocrine progenitor stage (p<0.01) in RFX6-/- cells. The RFX6-/- cells
failed to show expression of endocrine hormones at the latest stages, except
for scarce INS+ cells. INS expression levels were 52000-fold lower thanCTRL
or corrected cells (p<0.01). These differentiation defects were rescued by
heterozygous correction of the mutation, including differentiation into all pan-
creatic endocrine cell lineages.
Conclusion: This study suggests a role for RFX6 already during pancreatic
specification stage in humans, earlier to what has been reported in mice. Its
expression is essential for pancreatic endocrine development. The genetic
correction of only one allele was able to rescue the disease phenotype.
Further study of the RFX6 mechanisms of action in pancreatic organogenesis
and beta-cell function is currently ongoing using this model.
Supported by: Novo Nordisk Foundation, Academy of Finland, Sigrid Juselius
Foundation
Disclosure: J. Saarimäki-Vire: Grants; Novo Nordisk Foundation, Academy
of Finland, Sigrid Juselius Foundation.
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OP 10 Non-insulin regulators of fuel
metabolism
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Skeletal muscle-specific mitochondrial OxPhos defect mice are protected
from obesity and insulin resistance by inducing GDF15 as a myomitokine
H. Chung;
Chungnam National University School of Medicine, Daejeon, Republic of
Korea.

Background and aims: Mitochondria are subject to dynamic processes
in order to establish a control system related to survival or cell death
and adaptation to changes in the metabolic environment of cells.
Reduced mitochondrial OxPhos activity promotes longevity and im-
proves energy homeostasis via cell-autonomous and cell-non-
autonomous factors in multiple model systems. This mitohormetic ef-
fect is thought to involve the mitochondrial unfolded protein response
(UPRmt), an adaptive stress-response pathway activated by mitochon-
drial proteotoxic stress. To address how tissue-specific activation of
the UPRmt in situations of altered mitochondrial proteostasis with re-
duced OxPhos activity controls systemic energy homeostasis. We de-
veloped mice with skeletal muscle-specific Crif1 deficiency, and ana-
lyzed skeletal muscle function and metabolic phenotypes
Materials and methods: Skeletal muscle-specific Crif1 knockout (MKO)
mice were generated by crossing Crif1f/f mice to transgenic mice expression
the Cre under the myosin light chain (MLC) promoter. To identify mitochon-
drial dysfunction and metabolic phenotypes in MKO and WT mice, we eval-
uated OxPhos gene and protein expression, mitochondrial activity, mitochon-
dria morphology, metabolic parameters, H&E tissue staining and molecular
markers in NCD or HFD conditions.
Results: We show that skeletal muscle-specific deficiency of Crif1, a mito-
chondrial protein in the largemitoribosomal subunit is sufficient to activate the
UPRmt and to produce cell non-autonomous signaling factors, or
myomitokines, that regulate systemic energy homeostasis. We identify growth
differentiation factor 15 (GDF15), a divergent member of the transforming
growth factor family, a critical cell non-autonomous factor enhancing oxida-
tive function in liver and skeletal muscle, and lipolytic action in adipose tis-
sues. Therefore, we propose that increased production of GDF15 in MKO
mice was responsible for the marked decrease of fat mass, resistance to obesity,
and improved insulin sensitivity. In line with this hypothesis, exogenous ad-
ministration of GDF15 to ob/ob mice promotes weight loss and enhances
insulin sensitivity.
Conclusion:This provides robust evidence for the cell non-autonomous factor
GDF15 as a regulator of systemic energy homeostasis, and as a potentially
useful therapeutic agent in the treatment of obesity-associated insulin
resistance.
Supported by: NRF-2014R1A6A1029617, NRF-2013R1A1A2058889
Disclosure: H. Chung: None.
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Regulation and functional impact of miRNAs in alpha cells during type 2
diabetes
R. Dusaulcy1, S. Handgraaf1, F. Visentin1, C. Vesin2, J. Philippe1, Y.
Gosmain1;
1Division of Endocrinology, Diabetes, Hypertension and Nutrition, University
Hospital/Diabetes Center/University of Geneva Medical School, 2Department
of Cell Physiology and Metabolism, University of Geneva School of
Medicine, Geneva, Switzerland.

Background and aims: miRNAs are small non-coding RNAs of 21 to 23
nucleotides regulating the expression of target genes by inhibiting translation
or by inducing mRNA degradation. The expression of miRNAs themselves,
like mRNAs, is submitted to both transcription factor and epigenetic regula-
tions. miRNAs are found in various genomic locations and are often observed
to be clustered. Several studies give evidence of the implication of miRNAs on
glucose homeostasis. Although most of the studies on miRNAs have been

performed in beta-cells, it was suggested that miRNAs also play a role in
alpha-cell. The aim of this study is to identify miRNAs regulated in alpha-
cell during type 2 diabetes as well as their function.
Materials and methods: We used mice, expressing the Venus fluorescent
protein under the control of the rat glucagon promoter as well as the Cherry
fluorescent protein under the control of the rat insulin promoter, fed with a
control low (10%) fat diet or a high (60%) fat diet during 16 weeks to generate
obesity and hyperglycemia. miRNA profiling was performed through a mi-
croarray analysis on FACS-purified alpha and beta-cells of obese hyperglyce-
mic and control mice. Selected dysregulated miRNAs were mimicked or
inhibited in primary culture of rat alpha-cells to evaluate their molecular and
functional impact in alpha-cells.
Results: We identified 16 miRNAs significantly regulated in alpha-
cells and 28 in beta-cells from hyperglycemic obese mice. Among
the 16 miRNAs regulated in alpha-cells, 14 are down-regulated and
2 are up-regulated. Interestingly, 8 of the down-regulated miRNAs in
alpha cells are localized in a common genomic cluster. Moreover 125
miRNAs were differentially expressed between alpha and beta-cells.
The analysis showed a significant interaction between cell type and
diet for 14 miRNAs. We focused then our analysis on miR-132-3p,
the most regulated miRNA in diabetic alpha-cells with a 2.24 fold
decrease (adj P.Val=6.9 10-4), which was also regulated in an opposite
manner in corresponding beta-cells (1.67 Fold increase, adj P.Val=1.3
10-2). In vitro inhibition of miR-132-3p in primary alpha-cells led to
an increase of mRNA levels of specific genes previously identified in
diabetic alpha-cells, among which Gcg, Foxa1, Cacna1C and Pcsk1.
Interestingly, mimicking of miR-132-3p in the same conditions was
correlated to decreased expression of these genes, suggesting that part
of the diabetic molecular footprint of alpha-cells may be due to the
regulation of miR-132-3p expression. We did not observe significant
modification of glucagon content and release 48h after transfection
with miR-132-3p mimics and inhibitors.
Conclusion: Several miRNAs in pure populations of alpha and beta-cells are
regulated by high fat diet and hyperglycemia. As described for beta-cells, miR-
132-3p seems to have a functional impact on alpha-cells, at least on their
molecular identity. The mechanism implicated in this effect remains to be
identified.
Supported by: EFSD/Lilly
Disclosure: R. Dusaulcy: None.
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Pericentrin regulates insulin secretion and relates closely with the
development of impaired glucose tolerance
Y. Gong, L. Wang, C. Li, Y. Zu;
the Geriatric Endocrinology Department, the People's Liberation Army
General Hospital, Beijing, China.

Background and aims: Diabetes has become a serious threat to human
health, how to make the β cells secreting insulin on-demand becomes
a hot spot. Pericentrin (PCNT), a component of the pericentriolar
material, was found positively relating with intracellular insulin ex-
pression in our former research. This study further investigated the
effect and mechanism of PCNT on insulin secretion and its role in
the development of impaired glucose tolerance.
Materials and methods: Two kinds of mouse models and MIN-6 cells were
used. Mouse model of PCNT reduction specifically inβ cells (ΔPCNTβ) was
built by Tet-on induction system; impaired glucose tolerance model (IR) was
built by high-glucose high-fat feeding (HG-HF). Glucose tolerance, insulin
secretion, and the distribution of intracellular insulin granules, pancreas
PCNT, insulin and F-actin expressions were compared among control,
ΔPCNTβ and IR mice at baseline, 4 weeks, 12 weeks by intraperitoneal
glucose injection (IPGTT), WB, IF, IHC, ELISA and transmission electron
microscope. MIN-6 cells were divided into control, exenatide group (Exn, 100
nm) and repaglinide group (Reg, 50 nm); control, Si-PCNT group and Si+Exn
group. PCNT, Insulin, F-actin expressions were observed at baseline, 15 min,
30 min, 2 h and 6 h.
Results: (1) Compared with control, ΔPCNTβ had similar glucose level, but
higher fasting insulin level at baseline. While after IPGTT,ΔPCNTβ showed
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higher blood glucose area under the curve (AUCGlu0-15) (P < 0.01) and lower
insulin area under the curve (AUC INS0-15) (P < 0.05) at 0-15 min. There was
no difference at 30-120 min in IGPTT. Lower F-actin level, and reduced
insulin granules of rapid release pool and anchoring pool (0-300 nm under
the cyto-membrane) were detected in ΔPCNTβ mice ( P < 0.01). (2) The
PCNTexpression decreased in IR groupwith the extension of HG-HF feeding.
At 4 weeks, compared with control, PCNTexpression of IRmice reduced (P <
0.05) and AUCs increased (P < 0.05 and P < 0.01) significantly; while
ΔPCNTβ had further lower PCNT and higher AUCs than IR. At 12 weeks,
the PCNT expression of IR mice dropped to that ofΔPCNTβmice level, and
there were no difference in AUCs between these 2 groups. (3) Compared with
control, the PCNT, insulin and F-actin expressions of MIN-6 cells in Exn
group decreased obviously at 2 h, while dramatically increased after 6 h
(Figure). No difference could be found between Rep mice and control.
Exenatide could not change the insulin and F-actin expressions of Si-PCNT
group.
Conclusion: PCNT could adjust the first phase insulin release by reg-
ulating granules of the rapid release and anchor pools through F-actin.
Decreased PCNT plays an important role in the process of impaired
glucose tolerance induced by HG-HF feeding. GLP-1 has two-way
regulating effect on beta cells at early stage (< 2 h) and late stage
(> 6 h) through PCNT.

Supported by: NSFC 81373458
Disclosure: Y. Gong: Grants; NSFC 81373458.
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Effects of nocturnal rise in cortisol on gluconeogenesis and glycogenolysis
in type 2 diabetes
R. Basu, M.Q. Slama, R.A. Rizza, A. Basu;
Endocrinology, Mayo Clinic College Of Medicine, Rochester, USA.

Background and aims: We have previously shown that nocturnal glucose
concentrations and rates of endogenous glucose production (EGP) correlate
with higher overnight cortisol concentrations in individuals with type 2 diabe-
tes (T2D). However the contribution of gluconeogenesis (GNG) and glyco-
genolysis (GGL) to EGP in response to physiological rise in cortisol and the
extent to which this is altered in T2D in the overnight fasted state has not been
investigated.
Materials and methods: To do so, we utilized the deuterated water method in
combination with isotope dilution technique using [3-3H] glucose to compare
EGP in T2D and controls (ND) in the presence vs. absence of a nocturnal rise
in cortisol. 17 ND (9M, age 59 ± 8 yr, HbA1c 35 ± 2 mmol/mol) and 16 T2D
(9M, age 62 ± 8 yr, HbA1c 59 ± 12mmol/mol) matched for BMI were studied
on two occasions in random order. Subjects were admitted to the Clinical
Research Trials Unit at our clinic for overnight stays. Subjects with sleep apnea
were excluded from participation. Endogenous cortisol was blocked with

metyrapone 500 mg given orally every 4 hours from 1800 to 0600 starting
on the evening of each visit. At 1800, 2000 and 2200 subjects ingested 1.7
g/total body weight deuterated water for estimation of fractional GNG. At
2200, hydrocortisone infusion was started at 0.15 μg/kg/min and continued
until 0700 on one occasion; on the other occasion infusion rates were sequen-
tially changed (0.3 μg/kg/min from 2200 to 2400,0.6 μg/kg/min from 2400 to
0400,1.0 μg/kg/min from 0400 to 0700) to mimic physiological nocturnal rise
in cortisol. [3-3H] glucose was infused starting at 2200 until 0700. Blood was
sampled from an arterial catheter.
Results:Data are presented in the table. Fasting glucose, glucagon and insulin
concentrations were not different between visits in either group but glucose
concentrations were higher in T2D than in ND. Cortisol concentrations by
design and rates of EGP at 0700 were higher in the presence than absence of
a nocturnal rise in cortisol in both ND and T2D. GNGwas significantly higher
in ND and T2D at 0700 and higher in the latter irrespective of cortisol con-
centrations achieved. On the other hand, whereas GGL also was higher in the
presence than in the absence of a nocturnal rise in cortisol in T2D, it did not
differ in ND.
Conclusion: Higher GNG and GGL in response to high cortisol contribute to
the physiological nocturnal rise in EGP observed in T2D; the relative contri-
bution of GNG is higher than that observed for GGL. Further studies are
required to test whether medications that block cortisol and/or GNG are clin-
ically relevant in reducing EGP in T2D.

Supported by: R01 DK29953; UL1 TR000135
Disclosure: R. Basu: Grants; AstraZeneca.
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Glucagon secretion in type 2 diabetes: results of the pilot clinical trial
“Low dosE GlibENclamide in Diabetes - part A (LEGEND-A)”
I.I. Spiliotis, P. Rorsman, S. Gough;
OCDEM, University of Oxford, Oxford, UK.

Background and aims: Fasting hyperglucagonaemia is a feature of type 2
diabetes (T2DM), though the mechanism by which it occurs and its metabolic
consequences are not clear. Previous in vitro studies using islets from T2DM
donors have recapitulated this phenomenon, and demonstrated that low con-
centrations of the sulphonylurea tolbutamide could normalise glucagon secre-
tion. We designed a clinical trial to assess the impact low-dose sulphonylureas
would have on patients with T2DM.
Materials and methods: In this open-label, dose-titration trial, patients
with T2DM (either diet-controlled or on metformin) received increas-
ing doses of an oral suspension of glibenclamide. The dosing schedule
ranged from 0.3mg to 6mg per day (split between morning and eve-
ning), and the dose was increased every 3-4 days. Two early morning
baseline fasting blood samples were taken prior to starting
glibenclamide, and further fasting samples were taken prior to each
dose change. A subset of participants also agreed to wear a continu-
ous glucose monitor (CGM) throughout the study. The primary objec-
tive was to identify the dose of glibenclamide which resulted in a
significant decrease in fasting glucagon concentration. Samples were
also assayed for c-peptide and glucose. The results were analysed
using two-way repeated measures ANOVA, grouped into either normal
(N) or high (H) depending on baseline glucagon levels. Statistical
significance was set at p<0.05.
Results: A total of 16 patients (7 men, 9 women) were recruited, whose
characteristics were as follows (median ±interquartile range): age 66 (±17),
HbA1c at screening 51mmol/mol (±8), BMI 30 (±7.3), and 10 participants
were on metformin (average dose 1g/day). CGM data was collected from 11
patients during the study. Four patients had high fasting (group H) glucagon
levels at baseline (mean 25.6 pmol/L, ±SEM2.1), while 12 had baseline levels
(group N) within the normal fasting range (mean 6.1 pmol/L, ±SEM 1.2).
There was a significant reduction in fasting glucagon secretion in group H at
a glibenclamide dose of 0.3mg/day (17.4 pmol/L ± 2.1), which did not occur at
higher doses (0.6mg - 6mg), nor was there a change in glucagon levels in
group N. There was no significant difference or change in fasting c-peptide
levels between groups at any dose, however there was significant reduction in
fasting glucose in group H at 6mg/day (change from baseline = 1.5mmol/L)
and in group N at 1.8mg/day (0.9mmol/L), 3mg/day (1.2mmol/L), and 6mg/
day (1.5mmol/L). Hypoglycaemia episodes were also reported as adverse
events over this dose range. CGM data showed a significant reduction in mean
amplitude of glycaemic excursion (MAGE) at 3mg and 6mg glibenclamide
(difference of means 2.5 and 1.6 respectively), however this was associated
with a 16% increase (p<0.05) in hypoglycaemic-range recordings at the
highest dose.
Conclusion: This pilot clinical trial is the first to use such low doses of
sulphonylurea in patients with T2DM, and indicates that 1/20th the normal
starting dose of glibenclamide can significantly reduce fasting
hyperglucagonaemia by 30%, without having an effect on insulin secretion
nor causing hypoglycaemia. Whether this reduction in glucagon has a benefi-
cial impact on glucose control over a longer period of time remains to be
investigated.
Clinical Trial Registration Number: NCT02830048
Supported by: NIHR Oxford Biomedical Research Centre Clinical Research
Fellowship
Disclosure: I.I. Spiliotis: None.
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Membrane estrogen receptor alpha signalling contributes to the
prevention of diet-induced obesity and insulin resistance through en-
hanced energy expenditure
P. Gourdy1,2, A. Fabre1, A. Montagner1, M. Guillaume1, C. Mouly1, E.
Riant1, A. Waget1, C. Fontaine1, R. Burcelin1, F. Lenfant1, J.-F. Arnal1;

1INSERM UMR 1048, 2Service de Diabétologie, Maladies métaboliques et
Nutrition, CHU de Toulouse, Toulouse, France.

Background and aims: Clinical and experimental observations demonstrated
that the beneficial influence of estrogens on energy balance and glucose me-
tabolism is mediated by estrogen receptor α (ERα). These metabolic effects
absolutely require the transcriptional actions of ERα, mainly mediated by its
activation function (AF)-2. However, beside these classical nuclear actions, a
palmitoylated ERα sub-population located at the plasma membrane has been
shown to elicit Membrane Initiated Steroid Signaling (MISS) which could also
contributes to the metabolic influence of estrogens. This study thus aimed to
characterize the involvement of ERα MISS in the prevention of obesity and
metabolic disorders by estrogens thanks to a recently generated transgenic
mouse model harbouring a point mutation at the palmitoylation site of ERα
(C451A-ERα) that confers a membrane-specific loss of function of the
receptor.
Materials and methods: We analyzed several metabolic parameters (body
weight, body composition, glucose tolerance, insulin sensitivity using
hyperinsulinemic-euglycemic clamps, energy expenditure, thermoregulation
in response to cold exposure) in C451A-ERα and their wild-type littermates
(WT-ERα) female mice fed with a normal chow diet (NCD) or a high-fat diet
(HFD). In some experiments, mice were ovariectomized and supplemented or
not with 17β-estradiol (E2).
Results:Although almost no differences were observed in micemaintained on
a NCD, HFD-fed C451A-ERα female mice developed accelerated obesity,
adiposity and liver steatosis, and were characterized by a significant insulin
resistance (hyperinsulinemic euglycemic clamp) and glucose intolerance, as
compared to their wild type littermates (WT-ERα). Physiological E2 supple-
mentation prevented WT-ERα controls from obesity and hyperglycemia but
failed to protect C451A-ERα ovariectomized mice. Finally, abrogation of
MISS-ERα signaling did not alter food intake and physical activity level but
indirect calorimetry revealed a significant decrease in energy expenditure in
HFD-fed C451A-ERα females. Accordingly, brown adipose tissue dysfunc-
tions (significant decrease in UCP1 and PGC1a expression) and altered ther-
mogenesis adaptation were observed in HFD-fed C451A-ERα mice.
Conclusion: The present data demonstrate that, in addition to the previously
demonstrated role of ERα nuclear actions, MISS ERα is required for the
protective effects of estrogens against HFD-induced obesity, insulin resistance
and impaired glucose tolerance. This work thus provides important insights
into the metabolic actions of estrogens and will open new perspectives to
design optimized strategies for ERα selective modulation.
Disclosure: P. Gourdy: None.
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SNogo-B overexpression ameliorates diabetic glomerulopathy
I.P. Hernandez-Diaz1, C. Ricciardi1, M. Flaquer-Rife'1, J. Pan1, K.E. White2,
J. Ke1, A.E. Hayward1, D.A. Long3, J. Karalliedde1, L. Gnudi1;
1Cardiovascular Division, King's College London, 2Electron Microscopy
Unit, University of Newcastle, Newcastle, UK, 3Kidney Development &
Disease Unit, University College London, London, UK.

Background and aims: Endothelial dysfunction is a mechanism for chronic vas-
cular complications in diabetes. Diabetic glomerulopathy (DG) is characterized by
defects in glomerular capillaries, resulting in altered vascular remodelling, increased
vascular permeability and albuminuria. Neurite Outgrowth Inhibitor (Nogo)-B and
its soluble form (sNogo-B) have been implicated in the regulation of cell survival,
cell migration and vascular remodelling. Both Nogo-B (at the cellular level) and
sNogo-B (systemically) bind to NgBR receptor (expressed mainly in endothelial
cells), and promote vascular remodelling. Full-length Nogo-B is expressed in glo-
merular endothelial cells and podocytes and is downregulated in in vitro and in vivo
experimental model of diabetic nephropathy. Our aims were to investigate whether
overexpression of sNogo-B could ameliorate DG in an experimental animal model
of diabetes.
Materials and methods: Eight to ten weeks-old male DBA/2J mice were
made diabetic (streptozotocin/low-dose), and administered (12-14 week-old)
with an adeno-associated viral vector (AAV) expressing sNogoB or GFP (con-
trol vector). Animals were divided into four groups: non-diabetic (ND) and
diabetic (D) mice treated with either control vector (GFP-AAV), or vector over
expressing sNogo-B (sNogo-B-AAV). Micewere followed for 12-14 weeks of
diabetes. Blood pressure was assessed with tail-cuff methodology. Plasma
sNogo-B levels were analyzed by ELISA, full-length Nogo-B levels, AKT
levels and phosphorylation in kidney cortex lysate with immunoblotting, cre-
atinine by mass spectrometry and albuminuria by fluorescence. Glomerular
ultrastructural morphology was assessed with electron microscopy.
Results: Treatment with sNogo-B-AAV allowed a sustained expression
of the transgene (sNogoB) in the circulation (GFP vs sNogo-B in both
ND and D mice, p<0.05). Albuminuria was increased by diabetes in
both GFP and sNogo-B AAV mice (p<0.01). sNogo-B upregulation
ameliorated diabetes-mediated albuminuria (D GFP-AAV vs D
sNogo-B-AAV, p=0.04). Similarly, diabetes-mediated increase in creat-
inine clearance was corrected by sNogo-B overexpression to control
ND mice levels (p<0.006). Preliminary blood pressure determinations
showed a similar systolic and diastolic pressure in ND GFP and
sNogo-B AAV mice, conversely blood pressure in D animals was
lower in sNogo-B mice when compared to GFP ones (p<0.04); dia-
betes was paralleled by a fall in blood pressure observed only in
sNogo-B AAV mice (p<0.04). Diabetes-mediated increase in
mesangial expansion was also ameliorated by sNogo-B overexpression
(p<0.05). sNogo-B overexpression prevented the diabetes-mediated
full-length Nogo-B downregulation (p=0.02), and blunted diabetes-
mediated Akt-Serine phosphorylation (p=0.01). Total Akt protein
levels were downregulated in diabetes (p<0.01), but not affected by
sNogo-B overexpression.
Conclusion: Overexpression of sNogo-B ameliorates DG possibly via ame-
lioration of the diabetes-mediated glomerular haemodynamic perturbations.
sNogo-B could represent a potential novel future treatment for DG.
Supported by: BHF, ERA-EDTA fellowship to MFR, DRWF
Disclosure: I.P. Hernandez-Diaz: None.

62
Glyoxalase-1-deficient mice show only mildly enhanced deficits in
methylglyoxal detoxification under control or streptozotocin-treated
conditions
D. Schumacher1, X. Tolksdorf1, C.Matka1, J. Morgenstern2, T. Fleming2, P.P.
Nawroth2, M. Freichel1;

1Institute of Pharmacology, University of Heidelberg, 2Department of
Medicine I and Clinical Chemistry, University Hospital Heidelberg,
Heidelberg, Germany.

Background and aims: The pathogenesis of diabetic long-term compli-
cations involves the accumulation of reactive metabolites, such as the
dicarbonyl methylglyoxal (MG). The rate-limiting enzyme for MG
detoxification is glyoxalase1 (Glo1) and it has been shown that
Glo1 knockdown mice, generated by injecting shRNA-expressing
lentiviral particles in mouse zygotes, exhibit signs of diabetic ne-
phropathy comparable to streptozotocin (STZ)-diabetic wildtype
(WT) mice, supporting the hypothesis of MG accumulation as a lead-
ing cause of diabetic late complications, in particular nephropathy. In
this study, MG metabolism in the kidneys of mice homozygous for a
Glo1 null allele were analyzed and the consequences of a complete
Glo1 inactivation under STZ-evoked hyperglycemia was studied.
Materials and methods: Glo1-deficient mice were generated using CRISPR/
Cas9-mediated genome editing by injecting mRNA encoding Cas9 and a
sgRNA targeting exon 1 of the mouse Glo1 gene in C57Bl6/N mouse zygotes.
Adult male Glo1-deficient and WT controls (n=12) were injected i.p. with
either citrate or streptozotocin (60mg/kg) for five consecutive days.
Following the establishment of robust hyperglycemia, the mice were main-
tained in the diabetic condition for four months. Glomerular filtration rate
(GFR) was assessed using FITC-labeled sinistrin as a surrogate parameter
for diabetic nephropathy, and MG and MG-H1 was determined by LC-MS/
MS.
Results: 17 out of 19 (90%) founder mice showed successful genome
editing. Mice with an allele exhibiting a 8 bp deletion (Δ8) at the 3’
end of exon 1 were mated with C57Bl6/N and intercrossed to obtain
Glo1Δ8/Δ8 homozygous mice. Western Blot and qPCR analysis together
with measurements of Glo1 enzyme activity in several organs verified
the Glo1Δ8/Δ8 allele as a null allele. Glo1Δ8/Δ8 (Glo1-/-) mice appeared
normal and were born according to mendelian ratios. STZ-diabetic
Glo1-/- mice showed little or no change in either insulin or glucose
tolerance and glucose tolerance tests compared to STZ-diabetic WT
mice. No differences in hyperfiltration were observed in GFR measure-
ments between the WT and Glo1-/- STZ-diabetic mice. Plasma MG
levels were found to be elevated in the STZ-diabetic mice, however
no differences were observed between the different genotypes. No dif-
ferences in the levels of MG-derived hydroimidazolone (MG-H1) were
found in total kidney lysates from the mice. The activity of AKR was
found to be increased ca.2-fold in the kidney of Glo1-/- mice as com-
pared to WT (p0.001), although this cannot be explained by a corre-
sponding increase in the expression of AKR (AKR1b3, AKR1a1).
Conclusion: In contrast to shRNA-mediated Glo1 knockdown mice,
Glo1Δ8/Δ8 KO mice show no elevation of MG-H1 content in kidneys
neither in the citrate nor the STZ group. Also hyperglycemia-evoked
hyperfiltration was unaltered in Glo1-deficient mice. MG detoxifica-
tion in the kidney might occur by an increase in AKR activity upon
increased MG load, as have been reported in Glo1-deficient Schwann
cells.
Supported by: SFB1118
Disclosure: D. Schumacher: None.
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Adipocyte Fatty Acid Binding Protein (A-FABP) is a pathological medi-
ator of obesity-related renal dysfunction
R.L.C. Hoo1,2, Y. Pan1,2, L. Shu1,2, K.S.L. Lam1,2, A. Xu1,2;
1Department of Medicine, The University of Hong Kong, 2State Key
Laboratory of Pharmaceutical Biotechnology, Hong Kong, Hong Kong.

Background and aims: Chronic kidney disease (CKD) is an emerging global
public health problem which is characterized by irreversible deterioration of
kidney function and can gradually progress to end-stage renal disease (ESRD).
Obesity is the major risk factor of type 2 diabetes, hypertension and cardio-
vascular disease which are shown to promote CKD. Obesity is also an inde-
pendent risk factor for the development and progression of this disease.
Adipocyte fatty acid binding protein (A-FABP) is an adipokine expressed in
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adipocytes, macrophages and endothelial cells. Its circulating level is increased
in obese patients and is closely associated with various obesity-related cardio-
metabolic diseases. Emerging clinical evidences suggest that A-FABP is im-
plicated in renal dysfunction. Our clinical findings also showed that circulating
levels of A-FABP are independently associated with nephropathy staging and
macrovascular complications of type 2 diabetic patients. However, the under-
lying mechanism whereby A-FABP mediates renal dysfunction is so far not
explored. Here we investigated the pathological role of A-FABP in the devel-
opment of renal dysfunction associating with obesity.
Materials and methods: A-FABP knockout (KO) mice and their
wildtype (WT) littermates were fed with either standard chow (STC)
or high fat high cholesterol (HFHC) diet for 20 weeks. Another batch
of WT mice was fed with HFHC diet in the presence of pharmaco-
logical inhibitor of A-FABP, BMS309403 (BMS). Various serum and
urine biochemical parameters, morphological change and lipid accu-
mulation in kidney were determined.
Results:HFHC-diet feeding increased the circulating and renal expression
of A-FABP in WT mice. Pharmacological inhibition of A-FABP by treat-
ment with BMS not only significantly attenuated HFHC diet-induced
hyperglycemia and hyperinsulinemia but also alleviated renomegaly in
WT mice which was accompanied by reduced glomerulus volume, gly-
cogen deposition and fibrotic area. Treatment of BMS markedly reduced
diet-induced urinary albumin level comparing to respective controls.
HFHC diet-induced renal lipid accumulation was remarkably attenuated
in A-FABP KO mice as indicated by reduced oil droplets and diminished
renal triglyceride levels when compared to respective WT controls. A-
FABP deficiency also protects against the development of diet-induced
hypertension in mice. The expression of A-FABP was significantly in-
creased in the renal sections of HFHC diet-induced WT mice comparing
with that of the STC-fed mice and was co-localized with endothelial cell
marker CD31. In addition, treatment of palmitate significantly induced
the expression of A-FABP in the human umbilical vein endothelial cells
(HUVECs) compared to the vehicle-treated control.
Conclusion: Genetically ablation and pharmacological inhibition of A-FABP
protect mice against HFHC-diet induced nephropathy. A-FABP as a lipid
chaperone, may be a pathological mediator of obesity-related renal dysfunc-
tion at least partially through enhancing lipid transportation into the renal
tissues.
Supported by: Health and Medical Research Fund (03143846)
Disclosure: R.L.C. Hoo: None.
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Adult stem/progenitor cells as a personalised treatment for peripheral
vascular disease
M.J. Niven1, G. Sivak2,3, E. Kafri1, M. Moshe4, O. Galili5, M. Frogel6,7, M.
Belkin4,8, Y. Porat4;
1Bildirici Diabetes Center, Sanz Medical Center, Netanya, 2Vascular Surgery,
Sanz Medical Center, Netanya, 3Vascular Surgery, Rabin Medical Center,
Petach Tikva, 4BiGenCell Ltd, Netanya, 5Bildirici Diabetes Center, Hadera,
Israel, 6Bildirici Diabetes Center, Brooklyn, USA, 7BioGenCell Ltd, Netanya,
8Tel Aviv University, Tel Aviv, Israel.

Background and aims: Peripheral vascular disease in people with diabetes
affects principally medium and small caliber vessels which are less amenable
to surgical treatment Stem/progenitor cell (SPCs) treatments with bone-
marrow-derived cells show promising outcomes in treating vascular diseases,
albeit not without adverse events related to cell mobilization and collection.
BGC101 is a preparation of enriched endothelial progenitor cells (EnEPCs)
generated from peripheral blood using a novel one day technology employing
dendritic cells (DCs) to specifically direct potentially therapeutic
stem/progenitor cell (SPC) activity in-vitro. Previous animal studies have
shown promising results in reversing induced limb ischemia. We describe a
"first in man" pilot study of BGC101 for treating patients with severe periph-
eral vascular disease with no surgical option available.
Materials and methods:We performed a pilot open-label study of treatment
with BGC101 in 5 patients, 3 with diabetes, with critical limb ischemia (CLI)
characterized by rest pain and/or ulceration, and with no surgical option for
revascularization. The primary end-point was assessment of safety, with

efficacy as a secondary end-point. BGC101 was prepared from 250ml of
peripheral blood. Co-culture of activated DCs for 12-18 hours with SPCs from
the same patient sample generated 83.7±7.4×10^6 BGC101 cells with 97%
viability, comprising 52.4±2.5% EPCs. Treatment consisted of a single treat-
ment session with 30 intramuscular injections of BGC101 into the gastrocne-
mius muscle of the diseased leg, with acute safety follow-up during the initial
24±6 hours at the hospital and long-term follow-up at 1 week and at 1, 3, and 6
months.
Results: Preliminary safety data of several months follow-up showed
that the therapy was well tolerated. A total of 29 adverse effects
(AEs) reported by the 5 patients were typical to CLI disease and
happened or could have happen regardless of the therapy. Indeed, 18
of them were judged as being unrelated or unlikely related to therapy,
including one episode of hospitalization due to leg infection. Of the
remaining 11 AEs, 8 were defined as possibly related, 2 probably
related and 1 related. One of these, moderate necrosis of toes, recov-
ered spontaneously without any further treatment. Preliminary efficacy
results showed leg and toe salvage and substantial improvements for
the patients comprising increased blood flow, enhanced wound
healing, reduced pain and recovery of walking ability.
Conclusion: These observations indicate that the cell product BGC101 of
EPC-enriched SPCs, generated by a novel culture process taking less than
one day, shows promising preliminary results in the treatment of CLI and
may also be therapeutic in other vascular conditions.
Clinical Trial Registration Number: NCT02805023
Disclosure:M.J. Niven: None.
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Liraglutide inhibits vascular smooth muscle cell proliferation by
enhancing p-AMPK and cell cycle regulation, and delays atherosclerosis
in APO-E deficient mice
T. Iijima1, T. Jojima1, K. Uchida2, K. Akimoto3, K. Suzuki1, Y. Aso1;
1Endocrinology and Metabolism, Dokkyo Medical University, 2Medical
Science for Nursing (Phamachology), Dokkyo Medical University, 3Division
of Clinical Science, Research Support Center, Dokkyo Medical University,
Tochigi, Japan.

Background and aims: Several studies have demonstrated that both native
glucagon-like peptide-1 (GLP-1) and GLP-1 receptor agonists suppress the
progression of atherosclerosis in animal models. Recently, the liraglutide
Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome
Results (LEADER) trial showed a striking reduction in the relative risk of
cardiovascular (CV) mortality and all cause death among patients with type
2 diabetes and high CV risk on liraglutide therapy. Then, we investigated
whether liraglutide, a GLP-1 analogue, could prevent the development of
atherosclerosis in apolipoprotein E knockout mice (ApoE-/-) on a high-fat diet.
We also examined the influence of liraglutide on angiotensin II-induced pro-
liferation of rat vascular smooth muscle cells (VSMCs) via enhancement of
AMP-activated protein kinase (AMPK) signaling and regulation of cell cycle
progression.
Materials andmethods:ApoE-/- KOmice aged 5weeks and control C57/BL6
mice of the same age were used in this study. We divided total 23 mice into 4
groups ; control, vehicle, liraglutie150ug/day, and liraglutide400ug/day.
Control mice were fed with normal chow. ApoE-/- KO mice were fed with
high-fat diet for 4 weeks. These isolated aorta and aorta-ring section of each
groups were measured for plaque lesion of oil red staining, hematoxylin and
eosin staining and immunohistochemistry for AMPK phosphorylation. In an
ex-vivo study, we performed the measurement of endothelium-dependent vas-
cular reactivity on each groups. In a vivo study, we used rat vascular smooth
muscle cells(VSMCs). Western blot and flow cytometry were performed by
standard procedure methods. Measurement of cell proliferation was evaluated
by xcelligence systems.
Results: Treatment of Apo-E-/- mice with liraglutide (400 μg/day for 4 weeks)
suppressed atherosclerotic lesions and increased AMPK phosphorylation in
the aortic wall. liraglutide also improved the endothelial function of thoracic
aortas harvested from Apo- E-/- mice in an ex vivo study. Furthermore,
liraglutide increased AMPK phosphorylation in rat VSMCs, while
liraglutide-induced activation of AMPK was abolished by exendin 9-39, a
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GLP-1 antagonist. Moreover, angiotensin (Ang) II-induced proliferation of
VSMCs was suppressed by liraglutide in a dose-dependent manner, and flow
cytometry of Ang II-stimulated VSMCs showed that liraglutide reduced the
percentage of cells in G2/M phase (by arrest in G0/G1 phase).
Conclusion: These findings suggest that liraglutide may inhibit Ang II-
induced VSMC proliferation by activating AMPK signaling and inducing cell
cycle arrest, thus delaying the progression of atherosclerosis independently of
its glucose-lowering effect.
Disclosure: T. Iijima: None.

66
Empagliflozin, an SGLT2 inhibitor, improves survival after myocardial
infarction in diabetic rats by up-regulating anti-oxidative stress proteins
H. Oshima, M.Mizuno, T. Miki, A. Kuno, K. Nakata, Y. Kimura, T. Yano,M.
Tanno, T. Miura;
Department of Cardiovascular, Renal and Metabolic Medicine, Sapporo
Medical University, Sapporo, Japan.

Background and aims: EMPA-REG OUTCOME demonstrated that
empagliflozin, an SGLT2 inhibitor, improves cardiovascular outcomes
in patients with type 2 diabetes mellitus (T2DM), but its mechanism
remains unclear. It has been reported that treatment of T2DM patients
with an SGLT2 inhibitor increased serum β-hydroxybutyrate (βOHB)
concentration by ~2 fold and that the expression of anti-oxidative
stress proteins was increased through inhibition of class I histone
deacetylases in βOHB-treated mice. In the present study, we examined
whether empagliflozin improves survival rate after myocardial infarc-
tion (MI) by suppressing oxidative stress in T2DM rats.
Materials andmethods:Coronary artery ligationwas performed to induceMI in a
rat model of T2DM (25-30-week-old; OLETF) and its control (LETO).. Rats were
fasted for 12 hrs before induction of MI, and survival rate at 48 hrs after MI was
monitored. Empagliflozin (10 mg/kg/day) or a vehicle was administered for 14
days before MI. In separate groups of rats, myocardial tissue in the non-infarcted
region was sampled 12 hrs after MI for biochemical analyses.
Results: Body weight (641±11 vs. 531±7 g), fasting plasma glucose (FPG:
174±10 vs. 122±4 mg/dl) and mean blood pressure (122±2 vs. 111±4 mmHg)
were significantly higher in OLETF than in LETO. Treatment with
empagliflozin reduced FPG (118±8 mg/dl, p<0.05) and increased serum
βOHB (1.15±0.09 vs. 0.60±0.04 mmol/L, p<0.05) in OLETF, but the effects
on body weight and blood pressure were modest. Empagliflozin had no effects
on left ventricular function before MI. As in our previous studies, survival rate
at 48 hrs after MI was lower in OLETF than in LETO (40% vs. 84%, p<0.05)
due to exacerbating heart failure. Empagliflozin treatment significantly im-
proved survival rate to 70% in OLETF, although infarct size was unchanged.
ATP level in the non-infarcted myocardium was lower in OLETF than in
LETO after MI (3571±726 vs. 5692±804 nmol/g, p<0.05) and empagliflozin
increased ATP to a level similar to that in LETO (5790±1238 nmol/g).
Although myocardial βOHB level was significantly higher in empagliflozin-
treated OLETF than in LETO and OLETF (1719±670 vs. 189±33 and 184±31
nmol/g), acetyl-CoA level was not changed by empagliflozin in OLETF.
Protein levels of βOHB dehydrogenase 1 and succinyl-CoA:3-oxoacid-CoA
transferase, key enzymes in ketone oxidation, were also not changed by
empagliflozin in OLETF. On the other hand, levels of anti-oxidative proteins,
including manganese superoxide dismutase, catalase, and Sirt3, were in-
creased by empagliflozin in OLETF. Empagliflozin also increased the acety-
lation level of histone H3, suggesting histone deacetylase inhibition.
Myocardial levels of Akt and S6 phosphorylation, well-known protective sig-
nals, afterMIwere lower in OLETF than in LETO, regardless of empagliflozin
treatment.
Conclusion: Treatment with empagliflozin improved survival after MI in a rat
model of T2DM. Empagliflozin up-regulated anti-oxidative proteins presum-
ably via βOHB-induced inhibition of histone deacetylases and preserved ATP
in the non-infarcted myocardium. These results suggest that restoration of
myocardial energy metabolism by up-regulating anti-oxidant proteins contrib-
utes to the beneficial effect of empagliflozin on post-MI outcomes in T2DM.
Supported by: Grants from Boehringer Ingelheim.
Disclosure: H. Oshima: None.

OP 12 Lipid handling in metabolically
active tissues
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Fatty acid spillover: A signature of a metabolic health?
M.-E. Piche1,2, S.A. Parry1, F. Karpe1, L. Hodson1;
1University of Oxford, Oxford, UK, 2Quebec Heart and Lung Institute,
Quebec, Canada.

Background and aims: Spillover of fatty acids (FAs) into the plasma non-
esterified fatty acids (NEFA) pool, due to an inability of adipose tissue to
accommodate sufficient fat uptake, has been suggested to be a contributing
factor to insulin resistance in obesity. Using specific labelling techniques, we
compared the proportion of spillover-derived NEFA in men andwomen across
a range of adiposity.
Materials and methods: Seventy-one healthy adults (55 men, 16 women)
aged 22-64 years with a BMI 20-35 kg/m2 were studied. Participants were
fed a mixed meal containing [U13C]palmitate to assess the contribution of
dietary-derived spillover FAs to the systemic NEFA pool. To investigate adi-
pose tissue specific spillover, arterio-venous difference and stable-isotope
methodologies were used in a sub-study (6 men, 6 women). Dietary FA oxi-
dation was assessed by appearance of 13C into breath CO2 as markers of
whole-body FA oxidation.
Results: Dietary FA spillover was higher in individuals with a low
BMI (<25kg/m2, n=18) than in individuals with a high BMI (≥25kg/
m2, n=53, AUC 22.2±1.6% vs. 18.6±0.7%, p=0.02). Women had sig-
nificantly higher dietary FA spillover than men when matching for
BMI (AUC 21.9±1.1% vs. 15.0±1.6%, p=0.001). Assessing spillover
across subcutaneous abdominal adipose tissue showed significantly
higher proportions in women than in men (28.5±6.1% vs. 9.9±1.3%,
p=0.01). The appearance of 13CO2 in breath was also greater in wom-
en compared with men (p=0.0004).
Conclusion: Our data show that there is a considerable degree of
dietary FA spillover into the systemic NEFA pool. This process is
greater and more dynamic in lean individuals and in women.
Contrary to general perception, dietary spillover of FA into the sys-
temic circulation is a physiologically normal feature most easily ob-
served in people with a high plasma triglyceride clearance capacity
and not a pathway providing excess NEFA in people with obesity or
insulin resistance.
Supported by: Bristish Heart Foundation
Disclosure:M. Piche: None.

68
Effect of gender and metformin on hepatic fat handling in early type 2
diabetes
A. Al-Mrabeh1, S.V. Zhyzhneuskaya1, C. Peters1, A. Barnes2, K.G.
Hollingsworth1, H. Pilkington3, M. Lean4, R. Taylor1;
1Magnetic Resonance Centre, Newcastle University, 2Human Nutrition
Research Centre, Newcastle University, 3Clinical Ageing Research Unit,
Newcastle University, Newcastle upon Tyne, 4School of Medicine, Dentistry
and Nursing, Glasgow University, Glasgow, UK.

Background and aims: Type 2 diabetes and fatty liver disease are more
common among men than women, and are associated with lower BMI at
diagnosis in men. Liver fat content is now known to be determinant for the
onset of type 2 diabetes. We have evaluated fat content and VLDL1-
triglyceride (VLDL1-TG) production of the liver in early type 2 diabetes at
baseline in a sub-group of the prospective, randomised Diabetes Remission
Clinical Trial (DiRECT).
Materials and methods: 95 participants were initially recruited and complete
data are available on 89 people (51M/38F; 53.1±7.8 years; weight 99.5±16.2
kg; BMI 34.4± 4.2 kg/m2; diabetes duration 2.9±1.7 years). Magnetic reso-
nance using 3 point Dixon, and an enzyme competitive blockingmethodswere
used respectively to quantify liver fat content and VLDL1 production rate
in vivo. Data are presented as mean ±SD.
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Results: Mean liver fat content was elevated at 14.7±9.8%, and VLDL1-TG
production rate and TG pool size were 545±179mg/kg/day, and 2291
±1645mg, respectively. Both VLDL1-TG production rate and pool size were
positively correlated with liver fat content (r=0.43, p<0.0001; r=0.31,
p=0.003). There was a positive relationship between both liver fat and fasting
plasma glucose (r=0.35, p=0.001) and fasting plasma insulin (r=0.52,
p<0.0001). Although fasting liver fat and VLDL1-TG production rate were
similar in males and females (14.2±9.8 vs. 15.2±9.8%, p=0.63; 531±181 vs.
563±177mg/kg/day, p=0.40), men had a TG pool size 59% larger than that of
women (2722±1726 vs. 1712±1346mg, p=0.003). All physical characteristics
of males and females were similar (BMI 33.9±4.1/ 35.1±4.4 kg/m2, age 54.0
±6.7/ 51.8±9.0 years, diabetes duration 2.8±1.5/ 2.9±1.8 years) except for
body weight (men: 105.6±16.7kg, women: 91.2±11.2kg, p<0.0001).
However, the difference in VLDL1-TG pool size remained after normalization
for body weight (men: 25.6±15.6mg/kg, women: 18.7±13.9mg/kg,
p=0.03).Women had lower fasting TG (0.54±04 vs. 0.73±04 mmol/l) and
higher fasting NEFA (0.69±02 vs. 0.56±02 mmol/l) but similar fasting plasma
glucose and insulin levels. At the time of the baseline tests, all remained on
their usual therapy (38.2% diet alone, 32.6% metformin alone, 29.2% com-
bined oral agents). HOMA-S tended to be higher in Metformin group com-
pared with the combined treatment (89.6±52.4% vs. 62.7±33.1%,
p=0.03).There were no differences in liver fat content, metabolic or body
characteristics between the groups other than higher fasting plasma glucose
in the combined treatment group compared with metformin or diet alone (9.8
vs. 8.1 or 7.6 mmol/l, p<0.05). In the metformin group only, liver fat content
positively correlated with VLDL1-TG production rate and TG pool (r=0.61,
p<0.0001 and r=0.56, p=0.002, respectively).
Conclusion: These data demonstrate clear gender differences in the dynamics
of fat handling in type 2 diabetes. The lower TG pool size together with the
raised NEFA and lower plasma TG suggest that adipose tissue clearance of
VLDL1-TG is more rapid in women. Regardless of gender, metformin therapy
aligned VLDL1-TG production with liver fat content.
Clinical Trial Registration Number: ISRCTN03267836
Supported by: Diabetes UK
Disclosure: A. Al-Mrabeh: Grants; Diabetes UK.

69
Bariatric surgery improves brown adipose tissue lipid metabolism in
morbidly obese subjects
P. Dadson1, J.C. Hannukainen2, M. U Din1,2, H.K. Karlsson1, P. Nuutila1,3;
1Turku PET Centre, University of Turku, 2Turku PET Centre, Turku
University Hospital, 3Department of Endocrinology, Turku University
Hospital, Turku, Finland.

Background and aims: Brown adipose tissue (BAT) plays a role in human
energy balance and insulin sensitivity. BAT functional activity is reduced in
obese and insulin resistant subjects. Whether BAT metabolism is stimulated
with weight loss in humans is unclear. We aimed to investigate BAT free fatty
acid uptake and triglyceride content in morbidly obese subjects before and
after bariatric surgery.
Materials and methods: We studied 23 morbidly obese women (BMI 41.1
±4.2 kg/m2) using [18F]-FTHA-PET/CT imaging after overnight fast before
and 6 months after bariatric surgery. 15 age- and sex-matched controls (BMI
22.6±2.8 kg/m2) were studied once. Fractional uptake rate (FUR) and free fatty
acid uptake (FAU) were measured from PET/CT images in the supraclavicular
fat depots which is typical location for human BAT. Adipose tissue
radiodensity [a marker for intracellular triglyceride content] of supraclavicular
fat depots was obtained by voxel-based thresholding using CT images (values
from -250 HU to -50HU).Whole body fat oxidation rate (FOX) wasmeasured
using indirect calorimetry and insulin sensitivity was assessed as the insulin
sensitivity index (ISI).
Results: Before surgery, FUR (0.0055±0.0034 vs. 0.0016±0.0018
1/min, p=0.001) and FAU (0.39±0.27 vs. 0.57±0.50 μmol/100g/min,
p=0.01) were lower in obese compared to lean controls. Adipose tis-
sue radiodensity was lower (-101.24±10.10 vs. -82.48±5.84 HU,
p<0.001) and FOX was higher (p<0.001) in obese compared to lean
controls. In the whole study group, radiodensity was associated with
FUR (r=0.45, p=0.004), and inversely with FOX (r=-0.60, p<0.001)

and with FFA levels (r=-0.45, p=0.01). After surgery, BMI decreased
by 23% and ISI improved by 79%. FUR and FAU increased (from
0.0055±0.0034 to 0.0074±0.0035, p=0.004, and 0.39±0.27 to 0.56
±0.50, p<0.01, respectively), and radiodensity increased (from -101.2
±10.1 to -86.5± 9.6, p<0.001) to levels similar to controls (p=0.135).
Lipid oxidation tended to decrease after surgery (p=0.068). The incre-
ment in adipose tissue radiodensity correlated with the improvement
in insulin sensitivity (r=0.66, p<0.001) and the decrease in BMI (r=-
0.72, p<0.001).
Conclusion: BAT lipid metabolism is impaired in obesity and associates with
increased adipose triglyceride content. Marked weight loss after bariatric sur-
gery stimulates BAT lipid metabolism and decreases triglyceride content. The
improvement in BAT lipid metabolism interrelates with improvements in BMI
and whole-body insulin sensitivity.
Clinical Trial Registration Number: NCT01373892
Supported by: Academy of Finland
Disclosure: P. Dadson: None.

70
High protein levels of PLIN2 and low levels of ATGL are associated with
insulin resistance and low number of intramyocellular lipid droplets
A. Gemmink, S. Daemen, B. Brouwers, J. Hoeks, E. Kornips, G. Schaart, P.
Schrauwen, M.K.C. Hesselink;
Human Biology and Human Movement Sciences, Maastricht University,
Maastricht, Netherlands.

Background and aims: Although intramyocellular lipid (IMCL), stored
in lipid droplets (LDs) negatively correlates with insulin sensitivity,
highly insulin sensitive athletes also present high levels of IMCL.
Upon matching for IMCL, we observed that in patients with type 2
diabetes (T2DM), lipid was stored in fewer, but larger LDs than in
athletes, suggestive of reduced lipid droplet dynamics (the process of
lipid hydrolysis (re-)esterification). Cell and animal studies suggest
that ATGL and PLIN2 are players in LD dynamics. Therefore, we
examined the hypothesis that LD dynamics in the trained and the
T2DM state involves differential regulation of PLIN2 and ATGL.
Materials and methods: Over a wide range of insulin sensitivity (endurance
trained athletes, lean sedentary, obese subjects, and T2DM patients), we ana-
lyzed muscle biopsies (n=8 per group) for PLIN2 and ATGL protein content
(Western blotting). Correlations were performed for these parameters with
insulin sensitivity (2-step hyperinsulinemic euglycemic clamp) and LD size
and number.
Results: PLIN2 protein content was significantly lower in athletes than T2DM
patients (0.54±0.08 vs. 1.36±0.16 AU, p<0.001) who were matched for total
IMCL content, with LDs being smaller and more numerous in the athletes. For
ATGL it was observed that athletes had higher protein levels than T2DM
patients (1.76±0.25 vs. 0.37±0.13 AU, p<0.001). PLIN2 protein content was
negatively associated with insulin sensitivity and LD number (insulin sensi-
tivity: r=-0.583, p=0.001; LD number: r=-0.498, p=0.016). In contrast, ATGL
protein content was positively associated with insulin sensitivity and LD num-
ber (insulin sensitivity: r=0.610, p<0.001; LD number: r=0.706, p<0.001). No
associations were observed for PLIN2 or ATGL protein content with LD size
(PLIN2: r=0.221, p=0.310; ATGL: r=-0.178, p=0.418).
Conclusion:The high protein levels of PLIN2 and low levels ofATGLmay reflect
compromised LD dynamics in T2DM patients with larger and fewer LDs as a
consequence. Along with the negative association of PLIN2 and positive associa-
tion of ATGL with insulin sensitivity and LD number, these data indicate that the
process of PLIN2- and ATGL mediated LD dynamics (rather than IMCL content
per se) plays a role in modulating muscle insulin sensitivity.
Disclosure: A. Gemmink: None.

71
Specific hepatic sphingolipids relate to insulin resistance and predict both
oxidative stress and inflammation in non-alcoholic fatty liver disease
M. Apostolopoulou1, R. Gordillo2, C. Koliaki1, S. Gancheva1, T. Jelenik1, C.
Herder1, D. Markgraf1, P.E. Scherer2, M. Roden1;
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1German Diabetes Center, Duesseldorf, Germany, 2Touchstone Diabetes
Center, Department of Internal Medicine, The University of Texas
Southwestern Medical Center, Dallas, USA.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is asso-
ciated with obesity and type 2 diabetes. Several lipid metabolites in liver and
plasma are related to hepatic steatosis and hepatic insulin resistance in animal
models, but their role for human insulin resistance and NAFLD remains
unclear.
Materials and methods: To examine the relationship between total and
specific sphingolipids with insulin sensitivity and NAFLD progression,
we examined 14 obese patients with or without NAFLD and 7 healthy
lean individuals (CON), who underwent liver biopsies during bariatric
su rge ry o r e l e c t i ve abdomina l su rge ry. Be fo r e su rge ry,
hyperinsulinemic-euglycemic clamps with D-[6,6-2H2] glucose were
performed to measure hepatic and peripheral insulin sensitivity.
Hepatic oxidative capacity, H2O2 and lipid peroxidation were mea-
sured to assess mitochondrial function and oxidative stress.
Results: Total liver ceramides were 8% and 19% higher in NAFLD+ com-
pared to NAFLD- and CON. Hepatic dihydroceramides, sphingosine and
sphinganine were exclusively increased by 12%, 25% and 40% respectively
in NAFLD+. Serum ceramide species 14:0, 16:0 and 20:0, total
dihydroceramides, dihydroceramide 16:0, 20:0 and 22:0 correlated negatively
with peripheral insulin sensitivity (all r>0.55, p<0.05). Hepatic maximal res-
piration correlated positively to total and certain serum dihydroceramides, liver
lactosylceramide 16:0 and sphingomyeline 18:0 (all r>0.50, p<0.05). Liver
H2O2 (ceramide 16:0, certain hexosyl- and lactosylceramides), lipid peroxides
(dihydroceramide 24:1, total ceramides, ceramide 24:1) and pJNK (total
dihydroceramides, ceramide 22:0, lactosyl- and hexosylceramides) correlated
all positively with the respective hepatic sphingolipids (r>0.47, p<0.05).
Ceramide subsets (total dihydroceramides and specific species) as well as
certain sphingomyelins in serum reflected the respective species in the liver,
which could be helpful for the future use of certain serum sphingolipids as
biomarkers for the detection and progression of NAFLD.
Conclusion: In conclusion, specific sphingolipids are increased in obese peo-
ple with NAFLD and correlate with higher oxidative capacity and oxidative
stress in liver, thus indicating a possible role of sphingolipids in the NAFLD
progression.
Clinical Trial Registration Number: NCT01477957
Disclosure:M. Apostolopoulou: None.

72
Tankyrase inhibition ameliorates lipid disorder in diabetic db/db mice
H. Wang1, S. Kuusela1, U.A. Ramadan1, J. Waaler2, V. Dumont1, A.-M.
Linden1, N.-W. Chi3, S. Krauss2, S. Lehtonen1;
1University of Helsinki, Helsinki, Finland, 2Oslo University Hospital, Oslo,
Norway, 3Endocrine Service, San Diego, USA.

Background and aims: Tankyrases (TNKSs) catalyze a post-translational
modification of proteins by transferring ADP-ribose moiety of NAD+ to target
proteins. TNKSs are associated with metabolic disorders, but the underlying
mechanism remains largely unclear. We aimed to dissect the molecular mech-
anism by which TNKSs regulate energy metabolism in obese and diabetic db/
db mice.
Materials and methods: Male C57BLKS/J db/db and db/+ mice served as a
diabetes model and its control, respectively. TNKS inhibition was conducted
in both db/db and db/+ mice in two parallel groups: regular chow vs chow
spiked with G007-LK, a specific TNKS inhibitor, for 15 weeks. The effects on
lipid metabolism and molecular mechanisms involved were assessed in white
adipose tissue (WAT), muscle and liver.
Results: In diabetic db/db mice, TNKS inhibition with G007-LK reduced
body weight gain by 10-12% and abdominal fat mass by 25%, lowered serum
LDL cholesterol, and decreased hepatic steatosis. In addition, TNKS inhibition
led to a reduction of the fasting insulin level after 8 weeks of treatment and a
tendency toward improved insulin response (p=0.068). Consistent with a trend
of improved insulin sensitivity, G007-LK treatment induced upregulation of
GLUT4 in muscle. Furthermore, TNKS inhibition restrained lipolysis inWAT,

as demonstrated by downregulation of triglyceride lipase and active (Ser660-
phosphorylated) hormone sensitive lipase. In line with restrained lipolysis, low
serum glycerol and a tendency for NEFA to decrease appeared in G007-LK-
treated mice compared to non-treated controls. Notably, TNKS inhibition aug-
mented NAD+ content and SIRT1 activity manifested as a decline in PGC-1α
acetylation level in WAT. Moreover, the reduction of adiposity was associated
with increased fatty acid oxidation and reduction of cholesterol efflux in mus-
cle, as illustrated by the upregulation of transcriptional coactivator PGC-1α
and genes involved in fatty acid oxidation, and by the downregulation of ATP-
binding cassette transporter A1, a major transporter mediating the efflux of
cholesterol and phospholipids. Notably, TNKS inhibition attenuated
PARylation of PGC-1α in muscle of db/db mice, likely contributing to
PGC-1α stability.
Conclusion: Our findings demonstrate that pharmacological inhibition of
TNKSs ameliorates lipid disorder observed in obesity and diabetes via distinct
mechanisms in a tissue-specific manner. In addition to supporting SIRT1-
dependent effects of TNKS inhibition on metabolism in WAT, our data also
provide a novel mechanism whereby TNKS-mediated PARylation directly
regulates PGC-1α in muscle. The effects of G007-LK in db/db mice do not
occur in nondiabetic db/+ mice. These findings highlight inhibition of TNKSs
as a potential pharmacotherapy for obesity and type 2 diabetes mellitus.
Supported by: ERC, Academy of Finland, Sigrid Juselius Foundation
Disclosure: H. Wang: None.
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What determines treatment satisfaction of type 2 diabetes patients on
insulin therapy? An observational study in eight European countries
A. Boels1, R.C. Vos1, T.G.T. Hermans2, N.P.A. Zuithoff1, N. Müller3, K.
Khunti4, G.E.H. Rutten1, GUIDANCE study group;
1University Medical Center Utrecht, Julius Center, 2Utrecht University,
Utrecht, Netherlands, 3University Medical Center Jena, Department of
Internal Medicine III, Jena, Germany, 4Diabetes Research Centre, University
of Leicester, Leicester, UK.

Background and aims: Type 2 diabetes (T2DM) patients on insulin therapy
are less satisfied with their diabetes treatment than those on oral
hypoglycaemic therapies or lifestyle advice only. Determinants of treatment
satisfaction in T2DM patients on insulin therapy are not clearly known. The
aim of this study was to determine the association of treatment satisfaction
with demographic and clinical characteristics of insulin treated T2DM
patients.
Materials and methods: For this study we used data from the GUIDANCE
study, a cross-sectional study among 7597 T2DM patients from Belgium,
France, Germany, Ireland, Italy, Sweden, the Netherlands and the United
Kingdom. The majority of patients were recruited from primary care.
Treatment satisfaction was assessed with the Diabetes Treatment Satisfaction
Questionnaire (DTSQ, score 0-36; higher scores reflecting higher satisfaction).
Missing data were handled with multiple imputation. To account for the hier-
archical three level structure (i.e. countries-physicians-patients), we used a
linear mixed model with random intercepts for country and physician to de-
termine which patient characteristics and laboratory values were independent-
ly associated with treatment satisfaction.
Results: In total 1984 T2DM patients on insulin therapy were analysed; the
number of included patients per country ranged from 166 (the Netherlands) to
384 (Italy). The mean DTSQ score was 28.50 ±7.52 and ranged from 25.93
±6.57 (France) to 30.11 ±5.09 (the Netherlands). Higher DTSQ scores were
associatedwith having received diabetes education (β 1.64 for having received
diabetes education, versus not having received diabetes education, 95% CI
0.95-2.32), presence of macrovascular complications (β 0.76 for presence
versus absence, 95% CI 0.21-1.31) and better health status (β 0.08 for every
one unit increase on a 0-100 scale, 95% CI 0.07-0.10). Lower DTSQ scores
were associated with more frequently perceived hyperglycaemia (β -0.32 for
every one unit increase on a seven-point Likert scale, 95% CI -0.50 - -0.13),
and higher HbA1c (β -0.52 for every percentage increase, 95% CI -0.75 - -
0.29). No association was found between treatment satisfaction and insulin
regimen, nor insulin injection frequency.
Conclusion: These findings underline the importance of diabetes education in
insulin-treated T2DM patients. Moreover, health care providers should be
attentive to patients with a lower health status, frequently perceived
hyperglycaemia and higher HbA1c levels, to discuss and improve their diabe-
tes treatment satisfaction. Patients with macrovascular complications were
more satisfied with their treatment; this may be because patients with incident
diabetes-related comorbidity are more intensively treated. The lack of an as-
sociation between treatment satisfaction, and insulin regimen or insulin injec-
tion frequency is favourable.
Disclosure: A. Boels: None.
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Efficacy and safety of oral basal insulin: eight-week feasibility study in
people with type 2 diabetes
L. Plum-Mörschel1, T. Heise2, E. Zijlstra2, K. Lyby3, K. Wassermann3, L.
Brønsted3, I.B. Halberg3;
1Profil, Mainz, Germany, 2Profil, Neuss, Germany, 3Novo Nordisk A/S,
Søborg, Denmark.

Background and aims: Oral insulin 338 formulated into a GIPET® I
tablet (OI338GT) is a basal, acylated insulin analog with a half-life of

~70 hours. We investigated efficacy and safety of OI338GT in com-
parison to subcutaneous insulin glargine U100 (IGlar) in 50 insulin
naïve T2DM subjects (mean±SD age 61±7 years, BMI 30.5±3.7 kg/
m²) insufficiently controlled (HbA1c 7-10%) on metformin alone or in
combination with other oral agents.
Materials and methods: Patients were randomized 1:1 to OI338GT or IGlar
once daily for 8 weeks in a double-blind, double-dummy fashion as add-on to
existing metformin with or without DPP-4 inhibitor. Insulin doses were
uptitrated weekly on an individualized basis aided by a pre-specified algorithm
aiming at achieving fasting plasma glucose (FPG) in the target range of 80-126
mg/dL.
Results: Both treatments substantially improved glycemic control as
indicated by FPG (primary endpoint), HbA1c and fructosamine with
no significant differences between treatments at 8 weeks (table). C-
peptide was comparable at end of treatment. The incidence of
treatment-emergent hypoglycemia was low (OI338GT: 7 events in 6
subjects, IGlar: 11 events in 6 subjects). No severe hypoglycemia
occurred. The rate of adverse events was similar.
Conclusion: In conclusion, this study demonstrated for the first time that an
oral basal insulin safely improves glycemic control to a similar extent as does
IGlar.

Clinical Trial Registration Number: NCT02470039
Disclosure: L. Plum-Mörschel: None.
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Association of fasting C-peptide levels with glycaemic efficacy and risk of
hypoglycaemia in people with type 2 diabetes commencing insulin
glargine 100 U/ml
D.R. Owens1, W. Landgraf2, M. Zhang3, L. Traylor3, B.M. Frier4, G.B. Bolli5,
P.D. Home6;
1Institute of Life Sciences, Swansea University, Swansea, UK, 2Sanofi
Germany, Frankfurt, Germany, 3Sanofi US, Bridgewater, USA, 4The
Queen’s Medical Research Institute, University of Edinburgh, Edinburgh,
UK, 5University of Perugia School of Medicine, Perugia, Italy, 6Newcastle
University, Newcastle upon Tyne, UK.

Background and aims: To investigate the prognostic value of fasting C-
peptide levels for efficacy and safety outcomes when starting insulin glargine
100 U/ml (Gla-100) at bedtime in combination with oral agents.
Materials andmethods: Standardized patient-level data were pooled from 16
randomized controlled trials (≥ 24 weeks duration). Outcomes were assessed
descriptively up to week 24 stratified according to fasting C-peptide (≤ 0.40, >
0.40-1.20, > 1.20-2.00, >2.00 nmol/l) at start of Gla-100 (baseline).
Results: Overall, 2,165 participants (54% male) were included. Mean ±
SD age by baseline C-peptide level (≤ 0.40, > 0.40-1.20, > 1.20-2.00,
>2.00 nmol/l) were 58 ± 11, 58 ± 10, 59 ± 9, and 59 ± 10 years. Increasing
baseline fasting C-peptide levels were associated with a shorter duration
of diabetes (10.4 ± 7.0 vs 10.0 ± 6.6 vs 8.5 ± 5.6 vs 7.6 ± 5.5 years),
higher BMI (25.7 ± 3.6 vs 29.5 ± 4.8 vs 31.9 ± 5.2 vs 32.2 ± 5.3 kg/m2),
lower baseline fasting plasma glucose (11.5 ± 3.3 vs 10.9 ± 3.0 vs 10.8 ±
2.8 vs 10.3 ± 2.7 mmol/l), and slightly lower baseline HbA1c (9.0 ± 1.1 vs
8.8 ± 1.0 vs 8.7 ± 1.0 vs 8.8 ± 1.0 %). Week 24 outcomes for HbA1c, Gla-
100 dose and hypoglycaemia are shown in the Table. From a slightly
higher HbA1c level, with smallest titrated and final Gla-100 doses, those
in the lowest C-peptide group had a lesser HbA1c reduction (-1.34 vs
-1.40 to 1.54%), thus being less likely to achieve the target HbA1c of
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<7.0% (26%, 43%, 42%, and 44% in the lowest to highest C-peptide
groups, respectively). Lower FPG levels were achieved in the lower C-
peptide groups (6.3 ± 2.2 vs 6.5 ± 2.1 vs 6.7 ± 2.1 vs 7.0 ± 2.2 mmol/l).
Final Gla-100 insulin dose was least in the lowest C-peptide group (0.34
U/kg), 0.42 U/kg in the >0.40−1.20 C-peptide group, and highest in the
upper two C-peptide groups at 0.51, 0.50 U/kg, respectively. For all def-
initions and time periods of hypoglycaemia, incidence and event rates
were higher with lower C-peptide levels (Table). The percentage of par-
ticipants achieving HbA1c <7.0% without hypoglycaemia (confirmed
plasma glucose < 3.9 mmol/l) was 9%, 18%, 20%, and 25% in the lowest
to highest C-peptide groups, respectively. Body weight change was great-
er with lower C-peptide levels (3.3 ± 3.7 vs 2.3 ± 3.5 vs 2.0 ± 4.0 vs 1.7 ±
3.2 kg).
Conclusion: This pooled analysis in people with T2D suggests that
fasting C-peptide levels may help predict hypoglycaemia, insulin dose,
and blood glucose control achieved when commencing Gla-100
therapy.

Supported by: Sanofi
Disclosure: D.R. Owens: Employment/Consultancy; Boehringer Ingelheim,
Roche Diagnostics, Eli Lilly, Sanofi and Takeda. Lecture/other fees;
Boehringer Ingelheim, Roche Diagnostics, Eli Lilly, Sanofi and Takeda.
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Contributions of fasting and postprandial hyperglycaemia in type 2
diabetes
Y. Reznik1, A. Habteab2, J. Castaneda2, J. Shin3, M. Joubert1;
1Diabetes and Endocrinology, Caen University Hospital, CAEN, France,
2Medtronic Bakken Research Center, Maastricht, Netherlands, 3Medtronic
Diabetes, Northridge, USA.

Background and aims: The Relative contribution of basal and postpran-
dial hyperglycemia (HG) was previously documented in type 2 diabe-
tes subjects treated by oral anti-hyperglycemic agents or basal insulin
but not in subjects with an intensified insulin regimen with multiple
daily injections (MDI). Our aim was to measure basal and postpran-
dial HG in type 2 diabetes subjects on MDI before randomization in
the OPT2MISE study. We also analyzed the predictive value of these
variables of the metabolic response to continuous subcutaneous insulin
infusion (CSII).
Materials and methods:We performed an analysis of CGM recordings after
8-week run-in period in 259 MDI patients. HG Area under curve (AUC) was
calculated in the basal (AUC-B), nocturnal (AUC-N) and postprandial (AUC-
PP) periods according baseline HbA1c level (Gr1 :<8, Gr2 :8-8.5, Gr3 :8.5-9,
Gr4 :9-9.5, Gr5 :>9.5%). AUC changes were analyzed in 131 subjects
switched from MDI to CSII. Non parametric tests were used for comparisons
between groups.
Results: AUC-B was 29% to 79% higher in Gr5 vs Gr4 to Gr1 (p=0.002).
AUC-Nwas 18% to 96% higher in Gr5 vs Gr4 to Gr1 (p=0.0001). Conversely,
AUC-PP did not differ between groups HbA1c≥9.5% vs <9.5% (p=0.75).
Accordingly, HbA1c correlated with AUC-N (R=0.32, p=0.0001) and AUC-
B (R=0.183, p=0.003) but not with AUC-PP. After switch from MDI to CSII,
both AUC-B and AUC-N decreased significantly (-15% and -19%) while
AUC-PP tended to increase by 8% (p=0.087). When comparing responders
to non responders to CSII, the latter had higher AUC-B, AUC-N and AUC-PP,
but differences did not reach significance.

Conclusion: Fasting and nocturnal HG are the major determinants of
HG in type 2 diabetes with MDI failure. Both significantly correlated
with baseline HbA1c level. In contrast, postprandial HG accounts for
20-30% overall hyperglycemia only, whatever the HbA1c level. Pump
therapy reduces mainly the fasting component of overall hyperglyce-
mic exposure across a large range of A1c levels above 8%.
Clinical Trial Registration Number: NCT01182493
Disclosure: Y. Reznik: Honorarium; Medtronic, Novo Nordisk, Eli Lilly,
Sanofi.
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Real-world titration of insulin glargine in type 2 diabetes patients poorly
controlled on oral antidiabetic drugs: an analysis in 2308 patients in
primary care in Germany
J. Seufert1, H. Anderten2, A. Borck3, A. Fritsche4, K. Pegelow3, S. Pscherer5,
M. Pfohl6;
1Division of Endocrinology and Diabetology, Department of Internal
Medicine II, University Hospital of Freiburg, Medical Faculty,
University of Freiburg, Freiburg, 2Gemeinschaftspraxis Anderten-Krok
& Partner, Hildesheim, 3Sanofi Aventis Deutschland GmbH, Berlin,
4Medizinische Klinik IV, Universität Tübingen, Tübingen, 5Klinik für
Innere Medizin I, Sophien- und Hufeland-Klinikum gGmbH, Weimar,
6Medizinische Klinik I, Evangelisches Krankenhaus Bethesda,
Duisburg, Germany.

Background and aims: Addition of insulin glargine 100 U/mL (Gla-
100) improves glycemic control in patients (pts) not controlled on oral
antidiabetic drugs (OADs). While a number of titration schemes for
basal insulin exist, actual titration behavior in daily clinical practice
remains unclear.
Materials and methods: TOP-1 is a prospective, observational study in
T2DM patients attending primary care offices in Germany. Patients with an
HbA1c of 7.5-10% despite being treated by ≥1 OAD (with/without a non-Gla-
100 basal insulin) and a physician decision to start Gla-100 therapy were
included. The primary endpoint (PE) was achievement of FBG ≤110 mg/dL
or individual HbA1c target at 12 months.
Results: In the analysis (n = 2308), patients were grouped by the mag-
nitude of insulin titration during the first month (no titration [+0 U:
39.2%], +1-4 U [31.0%], +5-8 U [17.7%], or +>8 U [12.1%]). At base-
line, +>8 U patients were younger (64 vs. 66 years), more often female
(58% vs. 50%), and had a higher mean BMI (33 vs. 31 kg/m2), FBG
(201 vs. 179 mg/dl) and HbA1c (8.8% vs. 8.4%) as compared to the +0
U group (all p<0.05). At 12 months, the PE was met by a comparable
proportion of patients in each group (65.0%, 68.4%, 66.7%, and 62.9%
for +0 U, +1-4 U, +5-8 U and +>8 U, respectively [p = NS]). As
expected mean reductions in HbA1c and FBG were greater for +>8 U
than +0 U pts (-1.6% vs. -1.2% and -75.1 vs. - 51.2 mg/dl, respectively,
all p<0.05). Furthermore, compared to the +0 U group, the proportion of
pts who achieved FBG ≤110 mg/dL and their HbA1c target at 12 months
was higher in the +5-8 U (27.2% vs. 20.1%; p=0.03) and +>8 U groups
(26.2% vs. 20.1%; p=0.02). Confirmed, symptomatic hypoglycemia was
documented in 1.5%, 2.4%, 1.2%, and 2.2% of pts in ascending order of
titration with no difference between groups.
Conclusion: The majority of patients were not titrated or were titrated
slowly in a real word primary care setting. More aggressive titration
had only minor effects on the improvement of glycemic control at 12
months.
Supported by: Sanofi-Aventis Deutschland GmbH, Germany.
Disclosure: J. Seufert: Honorarium; Sanofi.
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Glycaemic variability and risk for hypoglycaemia on insulin
glargine 300 U/ml versus insulin glargine 100 U/ml in people with
type 2 diabetes
B. Kovatchev1, Z. Meng2, M. Breton1, B. Leroy3, A. Cali3, R. Perfetti2;
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1Center for Diabetes Technology, University of Virginia, Charlottesville,
2Sanofi, Bridgewater, USA, 3Sanofi, Paris, France.

Background and aims: It has been observed that the new insulin glargine 300
U/ml (Gla-300) has a smoother 24-hour pharmacokinetic (PK) and pharma-
codynamics (PD) profile when compared to insulin glargine 100 U/ml (Gla-
100). Here we assess whether these PK/PD differences translate into differ-
ences between the daily profiles of glycaemic variability (GV) and risk for
hypoglycaemia on Gla-300 vs. Gla-100.
Materials and methods: Edition 2 and Edition 3 are 12-month multicentre
trials comparing Gla-300 with Gla-100, both administered in the evening in type
2 diabetes. These trials collected self-monitoring (SMBG) daily profiles and
records of documented symptomatic hypoglycaemia (DSH) confirmed by
SMBG below 3mmol/l fromN=796 insulin users (Edition 2) and N=839 insulin
naive patients (Edition 3). The data included 39,388 SMBG readings and 693
DSH episodes (Edition 2), and 41,548 SMBG readings and 235 DSH episodes
(Edition 3). GV metrics were computed from SMBG data, including the Low
Blood Glucose Index (LBGI) - a GV measure of the risk for hypoglycaemia.
Results: The LBGI and the Night-time LBGI were lower on Gla-300 com-
pared to Gla-100 (P-values <0.001 for both indexes in Edition 2 and P-values
=0.09 and =0.02 in Edition 3). These differences were evident throughout the
study, and more apparent during the titration phase (mean LBGI Gla-300 vs
Gla-100 = 0.333 vs 0.507 in titration and 0.410 vs 0.498 in maintenance in
Edition 2; 0.241 vs 0.300 in titration and 0.376 vs 0.410 in maintenance in
Edition 3). Figure 1 presents the LBGI daily profiles for Edition 2 (Panel A)
and Edition 3 (Panel B), indicating that the largest differences in the risk for
hypoglycaemia between Gla-300 and Gla-100 occurred in the second half of
the night. Further, among the measures of glucose variability (e.g. SD, CV),
the LBGI was the only metric significantly correlated with DSH: r=0.35,
p<0.001 (Edition 2) and r=0.26, p<0.001 (Edition 3). While Edition 2 and
Edition 3 had different frequencies of hypoglycaemia, the LBGI identified
patients at risk uniformly well across the two studies. Compared to those
who had LBGI≤1.1, subjects who had LBGI>1.1 experienced several-fold
more DSH: 0.63 vs. 3.49 DSH episodes per person, p<0.001 (Edition 2),
and 0.25 vs. 1.06 DSH episodes per person, p<0.01 (Edition 3).
Conclusion: Smoother PK/PD profile on Gla-300 compared to Gla-100 is
associated with reduced daily glycaemic variability and lower risk for
hypoglycaemia, particularly in the second half of the night. Thus, while Gla-
300 andGla-100maintained similar average glycaemia, Gla-300may be better
suited for treatment intensification than Gla-100. This observation was recent-
ly supported by continuous monitoring data in type 1 diabetes. Moreover, type
2 diabetes patients experiencing symptomatic hypoglycaemia when treated
with basal insulin are identifiable from SMBG data using risk analysis of
glycaemic variation.

Clinical Trial Registration Number: NCT01499095 and NCT01676220
Supported by: Sanofi
Disclosure:B.Kovatchev: Employment/Consultancy; Sanofi. Grants; Sanofi.
Honorarium; Dexcom. Non-financial support; Dexcom, Roche Diagnostics,
Tandem Diabetes Care. Stock/Shareholding; TypeZero Technologies.
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Novel metabolic indices and incident type 2 diabetes among women and
men: the Rotterdam study
A. Brahimaj1, F. Rivadeneira2, E.J.G. Sijbrands2, O.H. Franco1, A.
Dehghan3, M. Kavousi1;
1Department of Epidemiology, Erasmus MC, 2Department of Internal
Medicine, Erasmus MC, Rotterdam, Netherlands, 3Department of
Epidemiology and Biostatistics, Imperial College, London, UK.

Background and aims: Body fat distribution, rather than its magnitude, is
increasingly linked to the risk of type 2 diabetes (T2D). Both visceral adipose
tissue (VAT); a hormonally active component of total body fat, and truncal fat
depot; partitioned into android and gynoid area, have been associated with
T2D. While computed tomography (CT) and magnetic resonance imaging
(MRI) are the gold standard measures for quantification of VAT, dual energy
X-ray absorptiometry (DXA) can measure compartment body compositions;
android and gynoid fat. Several easily measured indices, product of combined
anthropometric and blood lipid measures, have recently been suggested as
indicators of insulin resistance or adiposity. In the large population-based
Rotterdam Study, we aimed to investigate the associations of these novel
combined metabolic indices with incident type 2 diabetes among women
and men and compare them with DXA measurements on body fat.
Materials and methods: Novel combined metabolic indices included
visceral adiposity index (VAI), lipid accumulation product (LAP),
and the product of triglycerides and glucose (TyG). We used Cox
proportional hazard models to investigate associations between VAI,
LAP, TyG, the anthropometric [body mass index (BMI) and waist
circumference (WC)] and laboratory components [inverse high-
density lipoprotein cholesterol (HDL) and triglycerides (TG)] included
in their formulas, as well as DXA measurements on body fat (android,
gynoid, android to gynoid ratio, total fat mass) with incident type 2
diabetes among women and men in the Rotterdam Study. Associations
were adjusted for systolic blood pressure, treatment for hypertension,
smoking, prevalent cardiovascular diseases, and serum lipid reducing
agents.
Results:We included 9564 subjects (5576 women and 3988men) free of diabetes
at baseline. During a median follow-up time of 6.5 years, 899 incident T2D cases
(511 women and 388 men) were identified. In the multivariable adjusted models,
VAI (Hazard ratio - HR; 95% confidence interval - CI: 1.49; 1.36, 1.65 in women
and 1.37; 1.22, 1.53 in men), LAP (HR; 95% CI: 1.35; 1.16, 1.56 in women and
1.19; 1.01, 1.42 in men), TyG (HR; 95% CI: 1.73; 1.52, 1.98 in women and 1.43;
1.26, 1.62 in men), BMI (HR; 95% CI: 1.37; 1.26, 1.49 in women and 1.45; 1.28,
1.65 inmen), and inverse HDL (HR; 95%CI: 1.29; 1.14, 1.46 inwomen and 1.32;
1.14, 1.52 inmen) remained associatedwith incident T2D in bothwomen andmen.
WC (HR; 95% CI: 1.24; 1.07, 1.45), TG (HR; 95% CI: 1.24; 1.10, 1.39), gynoid
fat mass percentage (HR; 95% CI: 0.64; 0.45, 0.89), and the ratio of android to
gynoid fat mass percentage (HR; 95% CI: 1.48; 1.14, 1.94) were associated with
incident T2D only in women.
Conclusion:Novel combined metabolic indices including VAI, LAP and TyG
were stronger risk markers for incident type 2 diabetes than the traditional
anthropometric and laboratory measures included in their formulas. These
novel metabolic indices were also comparable to DXA measured body fat
compositions. While the association of the combined indices with incident
T2D was stronger in women, TyG (the product of triglycerides and glucose)
was the best risk marker associated with T2D in both genders.
Disclosure: A. Brahimaj: None.
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Spousal diabetes and obesity as risk factors of incident type 2 diabetes:
analysis from the English Longitudinal Study of Ageing
A. Hulman1,2, J. Nielsen3, D.R. Witte1,2;
1Department of Public Health, Aarhus University, Aarhus C, 2Danish Diabetes
Academy, Odense, 3Section for Global Health, Department of Public Health,
University of Copenhagen, Copenhagen, Denmark.
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Background and aims: Obesity and family history of diabetes are among the
strongest risk factors for type 2 diabetes. Conversely, there is little evidence on
the effect of spousal diabetes and obesity as risk factors for type 2 diabetes.
Therefore, we investigated the association of spousal diabetes and obesity with
incident type 2 diabetes in an elderly population.
Materials and methods:We analysed data from the English Longitudinal
Study of Ageing (ELSA), a representative cohort of the English population
aged >50 years. We included 3151 men and 3050 women in the study. All
participants attended wave 0 of ELSA, serving as baseline. We excluded
participants with known diabetes, no follow-up information and missing
information on variables of interest. Incidence of diabetes was based on the
clinical examinations at waves 2, 4 and 6 (screen-detected: HbA1c >= 6.5%
or fasting plasma glucose >= 7 mmol/L) or on the questionnaires at each
wave (self-reported diagnosis or medication use). We applied Cox propor-
tional hazards model to obtain hazard ratios (HR) having spousal diabetes
status or obesity (BMI and waist circumference) as exposures and diabetes
status of the index individual as outcome. The effects of continuous expo-
sures were modelled using splines to reveal potential non-linearity. Model
1 was adjusted for age, ethnicity and socio-economic status, while Model 2
was further adjusted for the index individual's BMI or waist circumference,
depending on the exposure.
Results: Women were more likely than men to have a spouse with diabetes at
baseline (6.4% vs. 3.3%). Incidence of diabetes was 12.6 and 8.6/1000 person-
years among men and women, respectively. There was a tendency that women
with a husband with diabetes had higher diabetes risk (HR: 1.45 (95% CI:
0.97,2.19), p=0.07), but this was not seen for men with a wife with diabetes.
Non-linear associations between BMI and diabetes risk are shown in the Figure.
The association between waist circumference and diabetes risk exhibited a sim-
ilar pattern. After adjustment for a woman's own obesity level, the initial associ-
ation between the husband's obesity level and the woman's diabetes risk was
attenuated and no longer statistically significant. For men, the respective associ-
ations were somewhat attenuated but remained statistically significant.
Conclusion: This is the first study investigating the sex-specific effect
of spousal diabetes and obesity on diabetes risk. Having an obese
wife increases a man's risk of diabetes over and above the effect of
his own obesity level, while among women, having an obese husband
gives no additional diabetes risk beyond that of her own obesity level.
Our results indicate that on finding obesity in a person, screening of
their spouse for diabetes may be justified.

Supported by: AH and DRWare supported by the Danish Diabetes Academy.

Disclosure: A. Hulman: Grants; Danish Diabetes Academy funded by the
Novo Nordisk Foundation.
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Associations of serum fatty acids with insulin resistance and risk of
prediabetes and type 2 diabetes
T. Voortman, O.H. Franco, Z. Chen;
Epidemiology, Erasmus MC, Rotterdam, Netherlands.

Background and aims: Few studies have examined the associations
between serum fatty acids with insulin resistance and risk of type 2
diabetes (T2D), with conflicting results. Whether and how serum fatty
acids are related to risk of prediabetes is still unknown. Therefore, we
aimed to investigate the associations between serum fatty acids with
insulin resistance and risk of prediabetes and T2D in in a large
population-based cohort study.
Materials and methods: Our current study was embedded within the
Rotterdam Study (RS), a population-based cohort study in the
Ommoord District of Rotterdam, the Netherlands. The study has been
approved by the Medical Ethics Committee of Erasmus University
Medical Center and all participants gave written informed consent.
For the current analyses, we followed 2142 participants aged 65 years
and over since 2002-2004 without diabetes, of whom 1653 were with-
out prediabetes, and 1313 had assessments of glucose and insulin,
from which we calculated the homeostatic model assessment for insu-
lin resistance (HOMA-IR). Serum phospholipid fatty acids were mea-
sured in serum collected from study participants in 2002-2004. Serum
fatty acids were categorized into saturated fatty acids (SFA), monoun-
saturated fatty acids (MUFA), and polyunsaturated fatty acids (PUFA)
and were expressed individual serum fatty acid in percentages of total
serum fatty acids. We used multivariable cox proportional hazard re-
gression models to analyze the associations between serum fatty acids
and risk of prediabetes and T2D. We used multivariable linear mixed
models to analyze the associations between serum fatty acids and
insulin resistance.
Results: Serum SFA, MUFA and PUFA comprised 38% (SD 1.6%),
23% (SD 3.2%) and 38% (SD 3.3%) of the total phospholipid fatty acids
at baseline. During a median follow-up of 8.1 (SD 2.4) years, we doc-
umented 193 cases of T2D; during a median follow-up of 8.0 (SD 2.3)
years, we documented 232 cases with prediabetes. In multivariable
models including age, sex, BMI, physical activity, diet quality score,
smoking, education level, total energy intake and family history of dia-
betes; serum SFA was positively associated with insulin resistance
(β=0.07 in HOMA-IR; 95%CI: 0.04-0.10; per 1 SD difference) and risk
of prediabetes (HR=1.17; 95%CI: 1.02-1.35; per 1 SD difference) and
T2D (HR=1.15; 95%CI: 1.00-1.32; per 1 SD difference). Serum PUFA
was inversely associated with insulin resistance (β=-0.11 in HOMA-IR;
95%CI: -0.14- -0.07; per 1 SD difference) and risk of prediabetes
(HR=0.34; 95%CI 0.16-0.71; per 1 SD difference) and T2D (HR=0.79;
95%CI: 0.64-0.97; per 1SD difference), which was mainly driven by
serum n-6 PUFA. Serum MUFA or n-3 PUFA was not associated with
insulin resistance or risk of prediabetes or T2D.
Conclusion: Our findings suggest that serum SFA is associated with a
higher risk of developing type 2 diabetes; and that PUFAs, particular-
ly n-6 PUFAs, are associated with less insulin resistance and a lower
risk of prediabetes and T2D.
Disclosure: T. Voortman: None.
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Clinical profile of post-load glucose curves and their association with
cardiometabolic risk factors over time
M. Obura1, F. Rutters1, R. Slieker1, T. Hoekstra1, G. Nijpels2, E. Pearson3, P.
Franks4, L. T’Hart5, J. Beulens1, The DIRECT consortium;
1Epidemiology and Biostatistics, VU Medical Center (VUmc), 2General
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Amsterdam, Netherlands, 3Molecular and Clinical Medicine, University
of Dundee, Dundee, UK, 4Clinical Sciences, Genetic and Molecular
Epidemiology Unit, Lund University, Malmö, Sweden, 5Molecular Cell
Biology and Dept. of Molecular Epidemiology, Leiden University
Medical Center, Leiden, Netherlands.

Background and aims: Subclasses of different glycaemic disturbances could
explain the variation in characteristics of people with prediabetes and type II
diabetes (T2DM).We aimed to identify subgroups with distinct glucose curves
following an oral glucose tolerance test (OGTT) or a mixed meal test (MMT),
describe their baseline clinical characteristics and explore associations with
cardiometabolic risk factors at follow-up.
Materials and methods: The study included 2179 people with prediabetes
and 819 newly diagnosed T2DM patients within the Diabetes Research on
Patient Stratification (DIRECT) Study. Latent class trajectory analysis was used
to identify subgroups with distinct glucose curves from OGTT for those with
prediabetes and MMT for T2DM patients at baseline. Using general linear
models, these subgroups were associated with clinical characteristics at baseline
and with insulin resistance (HOMA-IR) or HbA1c at 18 months, adjusted for
adjusted for potential confounders.
Results: We identified five subgroups from OGTT and three from MMT,
labelled in order of increasing peak values as C1 to C5 (OGTT) and T1 to
T3 (MMT). At baseline, C4 and C5 had similar fasting glucose (6.0 and 6.2
mmol/l) but different 2-hour glucose (5.5 and 8.4mmol/l). C5 had higher body
mass index (BMI), blood pressure and Hba1c values than C4. C3 compared to
C2, had similar fasting glucose (5.7 mmol/l), different 2-hour glucose (5.4 and
7.7 mmol/l), higher BMI and Hba1c. In both analyses, medium (C3 and T2)
and highest (C5 and T3) peak curves had the highest BMI, blood pressure and
Hba1c. At 18 months, change in HOMA-IR were higher in C5 [beta=1.72;
95%CI=1.28-2.16] , C4 [beta=0.70; 95%CI=0.35-1.06], C3 [beta=1.04;
95%CI=0.73-1.35], C2 [beta=0.38; 95%CI=0.13-0.64] compared to C1. At
18 months, Hba1c (mmol/l) increased across groups with beta=1.88;
95%CI=-0.44-4.20 for T2 and beta=2.93; 95%CI=0.10-5.75 for T3, relative
to T1.
Conclusion:Using OGTTand MMT, different glycemic profiles can be iden-
tified with different clinical characteristics and cardiometabolic risk.
Subgroups with the highest 2-hour glucose had greater cardiometabolic risk
than those with high fasting levels only.
Supported by: n° 115317 IMI-FP7/2007-2013 and EFPIA
Disclosure:M. Obura: None.
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Sex-gender differences in diabetes associated risk of cardiovascular events
in a young population
G. Seghieri, L. Policardo, P. Francesconi;
Epidemiology, Agenzia Regionale Sanità, Toscana, Florence, Italy.

Background and aims: Excess risk of cardiovascular diseases linked to
diabetes is higher in women compared to men, mostly in peri-post-
menopausal age. What happens in a younger population (aged lesser
than 40yr) is however more uncertain. To answer this question we car-
ried out an observational study concerning the whole population living
in Tuscany, a region of centre of Italy, retrospectively followed up along
a period of five years (from January1st, 2007 to December 31st, 2012)
comparing, by gender, the effect of diabetes on the risk of first hospi-
talizations for cardiovascular diseases (CVD).
Materials and methods: Using the regional hospital database, first hos-
pitalizations due to any CVD: (acute myocardial infarction, ischemic
stroke, lower limbs amputations or chronic heart failure) were recorded
during period January 1st, 2007 to December 31st,2012 in the population
with age ranging between 16 and 40yr. Presence of baseline diabetes
was identified by a regional diabetes registry in year 2006, and current
insulin therapy in year 2006 was considered as a proxy for type 1 dia-
betes (T1D), compared with those with no insulin therapy considered as
affected by type 2 diabetes (T2D). Analysis of proportional incident risk

of incident hospitalizations, adjusting for confounders, was carried out
by Cox-regression analysis model.
Results: Population without diabetes was composed by 514,732 males and
515,799 females while those with diabetes were 2,052 males and 2,598 females
of mean age:32±7yr, [934 T1D/1,664 T2D, among females and 1,256 T1D/796
T2D amongmales]. Hospitalization rates for CVD (p-yr per 100,000)weremuch
higher in those with diabetes in both sexes [32p-yr in people without diabetes vs.
209p-yr for T1D and vs. 510p-yr in T2D amongmales, and 14p-yr vs. 194p-yr in
T1D and vs. 48p-yr for T2D among females]. In T1D the hazard ratio (HR) of
hospitalizations for CVD, adjusted for age and co-morbidities, as compared with
those without diabetes, was significantly higher in women [HR:6.04 (95%CI:
1.74-16.17); p=0.0012], not in men [HR: 1.47 (95%CI: 0.53-4.05); p=NS], even
if CVD incidence rate in diabetic people was similar in both sexes. On the
contrary in T2D the excess risk was significantly higher in men [HR:6.32
(95%CI: 4.01-9.95); p=0.0001]but not in women [HR:1.99 (0.74-5.37);p=NS].
Conclusion: In this young population (with age between 16 and 40yr) follow-
ed up for 6 years, diabetes associated excess risk of first hospitalizations due to
CVD shows an opposite sex-gender dimorphism, according to diabetes type.
The incident risk of hospitalization for CVD in patients with T1D, compared to
those without diabetes, was six fold significantly higher among females, while
on the contrary the excess risk of CVD in patients with T2D was to the same
extent higher only among males.
Disclosure: G. Seghieri: None.
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Long-term risk of aortic aneurysm and aortic dissection among
individuals with type 2 diabetes: a nationwide observational study
T. Avdic1, S. Franzén1, A. Gottsäter2, M. Zarrouk2, S. Acosta2, P.M. Nilsson3,
A.-M. Svensson1, S. Gudbjörnsdottir1, B. Eliasson1,4;
1The Swedish National Diabetes Register, Gothenburg, 2Department of
Vascular Diseases, Skåne University Hospital, Lund University, 3Department
of Clinical Sciences, Skåne University Hospital, Lund Univeristy, Malmö,
4Department of Molecular and Clinical Medicine, Institute of Medicine,
University of Gothenburg, Gothenburg, Sweden.

Background and aims: Decreased short-term risk for aortic aneurysm (AA)
and aortic dissection (AD) has been suggested among individuals with type 2
diabetes (T2DM). No studies have examined long-term risks, or mortality after
an AA and AD event in T2DM patients.
Materials and methods: In this nationwide, longitudinal, observational
cohort study we linked data for individuals with T2DM in the Swedish
National Diabetes Register, and 5 individually matched population-
based control subjects (CS) without diabetes (based on sex, age and
county), to other national databases to capture hospitalisations and
death. We examined the risk of AA and AD in individuals with T2DM
and mortality risk after an event with AA or AD using Kaplan-Meier
curves and Cox-regression hazards models.
Results: Data on 448,319 individuals with T2DM and 2,251,015 CS was
obtained between 1998 and 2015. Mean follow-up time was 7.0 years for
T2DM and 7.2 years for CS. In total, there were 2,878 cases of AA in
T2DM patients and 16,740 in CS, and 200 cases of AD among T2DM and
2,020 cases among CS.Patients with T2DM had a relative risk reduction
(RRR) of 28% (hazard ratio [HR]: 0.72, 95% CI 0.68-0.77, p<0.001) for
AA and a 47% RRR (HR 0.53, 0.42-0.66) for AD compared to CS.Adjusted
survival rates after an event with AA after 3 months, 1 year and 2 years among
T2DM patients were: 84.2, (82.9-85.4), 74.7 (73.2-76.2), and 66.7, (65.1-
68.3), respectively. Corresponding rates for CS were: 80. 9 (80.3-81.4), 71.
7 (71.0-72.3) and 64.2 (63.5-64.9). For AD, survival rates were non-
significantly higher among T2DM patients.
Conclusion: Among T2DM patients there were significantly decreased
risks of AA and AD as well as decreased risk of mortality after an
event of AA. Data may suggest that glycated cross-links in aortic
tissue may play a protective role in progression of aortic diseases in
diabetic patients.
Supported by: Swedish Association of Local Authorities and Regions
Disclosure: T. Avdic: None.
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Risk of heart failure in intensively treated patients with type 2 diabetes and
microalbuminuria: 21 years follow-up in themultifactorial Steno-2 intervention
J. Øllgaard1, P. Gæde1, R. Rørth2, P. Rossing3, L. Køber2, H. Parving4, O.
Pedersen5;
1Dept. of Cardiology and Endocrinology, Slagelse Hospital, Slagelse, 2Dept. of
Cardiology, Rigshospitalet, Copenhagen, 3Complications Research, Steno
Diabetes Center Copenhagen, Gentofte, 4Dept. of Endocrinology, Rigshospitalet,
5Metabolic Genetics, University of Copenhagen, Copenhagen, Denmark.

Background and aims: In type 2 diabetes mellitus, congestive heart failure is
a frequent, fatal and often forgotten complication and both antidiabetic agents
as well as adjuvant therapies modify the risk of developing heart failure. The
aetiology of heart failure in patients with diabetes is multifactorial, with both
metabolic dysregulation and atherosclerotic disease as risk factors and heart
failure might be classified as primary (metabolic/diabetic) or secondary (isch-
aemic). We have recently reported that 7.8 years of multifactorial intensified
intervention in patients with type 2 diabetes and microalbuminuria in the
Steno-2 study reduced the risk of atherosclerotic cardiovascular disease.
Here, in a post hoc analysis, we examine the impact of intensified multifacto-
rial intervention in patients with type 2 diabetes and microalbuminuria on the
risk for hospitalization for heart failure with up to 21.9 years of follow up.
Materials and methods: 160 patients with type 2 diabetes and
microalbuminuria were randomized to conventional or intensified, multifacto-
rial, target-driven intervention involving both behavioral and pharmacologic
approaches including RAS-inhibition. After 7.8 years, all patients were rec-
ommended treatment similar to the intensive-therapy group and the study
continued as an observational follow-up study. Heart failure hospitalizations
were identified from nationwide registries and supported by mining of patient
records. Event-rates were compared using Log-rank test and time to event was
analysed using a Cox-regression adjusted for age and sex.
Results: Ten intensive-therapy group patients were hospitalized for heart failure
during follow up vs 19 patients in the conventional-therapy group. Cumulative
incidence curves are shown in figure 1.The unadjusted hazard ratio was 0.39
[0.18; 0.84], p = 0.017 in the intensive group compared to the conventional group.
Adjusted for age and sex, the HRwas 0.37 [0.17; 0.81], p = 0.013. Including death
in the end-point kept signal stable with HR 0.50 [0.33; 0.75], p = 0.001 after
adjustment. In the conventional group, co-existing atherosclerotic coronary disease
was more frequent (n = 1 vs. n = 10; p = 0.009).
Conclusion: Intensified, multifactorial intervention in type 2 diabetes with
microalbuminuria reduced the risk of hospitalization for heart failure. Heart
failure was more frequently associated with ischaemic heart disease in the

conventional group, suggesting that intensified multifactorial intervention
most importantly reduces secondary (ischaemic) heart failure.
Clinical Trial Registration Number: NCT00320008
Supported by: an unrestricted grant from Novo Nordisk A/S
Disclosure: J. Øllgaard: Grants; unrestricted grand from Novo Nordisk A/S.

86
Novel biomarkers predicting heart failure hospitalisation in people with
dysglycaemia in the ORIGIN trial
H.C. Gerstein1, G. Pare1, M. McQueen2, S. Lee2, S. Hess3;
1Population Health Research Institute, McMaster University & Hamilton
Health Sciences, 2Population Health Research Institute, Hamilton Health
Sciences, Hamilton, Canada, 3Research and Development Diabetes, Sanofi
Aventis Deutschland GmbH, Frankfurt, Germany.

Background and aims: Heart failure (HF) develops in 1 to 2% of
middle aged or older people with diabetes per year and increases with
age and HbA1c levels. Adding novel serum biomarkers covering mul-
tiple pathways to routine clinical risk factors may identify people at
high risk for HF.
Materials and methods: One ml of stored serum from 8018 ORIGIN
participants was assayed for multiple novel biomarkers using Myriad
RBM’s customized Human Discovery Multi-Analyte Profile 250+ pan-
el (N=237) as well as for high sensitivity Troponin I. During a me-
dian follow-up of 6.2 years, 449 had at least 1 hospitalization for HF.
A Cox regression model using a forward selection approach was used
to identify the subset of assayed biomarkers that independently pre-
dicted this outcome after accounting for 8 commonly measured clini-
cal CV risk factors (sex, age group, prior CV event, albuminuria,
smoking, established diabetes, LDL/HDL ratio, and hypertension).
Results:A Bonferroni-corrected P value for inclusion in the model of less
than 0.00021 (i.e. 0.05/238) identified 6 significant biomarkers that in-
cluded: a) hsTroponin I (HR 1.37); b) NTproBNP (HR 1.69); c) growth
differentiation factor 15 (HR1.28); d) angiopoietin- 2 (HR 1.17); e)
chromogranin A (HR 0.72); and f) cystatin C (HR 1.26), where
angiopoietin-2 was calculated at 5 years to account a significant time-
by-covariate interaction. When the model was rerun after also accounting
for baseline serum creatinine as a 9th clinical risk factor for heart failure
hospitalization, cystatin C was no longer significant and a new biomarker,
YKL-40 (HR1.20) became significant. Inclusion of HbA1c or baseline use
of statins, or ACE inhibitor/ARB use did not change the list of identified
biomarkers. Troponin I, NTproBNP, growth differentiation factor 15,
angiopoietin-2 and chromogranin A were previously shown to be inde-
pendently associated with CV outcomes.
Conclusion:Novel biomarkers can help identify dysglycemic people who are
at risk for future heart failure and are potential therapeutic targets.
Clinical Trial Registration Number: NCT00069784
Supported by: Sanofi
Disclosure: H.C. Gerstein: Employment/Consultancy; Sanofi. Grants;
Sanofi. Honorarium; Sanofi. Lecture/other fees; Sanofi.
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Endoplasmic reticulum stress and autophagy are impaired in epicardial
adipose tissue from heart failure subjects
D. Espinoza1, A. Burgeiro1, A. Fonseca1, L. Carvalho2, M. Loureiro3, M.
Patrício3, M. Antunes4, E. Carvalho1,5;
1Center for Neurosciences and Cell Biology, 2Institute of Pathology, Faculty of
Medicine, University of Coimbra, 3Laboratory of Biostatistics and Medical
Informatics, IBILI – Faculty of Medicine, University of Coimbra,
4Cardiothroracic Surgery Unit at the University Hospital of Coimbra,
Coimbra, Portugal, 5Department of Geriatrics, University of Arkansas for
Medical Sciences, Little Rock, USA.

Background and aims: Cardiovascular disease (CVD) is a primary cause of
morbidity and mortality among diabetics. Epicardial adipose tissue (EAT)
thickness appears to be correlated with the risk of CVD and the metabolic
syndrome. Proper protein turnover is essential for cardiac homeostasis.
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Endoplasmic reticulum (ER) stress and dysregulated autophagy are associated
with CVD and heart failure. ER stress may induce autophagy in the diabetic
heart, in addition to playing a crucial role in adipose tissue dysfunction.
Similarly, autophagy is impaired in obesity. However, little is know regarding
either of these pathways in EAT.We sought therefore to evaluate ER stress and
autophagy in EAT from heart failure patients with and without diabetes (DM).
Materials and methods: Paired subcutaneous adipose tissue (SAT) and EAT
biopsies were obtained from 64 (48 male) subjects, (39 non-diabetic (NDM),
65±2 years and 25 DM, 69±2 years), with and without coronary artery disease
(CAD) during elective heart surgery. Gene and protein expression was evalu-
ated for markers of ER stress and autophagy by conventional methods.
Results:GRP94 gene levels were increased in EAT (median=0.3285) compared to
SAT (median=02679), with an F ratio of F(1,70) = 10.378, p=0.002, whileGRP78
gene expression was not altered. On the other hand, the protein expression of both
of these key chaperones in the ER unfolded protein response, was increased
(p≤0.01) in EAT compared to SAT, but no differences were observed when com-
paring diabetic versus non-diabetic subjects. Moreover, BECN1 gene levels were
significantly increased in EAT (median=0.0415) compared to SAT (medi-
an=0.0312), with and F ratio of F(1,70) = 11.226, p=001. In addition, Beclin1
protein levels were also significantly increased in EAT (median=0.8917) compared
to SAT (median=0.3984), F ratio of F(1,16) = 6.180, p=0024. Furthermore, au-
tophagy markers LC3-I (p=0.011) and LC3-II (p=0.002) were significantly in-
creased in EAT compared to SAT. No diferences were observed when comparing
diabetic versus non-diabetic subjects.
Conclusion:This study unravels significant metabolic differences between the
EAT and SAT depots from heart failure subjects with and without diabetes, in
regard to the ER stress and autophagy pathways. However, EAT remains to be
investigated in healthy subjects in order to understand whether these differ-
ences are characteristic of EAT as a special fat depot or whether these differ-
ences are due to heart failure, suggesting that EAT might be a possible thera-
peutic target.
Supported by: SPD/GIFT; EFSD; EXCL/DTP-PIC/0069/2012; 2015-UID/
NEU/04539/2013; P30-AG-028
Disclosure: D. Espinoza: None.
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Hospitalisation for heart failure and death in new users of SGLT-2 in-
hibitors in patients with and without cardiovascular disease: the CVD-
REAL study
M.A. Cavender1, A. Norhammar2, K.I. Birkeland3, M.E. Jørgensen4, J.P.
Wilding5, K. Khunti6, A.Z. Fu7, J. Bodegård8, B. Blak9, E.T. Wittbrodt10,
M. Thuresson11, P. Fenici12, N. Hammar13,2, M. Kosiborod14, on behalf of
the CVD-REAL Investigators and StudyGroup;
1University of North Carolina, Chapel Hill, USA, 2Karolinska Institutet,
Stockholm, Sweden, 3University of Oslo and Oslo University Hospital,
Oslo, Norway, 4Steno Diabetes Center Copenhagen, Gentofte, Denmark,
5Institute of Ageing & Chronic Disease, Liverpool, 6University of Leicester,
Leicester, UK, 7Georgetown University Medical Center, Washington, USA,
8AstraZeneca, Oslo, Norway, 9AstraZeneca, Luton, UK, 10AstraZeneca,
Wilmington, USA, 11Statisticon AB, Uppsala, Sweden, 12AstraZeneca,
Cambridge, UK, 13AstraZeneca Gothenburg, Mölndal, Sweden, 14Saint
Luke's Mid America Heart Institute and University of Missouri-Kansas City,
Kansas City, USA.

Background and aims: A reduction in cardiovascular death and hospitalization
for heart failure (HHF) has been reported with a sodium-glucose co-transporter-2
inhibitor (SGLT-2i) in patients with type 2 diabetes and established cardiovascular
disease (CVD). Using observational data from clinical practice (2012-2016), we
compared HHF and death in patients with/without prior CVD or heart failure in
new users of SGLT-2i vs other glucose lowering drugs (oGLD) in the US, UK,
Sweden, Norway and Denmark.
Materials and methods: Both cohorts were matched 1:1 by propensity score.
HHF and death were collected via medical records (UK), medical claims,
electronic health and death records (US), and national registers (Sweden,
Norway, Denmark). Hazard ratios (HR) for HHF, death and the composite
endpoint (HHF or death) were estimated by country and pooled as a weighted
average.

Results: After matching, baseline characteristics were balanced be-
tween groups. In total, 306,156 patients with >150,000 person years
(PY) (100,947 PY for SGLT-2i; 89,208 PY for oGLD) and 950 new
HHF events were analyzed. SGLT-2i, when compared with oGLD,
was associated with significantly lower rates of HHF in patients with
and without prior CVD (HR 0.69; 95% CI 0.59-0.80; HR 0.55 95%
CI 0.34-0.88, respectively) and with and without prior heart failure
(Figure). Similar results were seen for death and the composite end-
point (HHF or death), irrespective of prior history of CVD or heart
failure. Findings were consistent across countries with varying propor-
tions of SGLT-2i use by individual agents.
Conclusion: In this large cohort of patients, both with and without CVD or
heart failure, SGLT-2i were associated with a significant reduction in HHF and
death vs oGLD. This suggests that the benefit of SGLT-2i applies to a broad
population of patients with Type 2 diabetes.

Clinical Trial Registration Number: NCT02993614
Supported by: AZ
Disclosure:M.A. Cavender: None.

89
Total events of hospitalisation for heart failure in new users of SGLT-2
inhibitors: real world data from 5 countries and more than 298,000 pa-
tients: the CVD-REAL study
M. Kosiborod1, M.A. Cavender2, A.Z. Fu3, A. Norhammar4, K.I. Birkeland5,
M. Jørgensen6, R.W. Holl7, N. Hammar8,4, E.T. Wittbrodt9, J. Bodegård10, M.
Scheerer11, M. Thuresson12, P. Fenici13, on behalf of the CVD-REAL
Investigators and StudyGroup;
1Saint Luke'sMidAmericaHeart Institute andUniversity ofMissouri-Kansas City,
Kansas City, 2University of North Carolina, Chapel Hill, 3Georgetown University
Medical Center, Washington, USA, 4Karolinska Institutet, Stockholm, Sweden,
5University of Oslo and Oslo University Hospital, Oslo, Norway, 6Steno
Diabetes Center Copenhagen, Gentofte, Denmark, 7University of Ulm, Ulm,
Germany, 8AstraZeneca Gothenburg, Mölndal, Sweden, 9AstraZeneca,
Wilmington, USA, 10AstraZeneca, Oslo, Norway, 11AstraZeneca, Wedel,
Germany, 12Statisticon AB, Uppsala, Sweden, 13AstraZeneca, Cambridge, UK.

Background and aims: A reduction in hospitalization for heart failure
(HHF) was recently reported with a sodium-glucose co-transporter-2
inhibitor (SGLT-2i) in patients with type 2 diabetes and established car-
diovascular disease. Whether similar results are seen in clinical practice,
and across the SGLT-2i class, is unknown. We compared occurrence of
all HHF events in new users of SGLT-2i vs other glucose lowering drugs
(oGLD) in the US, Norway, Denmark, Sweden and Germany, while still
on drug.
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Materials andmethods:We used medical claims, electronic health and death
records (US), prescription data from national registers (Norway, Denmark,
Sweden) and electronic health data (Germany) to identify new users of
SGLT-2i and oGLD. Non parsimonious propensity scores for SGLT-2i initia-
tion were developed and used to match patients in the two treatment groups
1:1. Incident and recurrent HHF were collected. The relative risk for HHF was
estimated by country/database and pooled to provide an overall weighted
average.
Results: After matching, baseline characteristics were balanced between the
two groups. The percentage of exposure time to individual agents in the SGLT-
2i group was 54.2% canagliflozin, 40.1% dapagliflozin and 5.6%
empagliflozin. There were 1569 HHF cases among 298,594 patients with
183,732 person-years follow up (incidence rate: 0.85 per 100 person-years).
The average follow-up time was 0.54 years in the US, 1.01 years in Norway,
0.93 years in Denmark, 0.75 years in Sweden and 0.49 years in Germany.
Initiation of SGLT-2i was associated with significant reduction in the risk of
all HHF events (relative risk for SGLT-2i vs oGLD was 0.55 [95% CI: 0.45-
0.69]; p-value <0.001).
Conclusion: Treatment with SGLT-2i vs oGLD in this large multi-country
cohort was associated with marked reduction in total events of HHF suggest-
ing a class effect applicable to real world practice.

Clinical Trial Registration Number: NCT02993614
Supported by: AZ
Disclosure:M. Kosiborod: None.
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Dapagliflozin is associated with lower risk of major adverse
cardiovascular events compared to DPP-4i in type 2 diabetes patients.
Results from CVD-REAL Nordic
A. Norhammar1, M. Kosiborod2, H. Gulseth3, J.W. Eriksson4, P. Fenici5, D.
Nathanson6, J. Bodegard7, M. Thuresson8, T. Nyström6, K.I. Birkeland9;
1Unit of Cardiology, Karolinska University Hospital, Stockholm, Sweden, 22.
Saint Luke’s Mid America Heart Institute and University, Kansas City, USA,
3Oslo University Hospital, Oslo, Norway, 4Uppsala Akademiska Sjukhus,
Uppsala, Sweden, 5AstraZeneca, Cambridge, UK, 6Södersjukhuset,
Stockholm, 7AstraZeneca Nordic-Baltic, Södertälje, 8Statisticon AB,
Uppsala, Sweden, 9University of Oslo, Oslo University Hospital, Oslo,
Norway.

Background and aims: Despite advances in management, patients with type
2 diabetes (T2D) continue to experience a 2-fold increased risk of cardiovas-
cular (CV) complications, highlighting the need for treatments that improve
CV outcomes in addition to lowering HbA1c We aimed to investigate the

effects of a SGLT2i dapagliflozin compared to DPP-4i on the risks for
MACE (time to first non-fatal stroke, non-fatal myocardial infarction [MI] or
CV death), MACE+ (MACE plus unstable angina) and MACE++ (MACE
plus unstable angina and hospitalization for heart failure) in using national
registers from Sweden and Norway.
Materials and methods: All T2D patients dispensed GLD during
2013—2015 (2014 in Norway) were identified in nationwide mandatory
registries in Norway and Sweden. Patients were divided in two groups;
new users of dapagliflozin and new users DPP-4i, matched 1:3 by pro-
pensity score, calculated using 90 variables covering patient character-
istics (age, sex, time since first GLD, frailty), co-morbidities (CV-, kid-
ney-, microvascular complications, cancer, major bleedings, amputa-
tions, and respiratory diseases) and drug treatments (antihypertensives,
statins, GLD, anticoagulants/platelets). Hazard ratios estimated by Cox
survival models were calculated separately for each country, and meta-
analyzed using weighted averages.
Results:A total of 60,108 T2D patients were identified as new users of DPP-4i
or dapaglifozin. Following matching 25,448 remained and were diveded into
the dapagliflozin (n=6362) or DPP-4i group (n=19,086). The groups were well
balanced at baseline; mean-age was 61 years, 40% were women, 21% had
established CVD, and 17% microvascular complications. Mean follow-up
time was 0.75 years, with a total of 19,006 patient-years. Dapagliflozin was
associated with 30%, 28% and 31% lower risk of MACE, MACE+ and
MACE++ compared to DPP-4i, respectively (Table; p <0.01 for all
comparisons).
Conclusion: Treatment with dapagliflozin vs. DPP-4i was associated with
significantly lower risk of all three defined MACE outcomes in a broad pop-
ulation of T2D patients from a real-world clinical practice. As CVD is the
leading cause of death in T2D, treatments that reduce morbid CV complica-
tions should be prioritized.

Supported by: Astra Zeneca
Disclosure: A. Norhammar: Honorarium; advisory panel, AstraZeneca,
Boehringer Ingelheim Pharmaceuticals Inc, MSD Sweden; consultant,
AstraZeneca, Boehringer Ingelheim Pharmaceuticals Inc, MSD Sweden; re-
search support, Swedish Heart Lung.
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Socs2-/- mouse as a potential model of macrosomia and gestational
diabetes
Y. Brito-Casillas, H. Aranda-Tavío, L. Rodrigo-González, A.B. Expósito-
Montesdeoca, P. Martín-Rodríguez, B. Guerra, A.M. Wägner, L. Fernández-
Pérez;
Instituto Universitario de Investigaciones Biomédicas y Sanitarias (IUIBS-
ULPGC), Las Palmas de Gran Canaria, Spain.

Background and aims: Foetal macrosomia, the predominant complication of
gestational diabetes mellitus (GDM), is associated with negative maternal and
neonatal outcomes. Macrosomic newborns have increased risk of respiratory dis-
tress and neonatal hypoglycemia, and high risk for obesity and DM. The
etiopathogenic factors associated with macrosomia are maternal obesity/over-
weight, high lipid and glucose levels, and older maternal age. Its prevalence is
increasing worldwide simultaneously to obesity and DM, but its lifelong impact
is not fully understood. Animal models of GDM and macrosomia are necessary to
study both conditions, butmost are induced, only very few transgenic strainsmimic
GDM and only db-/+ shows the poor foetal outcome of macrosomia. We have
observed apparent macrosomia in the offspring of the cytokine signalling 2 knock-
out mice. SOCS2, through the Janus kinases and signal transducers and activators
of transcription (JAK/STAT) pathway, actsmediating cytokine responses to control
growth, development, metabolism/DM and immunity. Due to its valuable impor-
tance as a possible model, we aimed to analyze observational data of the Socs2-/-

mice as a potential model for foetal macrosomia.
Materials and methods: During routine colony management all pregnant
females were followed up. If inability to give birth was detected, they were
humanely euthanized. Mothers' age and body weight (BW) were obtained.
BW; head length, lateral height and dorsolateral diameter; abdomen width
(ventral view) and body length were determined in undelivered and delivered
(healthy control) neonates. A retrospective analysis was also assessed in the
mouse colony archive (Jan-Dec 2016) to identify related data. To compare
groups, Mann-Whitney’s U & Student’s test were used. A two-tailed p<0.05
was considered significant.
Results: Eight pregnant females were euthanized and their 39 non-delivered
neonates and six new-born littermates were analyzed. Undelivered neonates
were 40% heavier (1.59 ± 0.15 vs 1.14 ± 0.08 g, p<0.001), had a 16% increase
in dorsolateral head diameter (1.33 [0.7-1.2] vs 0.7 [0.6-0.75] cm, p<0.045)
and 22% in abdomen width (1.14 [0.75-1.4] vs 0.93 [0.75-1.1] cm, p<0.025)
than their new-born littermates, but had similar body length. Teratomes were
identified in 13% of the necropsied mothers. Retrospective analysis showed
high rates of infertility or neonatal mortalities in 60% of all mated females (77
females; 83 mating). Mean age of Socs2-/- females with infertility or delivery
problems was 175 days (±14.52). No incidences were seen in younger
females.
Conclusion: Undelivered neonates were much larger and heavier than the
delivered littermates. This macrosomia seemed to cause the inability to deliver
in all cases. This condition was seen in mature-old females, along with high
rates of infertility. Thus, we hypothesised that macrosomia, mothers’ maturity
and infertility could be all associated with subsequent GDM or pre-gestational
DM. Since same-mother-offspring differences are seen, a placental role or
other regulatory mechanisms can be present. Besides, previous insulin resis-
tance in Socs2-/- males has been described. Further studies will be performed to
evaluate the presence of DM and the role of Socs2-/- influence on foetal devel-
opment. The potential role of pregnant Socs2-/- as a spontaneous model of
GDM and macrosomia will be established.
Disclosure: Y. Brito-Casillas: None.
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Role of peroxisome proliferator-activated receptor gamma in the energy
homeostasis andmetabolic adaptations of pancreas during late pregnancy
P. Corrales-Cordón1, A. Izquierdo-Lahuerta1, D. Horrillo1, I. Velasco1, L.
Torres1, C. Martinez1, M. Ros1, M. Ricote2, G. Medina-Gomez1;

1Universidad Rey Juan Carlos, 2Centro Nacional de Investigaciones
Cardiovasculares, Madrid, Spain.

Background and aims:Reversibleβ-cell adaptations occur during pregnancy
due to the increased maternal insulin resistance, with compensation of β-cell
through hyperplasia and hyper-functionality for optimal glucose homeostasis.
A defective maternalβ-cell adaptation can lead to gestational diabetes mellitus
(GDM) and could lead to derived metabolic complications in the offspring.
Peroxisome proliferator-activated receptor γ (PPARγ) plays an important role
in β-cell proliferation in other pathologic situations such as obesity. Our aim
was to study the role of PPARγ in β-cell adaptation during gestation and its
consequences in the offspring at later stages.
Materials and methods: We have generated a specific PPARγ knockout
mouse in pancreatic β-cell (βγKO). Groups of mice were fed with high
fat diet (HFD) or control diet for 3 weeks before pregnancy. At day 15
(D15) of gestation GTT (glucose 1 g/kg BW) and/or ITT (insulin 0.75
U/kg BW) were performed and at D18 animals were sacrificed. Serum
concentration values of glucose, insulin and different cytokines were
quantified by Bio-plex ProTM Diabetes Assays. Metabolomic analysis
in placenta was performed. Immunohistochemistry of insulin and immu-
nofluorescence of insulin/glucagon were performed in pancreas. Indirect
calorimetry, locomotor activity, food and drink intake were measure in
metabolic cages in adult offspring.
Results: Although our data did not showed differences in body weight in
the different experimental groups, βγKO mice fed with HFD showed
certain insulin resistance (IR) at late stages of pregnancy and showed
higher glucose intolerance than the other experimental groups. Of note,
under conditions of HFD, insulin serum concentrations in pregnant βγKO
mice were higer (4.8±0.3 vs 3.8±0.2 ng/ml) than in WT mice.
Furthermore, the adaptation in the expansion of β-cell mass during preg-
nancy and specific diet was defective (lower β-cell mass in βγKO mice
than WT). On the other hand, there were also differences in placental
morphology and metabolites between pregnant βγKO and WT mice.
Metabolic differences were present in adult offspring depending on the
sex, genotype and diet of the mother such as substrate utilization, energy
expenditure, activity and drink/food intake.
Conclusion: These data indicated that an appropriate expression of PPARγ in β-
cell is necessary to ensure normal pancreas metabolism during the late phase of
pregnancy, when a state of insulin resistance is established, contributing to lead
normal gestation to term and correct metabolic homeostasis in adult offspring.
Supported by: MINECO (BFU2013-47384-R, BFU2016-78951-R), URJC-
Banco Santander (30VCPIGI02
Disclosure: P. Corrales-Cordón: Grants; MINECO (BFU2013-47384-R,
BFU2016-78951-R), URJC-Banco Santander (30VCPIGI02),
ADIPOPLAST (BFU2015-70454-REDT).
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Study of the maternal-foetal interface in women with obesity and gesta-
tional diabetes as a potential mirror of foetal programming
S. Parrettini1, P. Montanucci1, T. Pescara1, G. Basta1, R. Calafiore1, E.
Torlone2;
1Department of Medicine, Section of Cardiovascular, Endocrine and
Metabolic Clinical Physiology, University of Perugia, 2Section of Internal
Medicine, Endocrine and Metabolic Sciences, Interdepartmental School of
Medicine, University of Perugia, Perugia, Italy.

Background and aims: Pre-gestational obesity and GDM impair fetal devel-
opment and enhance adverse outcomes for both, mothers and newborns, by
affecting the uterine milieu and fetal programming. hUCMS, located at the
maternal-fetal interface, hold immunomodulatory properties by production of
humoral factors (TGFβ, IDO, NO, IL6, PGE2, HGF, VEGF) and expression
of immune molecules (HLA E-F-G), and may mirror fetal effects induced by
maternal metabolic alterations. We assessed how pre-gestational obesity and
GDM, in accurately and intensively managed patients, may influence hUCMS
at the maternal-fetal interface.
Materials and methods: We studied 628 pregnant women, that were classi-
fied by pre-gestational BMI (normal b.w, overweight, obesity), and presence
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of GDM or overt diabetes (OGTT 75 g. at 16-18th or 24-28th week of gesta-
tion), and monitored throughout the third trimester of pregnancy.
Glycometabolic control (by HbA1c, fasting and 1 hr post-prandial BG, plasma
total/HDL cholesterol, triglycerides) and anthropometric parameters (gesta-
tional weight gain) including nutritional or drug (ie, insulin) prescriptions were
assessed at third trimester. Fetal parameters (metabolic, birth weight, birth
complications or hypoglycemia) were assayed and, in a representative sample,
maternal systemic inflammatory parameters (plasma cytokines) were tested.
We also compared hUCMS stemness and immunoregulatory properties of
diabetic and obese vs. normal weight and euglycemic mothers, well monitored
during pregnancy. In particular, mesenchymal (CD90, SCF, CD117, vimentin
E/N-cadherins, nestin), and stemness (Oct4A, Oct4B, Sox2, Nanog, ABCG2)
markers, as well as hUCMS capability to differentiate into osteogenic (osteo-
pontin), adipogenic (FABP4, PPARγ), neural (Map2ab, TUBβ3, Nestin), en-
docrine (MAFB/A, NEUROD, PDX1, NKX6.1), and definitive endoderm
(SOX17, CXCR4, FOXA2) cel l phenotypes were evaluated.
Immunomodulatory molecules (IDO, iNOS, HLAG1, IL6, IL10, PGE2,
TGFβ1 - in basal and after exposure to peripheral blood mononuclear cells
in alginate beads) were also examined. Cytokines from isolated hUCMS were
evaluated.
Results: The mothers ranked by pre-gestational b.w. and of GDM or T2D
under intensive monitoring, terminated pregnancy under optimal metabolic
conditions, with final incremental body weight on target (compared to pre-
gestational b.w.) and glucose control similar between BMI classes. An opti-
mized metabolic control during pregnancy translates into tangible benefits of
neonatal outcomes. However, hUCMS plasticity was different in obese/
diabetic vs. normal glucose tolerant mothers, in terms of differentiation poten-
tial, expression of pro-inflammatory cytokines and immunoregulatory
markers, all these reflecting an inflammatory “milieu”, in obese/diabetic vs.
normal mothers.
Conclusion: We preliminarily showed that the obesity/DM-induced inflam-
matory environment, at the maternal/fetal interface, is mirrored by hUCMS, as
a possible marker for fetal programming.
Disclosure: S. Parrettini: None.
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Apelinergic system in placenta of women with gestational diabetes
L. Stirm1,2, L. Fritsche1,2, A. Fritsche1,2, H.-U. Häring1,2, H. Staiger1,2;
1DZD HelmholtzZentrumMünchen, Institute for Diabetes Research and
Metabolic Diseases of the Helmholtz Zentrum Munich at the Eberhard Karls
University of Tuebingen, 2German Center for Diabetes Research (DZD),
Tübingen, Germany.

Background and aims:With respect to the finding that maternal insulin
resistance and GDM are associated with fetal brain insulin resistance,
placental Apelin (APL) could be one key player in the establishment
of fetal brain insulin resistance and transgenerational diabetes. APL is
a protein discussed to improve insulin sensitivity at physiological
concentrations. By contrast, high cerebral APL concentrations associ-
ate with increased hypothalamic inflammation and development of
insulin resistance. Usually, APL plasma levels are markedly elevated
in pregnancy due to its strong expression and release by the placenta.
Gestational diabetes mellitus (GDM) increases APL plasma levels
even more. Additionally, maternal overnutrition was shown to increase
maternal and fetal APL plasma levels and placental APL and APL
receptor (APJ) expression, in animal models. However, GDM-
specific effects on placental and trophoblastic APL and APJ expres-
sion awaits further investigation. As high levels of saturated fatty
acids (SFA) are found in placental tissue of GDM women, we also
focused on trophoblastic APL release and APJ expression after stim-
ulation with SFA.
Materials andmethods: Placental tissue from normal glucose-tolerant (NGT)
and GDM women was collected in the Tübingen PREG study. RNA was
isolated from homogenized placental tissue (N=30). Quantitative PCR
(qPCR) was conducted for relative quantification of APL and APJ.
Additionally, immunohistochemical staining of paraffin-embedded, serial sec-
tions of placental tissue was conducted with antibodies against APL and APJ.
Furthermore, primary human trophoblasts (N=6) were stimulated with

palmitic and oleic acid (100μM each) and with insulin (10nM and 100nM),
lysed, and subjected to APL and APJ gene expression analysis by qPCR
Results: As expected, placental APL (P=0.01) and APJ (P=0.06)
mRNA expression was elevated in GDM compared to NGT women
after adjustment for pregnancy week at birth, maternal BMI, fetal sex,
and maternal smoking behavior. Immunohistochemical studies revealed
that trophoblasts express both APL and APJ. Stimulation of primary
trophoblasts with palmitic acid (100μM) triggered increased APL re-
lease into the cell culture supernatant (P=0.003). No changes in con-
centrations of APL in cell culture supernatants were seen upon oleic
acid (100μM) and insulin (10nM and 100nM) treatment. Furthermore,
stimulation of primary trophoblasts with palmitic acid, but not oleic
acid or insulin, was associated with increased APJ mRNA expression
(P=0.04).
Conclusion: We identified the saturated fatty acid palmitate as a novel and
potent inducer of trophoblastic APL and APJ expression. Thus, saturated fatty
acids, e.g., derived from insulin-resistant maternal adipose tissue and/or from
the lipid-laden placenta itself, may contribute to the GDM-induced increase in
APL release from the placenta and may trigger, via the apelinergic system,
fetal brain insulin resistance.
Supported by: German Center for Diabetes Research (DZD)
Disclosure: L. Stirm: None.
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High incidence of foetal macrosomia in cohort of pregnant women with
type 1 diabetes on continuous subcutaneous insulin infusion despite
excellent glycaemic control
M.R. Talla1, F. Hendry2, J. Gibson2, D. McGrane1;
1Department of Diabetes & Endocrinology, Queen Elizabeth University
Hospital, 2Department of Obstetrics & Gynaecology, Queen Elizabeth
University Hospital, Glasgow, UK.

Background and aims: Type 1 diabetes mellitus (T1DM) in pregnancy
may lead to adverse outcomes. Poor glycaemic control at around the
time of conception is associated with congenital anomalies, while
persistent hyperglycaemia during pregnancy may result in increased
rates of stillbirths, neonatal death, preterm delivery and fetal
macrosomia. Achieving good glycaemic control is therefore essential.
Our objective was to characterize the relationship between the use of
continuous subcutaneous insulin infusion (CSII) use in pregnant wom-
en with T1DM and their obstetric outcomes.
Materials and methods: We performed a retrospective analysis of fifteen
patients from three hospitals in South Glasgow who were on CSII during
pregnancy over a three-year period from 2013 to 2016. Data was obtained
from maternity records and the electronic Scottish Care Information
Diabetes Collaboration (SCI-DC) database.
Results: This cohort had a mean age of 32.3 years (range 27-40 years)
and a mean BMI of 26.7 pre-pregnancy. All were on CSII pre-pregnancy.
Twelve of the women were of white European descent, and three were
white American. Mean duration of diabetes was 15.8 years (range 3.1-
24.0 years). Ten women had retinopathy, one had microalbuminuria and
one had peripheral neuropathy. Mean HbA1c was 59 mmol/mol pre-
pregnancy and 49 mmol/mol at the end of pregnancy. Twelve of the
fifteen women underwent structured education. Twelve were planned
pregnancies on pre-conceptual folic acid, and twelve were commenced
on low dose aspirin from 12 weeks gestation. Five women underwent
induction of labour as per National Institute for Health and Care
Excellence (NICE) guidance for women with diabetes on insulin therapy.
Ten women required pre-term delivery, and two suffered from pre-eclamp-
sia. Ten were delivered by caesarian section. Thirteen women had a fetus
with an abdominal circumference (AC) of over the 95th centile. One had
polyhydramnios. No patient sustained a third degree tear at delivery, and
two women suffered from postpartum haemorrhage.
Conclusion: This cohort demonstrated a marked improvement in HbA1c dur-
ing pregnancy. Thirteen of fifteen patients had a fetus with anAC over the 95th
centile. The reasons for this high rate of fetal macrosomia are unclear and
require further exploration. The possibilities include better placental function
as a result of CSII use in early pregnancy leading to improved fetal blood
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supply and consequential greater exposure to glucose and insulin, over
insulinisation, or marked glucose variability not identified on random capillary
blood glucose monitoring.
Disclosure:M.R. Talla: None.

96
Higher odds for initiation of insulin therapy in MTRN1B rs10830963 G
allele carriers with gestational diabetes and pre-pregnancy BMI above 29
kg/m2

G. Firneisz1, K. Rosta2, Z. Al-Aissa3, O. Hadarits4, J. Harreiter5, Á. Nádasdi6,
D. Bancher-Todesca2, L. Németh7, J. Rigó Jr4, I. Sziller8, A. Kautzky-Willer5,
A. Somogyi3;
12nd Department of Internal Medicine, Hungarian Academy of Sciences -
Semmelweis University, Budapest, Hungary, 2Department of Obstetrics and
Gynecology, Medical University of Vienna, Vienna, Austria, 32nd Department
of Internal Medicine, Semmelweis University, 41st Department of Obstetrics
and Gynecology, Semmelweis University, Budapest, Hungary, 5Gender
Medicine Unit, Division of Endocrinology and Metabolism, Department of
Internal Medicine III,, Medical University of Vienna, Vienna, Austria,
6Doctoral School of Clinical Medicine, School of Ph.D. Studies,
Semmelweis University, 7Department of Probability Theory and Statistics,
Eötvös Loránd University, 8Department of Obstetrics and Gynecology, Szent
Imre Teaching Hospital, Budapest, Hungary.

Background and aims:Gestational diabetes mellitus (GDM) has a high prev-
alence, which highlights the importance of factors predicting the need for
pharmacological treatment, including antenatal insulin therapy (AIT). The
rs10830963/G allele, a common variant of the Melatonin receptor 1 B
(MTNR1B) gene is associated with GDM development and glycemic traits.
We hypothesized that carrying the rs10830963/G risk allele may have an effect
on AIT initiation in GDM in a BMI dependent manner.
Materials and methods: Clinical and MTNR1B genotype data of 211
Hungarian and 87 Austrian GDM cases were assessed in a post-hoc analysis
of a recently completed Austro-Hungarian case-control genetic association
study. The genetic effect on the initiation of AITwas studied in different body
mass index (BMI) subgroups and a BMI threshold was determined with a step-
wise increase where the genetic effect became the most significant using lo-
gistic regression. The odds were calculated using a chi-square test for both
countries.
Results: Although the glycemic targets were the same, we recorded different
AIT rates between the two countries (74% vs. 14.7%, p=1x10-4 in Austria vs.
Hungary, respectively). The pre-pregnancy BMI threshold of 29 kg/m2 was
identified where the genetic effect on the initiation of AIT was the most sig-
nificant. The mean weight gain of Hungarian patients with pre-pregnancy
BMI≥29 kg/m2 was lower (5.2 kg) compared to all other study subgroups
(9.36-10.56 kg, p<0.007). We detected a significant genetic effect on AIT
initiation in Hungary (real-life AIT OR=5.2, p=0.02) in patients with GDM
and pre-pregnancy BMI≥29 kg/m2, which even remained significant after
adjusting the data to macrosomia (OR=3.29, p=0.05). In addition, there was
a NS trend for higher odds of AIT initiation in AustrianMTNR1B rs10830963
G allele carrier GDM patients with pre-pregnancy BMI≥29 kg/m2 (real-life
OR=2.7, NS), however this could not reach the level of statistical significance
due to the higher AIT use rate (81%) and the lower number of cases in Austria.
Conclusion: To our knowledge this is the first report that carrying a common
gene variant (MTNR1B rs10830963/G allele) increases the odds of AIT initi-
ation in patients with GDM and pre-pregnancy BMI≥29 kg/m2. This observa-
tion might serve as a basis for future studies about the effect - of reporting
MTNR1B rs10830963 genotype (or more complex prediction scores) - on
GDM management strategies and outcomes, however the results should be
first confirmed in replication studies with larger sample sizes.
Supported by: EFSD
Disclosure: G. Firneisz: Grants; EFSD New Horizons Initiative.
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MANF is required for the postnatal expansion of the pancreatic beta cell
mass and for adult beta cell maintenance in mice
T. Danilova1, T. Otonkoski2,3, M. Saarma1, M. Lindahl1;
1University of Helsinki, 2Research Programs Unit, Biomedicum Stem Cell
Center, University of Helsinki, 3Children's Hospital, Helsinki University
Central Hospital, Helsinki, Finland.

Background and aims: Mesencephalic astrocyte neurotrophic factor
(MANF) is an endoplasmic reticulum (ER) located, but also secreted
protein that is essential for the β cell proliferation and survival in vivo
since conventional MANF knockout mice (Manf-/-) show progressive
postnatal reduction of β cell mass resulting in severe insulin-deficient
diabetes. MANF absence in mouse pancreatic islets in vivo caused ER
stress and chronic activation of UPR signalling pathways. In this study we
aimed 1) to verify that diabetic phenotype of the conventional Manf-/-

mice is caused by the lack of MANF from β cells and not from other
organs, and 2) to investigate whether MANF-removal in postnatal/adult
mouse β cells affects the survival and proliferation of β cells using con-
ditional Pdx1Cre and inducible β cell specific Manf-/- mice.
Materials and methods: We generated pancreas-specific conditional
MANF-deficient mice by crossing Manffl/fl mice with transgenic
Pdx1CreTuv mice. Inducible β cell specific Manf-/- mice were created
by crossing of Manffl/fl mice to MIP1-CreERT mice. At 8 weeks of age
MIP1-CreERT:: Manffl/fl were injected with 33 mg/kg of Tamoxifen for
5 consecutive days and control mice with corn oil. Mice were analysed
four weeks post injection. β cell mass, β cell proliferation and death
analysis were quantified from pancreatic sections. RNA was extracted
from isolated islets and cDNA was assessed by quantitative real-time
PCR for β cell specific- and ER stress markers.
Results: We found that pancreas-specific Pdx-1Cre/+::Manffl/fl mice
similarly to Manf-/- mice, developed insulin deficient diabetes due
progressively reduced β cell mass after birth. However, the severe
growth defect found in Manf-/- mice was absent. We found mosaic
MANF expression in the postnatal pancreases of conditional Pdx-
1Cre/+::Manffl/fl mice, which probably was due to incomplete and in-
dividually variable recombination efficiency, reported previously using
Pdx1Cre mice. Importantly, we found that the number of MANF-
positive β cells significantly correlates with the β cell mass in indi-
vidual mice, demonstrating the importance of MANF expression in
restoring the β cell mass. Histological analysis of MIP1-
CreERT::Manffl/fl pancreases revealed decreased insulin staining and
loss of β cells in the Tmx-injected mice compared to controls. β cell
mass was quantified and a significant reduction was seen in the Tmx
injected MIP1-CreERT::Manffl/fl mice compared to oil injected mice.
The reduction of the β cell mass was accompanied by enhanced β
cell apoptosis and diminished β cell proliferation. Additionally, we
observed reduced intensity of immunofluorescent GLUT2 and PDX1
staining in β-cells lacking MANF. Accordingly, decreased mRNA ex-
pression of β cell markers and increased expression of ER stress
markers was detected in islets isolated from adult Tmx-injected
MIP1-CreERT::Manffl/fl compared to control islets.
Conclusion: Our results show that 1) Embryonic MANF removal spe-
cifically from pancreas leads to progressive β cell loss and diabetes in
mice 2) MANF is needed for the expansion of β cell mass postnatally
3) MANF is needed for maintaining the adult β cell phenotype and
for the survival of adult β cells in mice. Our results makes MANF a
promising candidate for regenerative β cell therapy in diabetes.
Supported by: JDRF no.17-2013-410, Finnish Diabetes Foundation.
Disclosure: T. Danilova:Grants; This work was supported by grants from the
Juvenile Diabetes Research Foundation no. 17-2013-410 and Finish Diabetes
Foundation.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S45



98
MicroRNA miR-184 islet expression is regulated by NKX6.1 and is in-
volved in beta cell dedifferentiation and protection from cytokine- and
palmitate-induced apoptosis
G.E. Grieco1,2, N. Brusco1,2, F. Mancarella1,2, P. Marchetti3, G. Sebastiani1,2,
F. Dotta1,2;
1Diabetes Unit-Dept. of Medicine, Surgery and Neuroscience, University of
Siena, 2Umberto DiMario Foundation ONLUS, Toscana Life Sciences, Siena,
3University of Pisa, Pisa, Italy.

Background and aims: Beta-cell dysfunction in Type 2 diabetes (T2D)
involves several molecular mechanisms, including microRNAs deregula-
tion. A new proposed mechanism of beta-cell dysfunction in T2D is the
loss of the mature phenotype or dedifferentiation. We recently demonstrat-
ed that miR-184 is reduced both in T2D donors and in in vitro
dedifferentiated human islets, and that its downregulation leads to overex-
pression of CRTC1, protecting from palmitate- and cytokine-induced ap-
optosis. However, the mechanism leading to miR-184 downregulation is
not known. Therefore, the aim of this study is to shed light onto the
regulatory pathway of miR-184 expression to better understand whether
the dedifferentiation process is a protective mechanism against β cell
stress and apoptosis, occurring in T2D.
Materials and methods: The algorithmMatInspector was used to identify the
predicted TFBS (transcriptional factor binding sites) for miR-184, and allowed
to putatively identify NKX6.1 as regulator gene on miR-184 promoter.
Consequently, NKX6.1 expression was evaluated by Taqman qRT Real-time
PCR in purified human islets from 7 T2D and 10 non-diabetic multiorgan
donors, as well as in 5 in vitro dedifferentiated and 5 native human islet
preparations. NKX6.1 nucleus-cytoplasm translocation was induced through
H2O2 in MIN6 cell line, and miR-184 expression was evaluated in treated vs
non-treated samples by Taqman qRTReal-time PCR.Moreover, the binding of
NKX6.1 to miR-184 promoter was ana lyzed by Chromat in
Immunoprecipitation (ChIP). Statistical analyses were performed using
Mann-Whitney U test and Spearman test; p values <0,05 were considered
statistically significant.
Results:We identified 3 binding sites for NKX6.1 on human promoter
and 1 binding site on mouse promoter of the miR-184 gene. Results
obtained by qRT Real-time PCR demonstrated that NKX6.1 is down-
regulated in human islets of T2D vs non-diabetic donors (p=0,0004)
and in in vitro dedifferentiated vs native human islets (p=0,0079), in
line with reduced expression of miR-184. Moreover, NKX6.1 expres-
sion positively correlated with miR-184 expression in human pancre-
atic islets (r=0,68; p=0,0023). Immunofluorescence analysis on MIN6
cells, in which oxidative stress was induced, showed the translocation
of NKX6.1 from the nucleus to the cytoplasm and, as hypothesized, a
decrease in miR-184 expression (p=0,01). Finally, ChIP data revealed
the actual binding of NKX6.1 on miR-184 promoter, suggesting that
this gene is indeed one of miR-184 regulators and acts on the expres-
sion and function of this miRNA, pivotal for the protection against β-
cell death.
Conclusion: In summary, we found that NKX6.1 is a regulator of miR-184
expression in β-cells. Given the pivotal function of NKX6.1 in the mainte-
nance of β-cell identity, we speculate that its downregulation, and the conse-
quent reduction of miR-184 expression, is involved in β-cell dedifferentiation
process. We hypothesize that the reduced expression of NKX6.1 and of miR-
184, and the consequent increased expression of CRTC1, is a
dedifferentiation-induced protection (DiP) pathway, suggesting a new concept
of β-cell dedifferentiation as a protection mechanism against apoptosis in
T2D.
Disclosure: G.E. Grieco: None.
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Overexpression of eukaryotic translation initiation factor 2A (eIF2A) in
pancreatic beta cells attenuates diabetes in Akita mouse model
E. Panzhinskiy1, G. Soukhatcheva2, S. Skovsø1, D.A. Dionne1, J.S. Wildi1,
X. Hu1, F. Taghizadeh1, C.B. Verchere2, E. Jan3, J.D. Johnson1;
1Department of Cellular and Physiological Sciences, University of British
Columbia, 2Department of Surgery, University of British Columbia,

3Department of Biochemistry and Molecular Biology, University of British
Columbia, Vancouver, Canada.

Background and aims: Endoplasmic reticulum (ER) stress-induced un-
folded protein response (UPR) is a major mechanism mediating beta-
cell apoptosis in diabetes. Inhibition of general protein translation via
phosphorylation of eIF2α is a key event during the UPR. Previously,
we have demonstrated that overexpression of an alternative translation
initiation factor eIF2A, that can deliver initiator tRNA to the ribosome
during inhibition of general translation, protects MIN6 cells, primary
mouse and human islets from ER stress-induced apoptosis. Therefore,
we investigated the potential protective effect of eIF2A in beta cells
in vivo using Akita mice, which carry a mutated Ins2 gene leading to
spontaneous diabetes due to ER stress-induced apoptosis in beta cells.
Materials and methods: For beta-cell specific overexpression we de-
signed adeno-associated virus 6 (AAV6), encoding either eIF2A-GFP
or control GFP and driven by an insulin promoter. 1.5 x 10^11 par-
ticles of either virus were injected into the pancreatic duct of 6-week
old Ins2Akita/WT female mice randomized into two groups (n=5). Body
weight and 4h fasting blood glucose levels were monitored weekly. A
glucose tolerance test (GTT) (1 g/kg, i. p.) and a glucose stimulated
insulin secretion test (1 g/kg, i. p.) were performed 3 weeks after
AAV injection. Plasma insulin and proinsulin levels were measured
with commercially available ELISA kit. Pancreatic islets were collect-
ed for RNA and protein extraction 4 weeks post AAV injection.
Results: Ins2Akita/WT mice with beta-cell specific eIF2A overexpression had
lower fasting blood glucose levels compared to GFP control mice at 2 weeks
(11.3±0.8 vs 17.1±1.0 mmol/l, p=0.0022) and 3 weeks (12.8±1.0 vs 19.2±0.4
mmol/l, p=0.0003) after AAV6 ductal injections. As expected GFP control
Ins2Akita/WT mice showed increased fasting blood glucose levels with age,
but this increase was attenuated by eIF2A overexpression in beta cells. No
significant difference in bodyweight gain was observed between groups at any
time point. Three weeks after viral injection, Ins2Akita/WT mice overexpressing
beta-cell specific eIF2A showed significantly improved glucose tolerance in
comparison to GFP overexpressing Ins2Akita/WT mice (AUC 2646±97 vs 3208
±85 respectively, n=5, p=0.0024). Overexpression of eIF2A in Ins2Akita/WT

was associated with increased insulin secretion at 15 min post glucose chal-
lenge (0.73±0.09 vs 0.47±0.07 ng/ml, n=4, p=0.04) when compared with
controls infected with GFP alone. In fed state, no significant difference in
plasma insulin (0.20±0.06 vs 0.23±0.04 ng/ml, n=5, p=0.7) or proinsulin
levels (13.7±5.2 vs 10.9±4.7 pmol/l, n=5, p=0.7) were detected between
eIF2A-GFP and control GFP expressing Ins2Akita/WT mice. The evidence of
the specific molecular mechanisms involved in this remarkable beta-cell pro-
tection was further provided using qPCR and Western Blotting analysis of
pancreatic islets.
Conclusion: We conclude that overexpression of eIF2A in pancreatic beta
cells prevents progression of diabetes and potentiates glucose stimulated insu-
lin secretion in Ins2Akita/WT mice under the conditions of our study.
Supported by: CDA Operating Grant, JDRF Postdoctoral Fellowship
Disclosure: E. Panzhinskiy: None.
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Human pancreatic beta cell dedifferentiation
F. Chimienti1, M. Diedisheim2, M. Oshima2, O. Albagli-Curiel2, C.
Wennberg-Huldt1, I. Ahlstedt1, M. Clausen3, S. Menon4, M. Hammar1, A.-
C. Andréasson1, P. Marchetti5, L. Marselli5, M. Armanet6, R. Scharfmann2;
1Cardiovascular and Metabolic Diseases, Innovative Medicines and Early
Development Biotech Unit, AstraZeneca R&D, Mölndal, Sweden,
2INSERM U1016, Institut Cochin, Université Paris Descartes, Paris, France,
3Discovery Sciences, Innovative Medicines and Early Development Biotech
Unit, AstraZeneca R&D, Mölndal, Sweden, 4RDI Operations, AstraZeneca
R&D, Cambridge, UK, 5Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy, 6Cell Therapy Unit, Hôpital Saint Louis, AP-HP,
and University Paris-Diderot, Paris, France.

Background and aims: Clinical and experimental evidences indicate a re-
duced functionalβ-cell mass in type 2 diabetes. A recent hypothesis implicates
β-cell dedifferentiation in this reduction of functional β-cell mass. Majority of
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data related to β-cell dedifferentiation derive from rodent models, and only
indirect evidences are available in human. Our goal was to study humanβ-cell
dedifferentiation using the functional human pancreatic β-cell line,
EndoC-βH1, and primary human pancreatic islets.
Materials andmethods:We first screened for molecules that decrease insulin
and MAFA gene expression in EndoC-βH1 cells. We next searched for addi-
tional markers of dedifferentiation both in EndoC-βH1 cells and in primary
human islets, and studied whether dedifferentiated cells could be protected
from extra-cellular signals.
Results: By screening a number of molecules, we first found that FGF2 treat-
ment dramatically reduces insulin production and MAFA expression, a beta
cell specific transcriptional activator in EndoC-βH1 cells. RNASeq of
EndoC-βH1 cells treated with FGF2 revealed the down-regulation of addi-
tional β-cell specific markers, including MAFB, SLC2A2, SLC30A8, GCK.
In parallel, FGF2 treatment activated the expression of β-cell disallowed
genes. This is the case for transcription factors such as MYC, HES1, SOX9
and NEUROG3. This is also the case for hormones such as GASTRIN and
PYY. Such data were further confirmed by qPCR and immunostaining on
primary human islets, attesting that dedifferentiation process occurs in human
beta cells. We also showed that FGF2-induced dedifferentiation is time- and
dose-dependent, and is reversible upon wash-out. Furthermore, transcriptomic
analysis revealed an increase of TNFRSF11B (osteoprotegerin) expression
upon FGF2 treatment. TNFRSF11B is a decoy receptor for the receptor acti-
vator of nuclear factor kappa B ligand (RANKL). Our experimental data on
EndoC-βH1 demonstrated that FGF2-induced TNFRSF11B and protected
beta cells against TNFSF11 (RANKL) signaling by preventing P38
phosphorylation.
Conclusion:We developed a robust model to study β-cell dedifferentiation in
a human context. We discovered SOX9, HES1 and MYC as positive markers
of human β-cell dedifferentiation, demonstrating for the first time direct evi-
dence for dedifferentiation process in human beta cell. Finally, we observed
that beta-cell dedifferentiation prevents against activation of the RANKL
pathway.
Disclosure: F. Chimienti: None.
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Metformin restores insulin secretion from palmitate-treated human islets
by normalising mitochondrial metabolism and reducing ER stress and
apoptosis
J. Cen, E. Sargsyan, P. Bergsten;
Department of Medical Cell Biology, Uppsala University, Uppsala, Sweden.

Background and aims: Insulin levels in the blood of obese individuals are
elevated, which has been related to high concentrations of free fatty acids
(FFAs). In long-term, hyperinsulinemia causes exhaustion of beta cells, insuf-
ficient insulin secretion and development of type 2 diabetes mellitus (T2DM).
In line with this, experiments on isolated human islets showed that palmitate
treatment accentuated glucose-stimulated insulin secretion (GSIS) at earlier
time points and caused beta cell dysfunction after prolonged palmitate expo-
sure. Metformin is the first-line drug for the treatment of T2DM, in particular,
in overweight and obese individuals. However, it remains controversial wheth-
er metformin has a beneficial effect on FFA-treated beta cells. Here, we inves-
tigated if metformin prevents beta cell dysfunction induced by chronically
elevated palmitate levels.
Materials and methods: Study was performed on isolated human pancreatic
islets. Human islets were cultured in CMRL medium containing 5.5 mM glu-
cose. For treatments, human islets were exposed to 0.5 mM palmitate with
0.5%BSA in the absence or presence of 25μMmetformin for 0, 2, and 7 days.
After treatments, GSIS, intracellular insulin content, mitochondrial function
(Extracellular Flux Analyzer XF96e), ER stress (pEIF2α and CHOP), and
apoptosis (active caspase 3) were determined.
Results: GSIS from 2-day palmitate treatment was almost doubled compared
with the control islets and this was accompanied by a 65% rise in oxygen
consumption rate (OCR). After exposing the islets to palmitate for 7 days,
GSIS was significantly lowered to 50% of the control islets but there was no
difference in OCR compared with control islets. The introduction of metfor-
min restored insulin secretion and OCR in islets exposed to palmitate for 2
days. After 7-day treatment with metformin palmitate-exposed islets showed

restored GSIS but exerted no effect on OCR. Insulin content was decreasing
during palmitate culture, from 70% of the control level after 2 days to 30%
after culture for 7 days. The inclusion of metformin during palmitate culture
had no effect on insulin content after 2 days, but almost doubled it after 7 days.
Markers of ER stress (pEIF2α and CHOP) and apoptosis (active caspase 3)
were not affected after 2 days but significantly increased after 7-day palmitate
treatment. They were reduced to the control level in palmitate-exposed islets
treated with metformin.
Conclusion: Metformin prevents palmitate-induced increase of GSIS from
human islets after 2 days and decrease of GSIS after 7 days. These effects
are associated with decreased mitochondrial metabolism at earlier time points
and reduced ER stress and apoptosis at later time points.
Supported by: Beta-JUDO (EU FP7)
Disclosure: J. Cen: None.
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ER stress induces diabetes by impairing early postnatal beta cell
proliferation
G. Leibowitz, Y. Riahi, S. Jimenez, I. Alter, R. Yerosleviz, N. Polin, E. Cerasi;
Hebrew University-Hadassah Medical School, Jerusalem, Israel.

Background and aims: ER stress plays an important role in the pathophysi-
ology of type 1 and type 2 diabetes (T1D and T2D); it is widely believed that
chronic ER stress contributes to reduced beta cell mass in diabetes, but the
underlying mechanisms remain largely unknown. Akita diabetes is a genetic
form of ER stress-induced diabetes resulting from a mutation in the proinsulin
gene, leading to its irreparable misfolding. We studied the life-long changes in
β-cell mass in Akita mice and the role of apoptosis, altered proliferation, or
dedifferentiation in mediating β-cell dysfunction.
Materials and methods: Pancreatic sections were immunostained for islet
hormones, transcription factors (PDX-1 and NKx6.1), proliferation markers
(Ki67, PCNA and phospho-histone H3) and apoptosis (TUNEL). β-cell line-
age tracing was performed using Cre-mediated labeling of differentiated beta
cells. Mice metabolic tests included IPGTT and measurement of glucose-
stimulated insulin secretion.
Results: In 2-3 months old diabetic Akita mice, β-cell mass was decreased by
~70% compared to age-matched controls. TUNEL labeling was rare and pro-
liferation was observed in <1% of beta cells in both Akita and controls, indi-
cating that altered beta cell mass at this stage reflects earlier events. Genetic
lineage tracing showed that <2% of lineage-labeled β-cells were completely
degranulated or mis-expressed somatostatin or glucagon without insulin, indi-
cating minimal contribution of reprogramming to loss of beta cell mass. We
therefore studied early postnatal β-cell dynamics. In control mice, during the
first 3 weeks of life β-cell proliferation was ~10-fold higher than in adult
animals, leading to a 3-fold increase in β-cell mass. In Akita mice, β-cell
proliferation and the expression of Nkx6.1 and PDX-1 were decreased by
~50% and β-cell mass was reduced by 60% compared with controls at day
21. At this stage, mice were normoglycemic despite marked depletion of
pancreatic insulin content, attenuation of insulin secretion, and glucose intol-
erance. Treatment of wildtype mouse islets with a low concentration of the
SERCA inhibitor thapsigargin decreased the expression of cyclin D2, Pdx-1,
Nkx6/1 and proinsulin.
Conclusion: ER stress during early postnatal life inhibits β-cell proliferation,
possibly by reducing the expression of transcription factors required for β-cell
proliferation and maturation, resulting in reduced beta cell mass and silent
impairment of beta cell function. Later in life, these early postnatal defects
give rise to overt diabetes. These findings may have important implications for
the pathophysiology and treatment of T1D and T2D.
Disclosure: G. Leibowitz: None.
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Mini-dose glucagon as a novel approach to prevent exercise-induced
hypoglycaemia in type 1 diabetes
M. Rickels1, S.N. DuBose2, H. Wolper3, E. Toschi3, R. Beck2, M. Cummins4,
B. Newswanger4, M. Riddell5;
1University of Pennsylvania Perelman School of Medicine, Philadelphia,
2Jaeb Center for Health Research, Tampa, 3Joslin Diabetes Center,
Boston, 4Xeris Pharmaceuticals, Austin, USA, 5School of Kinesiology
and Health Science, Muscle Health Research Center, York University,
Toronto, Canada.

Background and aims: Patients with type 1 diabetes (T1D) who do aerobic
exercise have a drop in blood glucose concentration that can result in hypo-
glycemia. Current approaches to prevent exercise-induced hypoglycemia in-
clude reduction in insulin delivery or ingestion of carbohydrates, but these
strategies may still result in hypo- or hyperglycemia. We sought to determine
whether mini-dose glucagon (MDG) given s.c. before exercise could prevent
subsequent glucose lowering, and to compare the glycemic response to current
approaches.
Materials andmethods:We conducted a randomized, 4-period crossover trial
involving 15 adults with T1D who exercised at ~55% VO2max for 45 min with
no intervention (control), 50% basal insulin reduction, 40 g oral glucose tabs,
or 150 μg glucagon, all administered 5 min before exercise.
Results: During exercise, mean plasma glucose increased slightly with MDG
compared to a decrease with control and insulin reduction, and with a greater
increase with glucose tabs. Insulin levels were not different, while glucagon
increased with MDG. Six subjects experienced hypoglycemia (< 70 mg/dl)
during control and 5 during insulin reduction and none with glucose tabs or
MDG; 5 subjects experienced hyperglycemia (≥250 mg/dl) with glucose tabs
and 1 with MDG.
Conclusion: MDG may be more effective than insulin reduction for
preventing exercise-induced hypoglycemia, and may result in less
post-intervention hyperglycemia than ingestion of carbohydrate.

Clinical Trial Registration Number: NCT02660242
Supported by: Funding was provided by the Leona M. and Harry B. Helmsley
Charitable Trust
Disclosure:M. Rickels: None.
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Evaluation of changes in cerebral oxyhaemoglobin during and after a 20-
minute moderate-intensity cycling exercise: a near-infrared spectroscopy
study
A. Tsubaki1, S. Morishita1, Y. Tokunaga2, D. Sato1, H. Tamaki1, H. Onishi1;
1Institute for Human Movement and Medical Science, Niigata University of
Health and Welfare, 2Department of Rehabilitation, Niigata Rehabilitation
Hospital, Niigata, Japan.

Background and aims: Aerobic exercise is highly recommended for patients
with type 2 diabetes mellitus to reduce or control their blood glucose level and
body weight. During aerobic exercise, cortical activities change, and these
changes can be measured noninvasively using near-infrared spectroscopy.
Increased oxygenation (O2Hb) of the cerebral prefrontal cortex during exercise
and improved cognitive function following exercise have been observed.
However, aftereffects of exercise on cerebral O2Hb have not been well

established. This study aimed to investigate changes in oxygenation during
and after a 20-minute moderate-intensity cycling exercise.
Materials and methods: Twelve healthy volunteers (9 women, 3 men)
participated in this study. After an incremental exercise test was per-
formed on a cycle ergometer to determine the maximal oxygen con-
sumption (VO2peak), subjects performed a cycle ergometer exercise
on a separate day. After a 3-minute pre-exercise rest, exercise was
initiated at workloads corresponding to 50% VO2peak for 20 minutes
followed by a 15-minute post-exercise rest. O2Hb levels in the right
prefrontal cortex (R-PFC) and left prefrontal cortex (L-PFC) were
measured using a near-infrared spectrometry system. O2Hb levels of
each area were expressed as changes from the mean pre-exercise rest
phase values, and averaged values of the last 5 minutes during the
exercise and post-exercise rest phases were calculated. One-way
ANOVA was performed to compare these variables according to the
factor of time.
Results: The O2Hb level increased during the exercise and remained follow-
ing exercise. However, the O2Hb level changed throughout the experiment
significantly in both areas (ANOVA, p<0.01). The O2Hb level significantly
increased from the pre-exercise rest phase to 6.60 ± 4.56 (a.u.) in the R-PFC
(post-hoc test, p < 0.01) and to 8.50 ± 5.23 (a.u.) in the L-PFC (post-hoc test, p
< 0.01) during the last 5 minutes of exercise. After the exercise, the O2Hb level
did not return to the pre-exercise value during the 15-minute post-exercise rest
phase in both areas. The O2Hb level in the L-PFC during the last 5 minutes of
the post-exercise rest phase was 5.94 ± 4.65 (a.u.), which was significantly
higher than that during the pre-exercise rest phase (post-hoc test, p < 0.01), and
there was no difference in O2Hb levels during exercise (post-hoc test, p =
0.25).
Conclusion:Oxygenation of the L-PFC persists at least 15 minutes after a 20-
minute moderate-intensity aerobic exercise. The L-PFC plays an important
role in improving cognitive task after moderate-intensity exercise. Our results
suggest that improvement of cognitive function following exercise is based on
increased oxygenation of the prefrontal cortex.
Supported by: Grant-in-Aid for Scientific Research(C)
Disclosure: A. Tsubaki: Grants; Grant-in-Aid for Scientific Research(C).
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Effects of short-term exercise training on intestinal metabolism and gut
microbiota in subjects with insulin resistance
K.K. Motiani1, M.C. Collado2, J.-J. Eskelinen1, K.A. Virtanen1, E.
Löyttyniemi3, S. Salminen4, P. Nuutila1, K.K. Kalliokoski1, J.C.
Hannukainen1;
1Turku PET Center, University of Turku, Turku, Finland, 2Turku PET Center,
IATA-CSIC, Valencia, Spain, 3Department of Biostatistics, University of
Turku, Turku, 4Functional Food Forum, University of Turku, Turku, Finland.

Background and aims: Insulin-stimulated intestinal glucose uptake is
impaired in obese and insulin resistant subjects but ameliorates after
weight loss. We have previously shown in healthy sedentary men that
already short-term exercise training improves insulin-stimulated intes-
tinal glucose uptake. Whether training improves intestinal metabolism
also in insulin resistance is unclear. Here we studied the effects of
two different exercise training methods (moderate intensity continuous
training (MICT)) and high intensity interval training (HIIT)) on intes-
tinal metabolism in insulin resistant subjects. We also studied the
effects of training on gut microbiota.
Materials and methods: Twenty six, sedentary subjects (IFG/IGT n=9, T2D
n=17; males/females 16/10, age 49[SD 4] years; BMI 30.5[SD 3]) were ran-
domized intoHIITandMICT for twoweeks including six training sessions. Of
T2D subjects 13 used glucose lowering medication. Intestinal (duodenum,
jejunum, colon) insulin-stimulated glucose uptake (GU) and fasting free fatty
acid uptake (FAU) from circulation were measured using PET and [18F]FDG
and [18F]FTHA respectively. Fecal samples were successfully collected from
eighteen subjects before and after the exercise intervention 16S rRNA gene
sequencing (MiSeq). The medication (metformin/no-metformin) and gender
were used as additional factors in statistical analyses.
Results:Body adiposity associated positivelywith intestinal FAU and inverse-
ly with aerobic capacity. In the whole study group whole-body insulin
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sensitivity associated inversely with Ruminococcus (r= -0.49, p= 0.054) and
Blautia (r= -0.53, p= 0.04) genus. Intestinal GU associated positively with
microbiota diversity and Bacteroidetes phyla and inversely withDorea genus.
Both HIIT and MICT improved whole-body insulin sensitivity with no group
differences (27%,p<0.05) while VO2peak improved only after HIIT (5%
p=0.01). FAU decreased in jejunum only after MICT [-34%; p=0.02].
Training had no effect on intestinal insulin stimulated GU. Both training
modes increased the Firmicutes/Bacteroidetes ratio at phylum level (p=0.04)
and decreased the levels of Clostridium and Blautia genus (both p=0.04)
without group differences. Training also tended to increase the level of
Bacteroidetes phyla (decreased in obesity) (p=0.06) and decrease the levels
of genus belonging to Dorea and Ruminococcus (both p≤0.07) previously
related to irritable bowel disease.
Conclusion: Two weeks of MICT decreases fasting free fatty acid uptake in
jejunum and both HIITandMICTenhance the gut microbiota profile in insulin
resistance.
Clinical Trial Registration Number: NCT01344928
Supported by: EFSD/Novo Nordisk, SKR, Emil aaltosen Foundation, Orion
Foundation
Disclosure: K.K. Motiani: Grants; Finnish cultural foundation, Orion
foundation.
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Effect of aerobic and resistance exercise training on fat derived
mesenchymal stromal cells (MSCs) in subjects with prediabetes
E. Nylen1, N. Kundu2, C.C. Domingues2, E. Paal1, P. Kokkinos1, S. Sen2;
1Veterans Administration Medical Center, 2George Washington University,
Washington, USA.

Background and aims: The effect of aerobic exercise has been studied ex-
tensively using various inflammatory biomarkers. Previously, we have shown
endothelial progenitor cells (EPCs) can act as a strong cellular biomarker of
endothelial function following aerobic exercise as an intervention. In this
study, we are examining the effect of aerobic exercise on adipocyte derived
Msenchymal Stem Cells (MSCs) as a cellular surrogate of fat activity and
metabolism.
Materials and methods: In this study overweight and obese subjects
(n=10) were enrolled in a 12 week exercise intervention study. The
bi-weekly exercise sessions were supervised by a trained exercise
physiologist and consisted of a 1 hour sessions that included warm-
up and cool-down and 30 min of combined aerobic and resistance
training at an exercise intensity of 50-80% of heart rate reserve. The
patients were also encouraged to be physically active during the rest
of the week. Subcutaneous abdominal fat biopsies were obtained and
fat derived stromal cells were cultured in vitro for 2-3 weeks. MSCs
were analyzed for mRNA gene expression (qRT-PCR) and cellular
oxygen consumption rate (OCR) by SeaHorse, pre and post 12 week
exercise.
Results: With the intervention, gene expression analysis showed glu-
cose transporter, Glucose Transporter [GLUT1] (p= 0.04), mitochon-
drial gene Cytochrome C oxidase [COX4] (p= 0.01), antioxidants
superoxide dismutase [SOD3] and Glutathione Peroxidase [GPX3] (p
values= 0.04, 0.03, respectively) upregulated significantly with a trend
of improvement in other antioxidants such as Catalase [ CAT ] (p
values= 0.07) and reduced expression of inflammatory gene Cyclo-
oxygenase [COX2] pre vs post exercise. Unexpectedly, oxygen con-
sumption rate of MSCs between pre and post exercise group, however
did not showed any significant difference
Conclusion: Preliminary outcome analysis of this on-going study indi-
cates that aerobic exercise modifies gene expression of MSCs.
Exercise appears to augment certain mRNA expressions such as, cel-
lular glucose transporters and cellular anti-oxidants with reduction in
inflammatory marker gene cyclo-oxygenase expression in spite of no
significant change in IL6 or TNF alpha. Though, no significant dif-
ference was observed between oxygen consumption rates in the
MSCs, significant upregulation of cytochrome C oxidase gene,
COX4, gene indicates better mitochondrial function of fat derived
mesenchymal stromal cells, post exercise intervention. Our studies

elucidates critical genes and pathways that appears to respond in fat
derived stem cells post exercise, that may form a basis for pharma-
ceutical intervention in a population who may be unable to exercise
Disclosure: E. Nylen: None.
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Coordinated regulation of adipose tissue adrenergic- and non-adrenergic-
mediated lipolysis during exercise in lean and obese individuals: the effect
of exercise training
R. Stinkens1, K. Verboven2,1, D. Hansen2,3, I. Wens2, I. Frederix3,4, B. Op 't
Eijnde2, J.W.E. Jocken1, G.H. Goossens1, E.E. Blaak1;
1Dep. of Human Biology and Movement Sciences, Maastricht University
Medical Center+, Maastricht, Netherlands, 2Rehabilitation Research Center,
Hasselt University, 3Heart Center Hasselt, Jessa Hospital, 4Health Care,
Hasselt University, Hasselt, Belgium.

Background and aims:Adipose tissue dysfunction, which includes impair-
ments in (adipose tissue) lipolysis, contributes to insulin resistance.
Subcutaneous adipose tissue (SCAT) lipolysis in obesity is characterized
by catecholamine resistance and an impaired ANP responsiveness. It re-
mains to be established whether exercise training improves non-
adrenergically-mediated lipolysis, next to the adrenergic pathway, in met-
abolically compromised conditions. The aim of the present study was to
investigate the effect of local combined α- and β-adrenergic receptor
blockade on SCAT lipolysis in obese insulin sensitive (IS), obese insulin
resistant (IR) and age-matched lean IS men. Moreover, obese individuals
underwent endurance and resistance exercise training to improve metabol-
ic profile and (non-)adrenergically-mediated SCAT lipolysis.
Materials and methods: Abdominal SCAT lipolysis was investigated in
10 obese IS, 10 obese IR and 10 age-matched lean IS men using
microdialysis in the presence or absence of local combined α- and
β-adrenergic receptor blockade (100 μmol/l phentolamine and 100
μmol/l propranolol) at rest, during 60 min of low-intense (40%
VO2max) endurance-type exercise and recovery. Systemic responses
were investigated using venous blood sampling. Obese individuals
participated in a supervised, endurance and resistance exercise training
intervention for 12 weeks (3 sessions/week) after which the microdi-
alysis measurements were repeated in obese IR men.
Results: The exercise-induced increase in abdominal SCAT glycerol
concentrations (expressed as total area under the curve) was more
pronounced in obese IS (81%) and IR (34%) as compared to lean
individuals (Pgroup=0.012). Abdominal SCAT lipolysis was significant-
ly reduced (by ~40%, P=0.020) following local combined α-/β-
adrenoceptor blockade in obese IS individuals only. Despite signifi-
cant improvements in body composition, physical fitness and exercise-
induced changes in circulating free fatty acids, lactate and adrenalin,
exercise intervention did not significantly affect (non-)adrenergically-
mediated lipolysis in abdominal SCAT of obese IR individuals.
Conclusion: Our findings indicate a major contribution of non-
adrenergically-mediated lipolysis during exercise in abdominal SCAT
of lean and obese individuals. Furthermore, a 12-week exercise train-
ing program improved metabolic profile and body composition in
obese individuals, but did not affect abdominal SCAT lipolysis.
Clinical Trial Registration Number: NCT02418728
Supported by: Research Foundation Flanders (FWO)
Disclosure: R. Stinkens: Grants; Research Foundation - Flanders (FWO)
(KAN 1507217N).
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Two weeks of exercise training improves bone marrow metabolism
R.A. Ojala1, K.K. Motiani1, J.J. Eskelinen1, E. Löyttyniemi2, P. Nuutila1,3,
K.K. Kalliokoski1, J.C. Hannukainen1;
1Turku PET Centre, University of Turku, 2Department of Biostatistics,
University of Turku, 3Department of Endocrinology, Turku University
Hospital, Turku, Finland.
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Background and aims: Bone marrow produces blood cells and acts as fat
storage. Exercise training improves bone mineral density but little is known
about the effects of training on bone marrow metabolism. We studied the
effects of short-term high-intensity interval (HIIT) andmoderate-intensity con-
tinuous training (MICT) on bone marrow metabolism.
Materials and methods: We randomized 54 sedentary subjects of whom 28
were healthy (BMI 26,1 (2,4); age 48 (5)) and 26 had insulin resistance (IR) (8
IGT/IFG and 18 T2D; BMI 30,1 (2,5); age 49(4)) into HIITandMICT for two
weeks. Thoracic vertebral (Th1-Th4), abdominal vertebral (Th12-L3), and
femoral bone marrow glucose uptake (GU) were measured during euglycemic
hyperinsulinemia and fasting free fatty acid uptake (FFAU) using PET.
Results: At baseline, GU was highest in abdominal vertebral, followed by
thoracic vertebral, and lowest in femoral bone marrow (all p<0.001). FFAU
was higher in abdominal vertebral and thoracic vertebral than in femoral bone
marrow (both p<0.001). Femoral and abdominal vertebral bonemarrowFFAU
was higher in healthy compared to IR men (p=0.02 and p=0.002 respectively)
and higher in females than males (p<0.001 and p=0.02 respectively). Training
increased whole-body insulin sensitivity in the whole group and while both
training modes increased aerobic capacity in healthy (p=0.001) only HIIT
improved aerobic capacity in IR men (p=0.0135). Training improved femoral
bone marrow GU but we found no statistically significant differences between
training modes, IR and healthy men, or males and females. MICT decreased
FFAU in abdominal bone marrow (p<0.001).
Conclusion: Bone marrow substrate uptake differs regarding anatomical re-
gion. Short-term training improves bonemarrowmetabolism in healthy and IR
subjects.
Clinical Trial Registration Number: NCT01344928
Supported by: EFSD/Novo Nordisk, AF, EAS, COE, Orion, Finnish Diabetes
Foundation
Disclosure: R.A. Ojala: None.
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Potent body weight loss, and therapeutic efficacy in a NASH animal
model by a novel long-acting GLP-1/Glucagon/GIP tri-agonist
(HM15211)
I. Choi, J. Lee, J. Kim, Y. Park, S. Lee, Y. Kim, S.-C. Kwon;
Hanmi Parmaceutical, Seoul, Republic of Korea.

Backgroundandaims:Obesity and related complications are an increasing public
health issue. Existing therapeutic options have limited effectiveness as well as
requiring daily injections. Recent clinical and pre-clinical advances indicate that
simultaneous targetingmore than oneGI hormone signaling pathway could lead to
improved therapeutic efficacywith fewer adverse events. Thus, we have developed
a long-acting GLP-1/glucagon/GIP triple-agonist, HM15211. HM15211 consists
of a triple-agonist peptide (TA211) conjugated to the human aglycosylated Fc
fragment via a short PEG linker. TA211 is amodified glucagon analogwhich leads
to binding and activation of all three receptors (GLP-1R/glucagonR/GIPR). The
human aglycosylated Fc fragment conjugated to TA211 could provide prolonged
PK/PDproperties. Here, we investigated in vitro properties and therapeutic efficacy
ofHM15211 for obesity and nonalcoholic steatohepatitis (NASH) in rodent disease
models.
Materials and methods: To evaluate triple-agonistic property of
HM15211, cAMP accumulation potency was evaluated in CHO cells
stably expressing either the human GLP-1 receptor, the glucagon re-
ceptor, or the GIP receptor. For the obesity treatment study, diet-
induced obesity (DIO) mice were chronically administrated with
HM15211 over 4 weeks, and the body weight, food intake, as well
as BG were monitored. At the end of treatment, liver TG and blood
lipid profiles were determined. For energy expenditure measurement,
each mouse was placed in cages for indirect calorimetry, followed by
VO2 and VCO2 monitoring for 2 days. To evaluate the therapeutic
potential treating NASH, methionine choline-deficient (MCD) diet
mice, a well-established NASH model was utilized. After 4 weeks
treatment, liver TG and the NAFLD activity score (NAS) were deter-
mined. Throughout all studies, liraglutide was used as comparative
control.
Results: HM15211 induced intracellular cAMP accumulation via all three
receptors with a high glucagon activity ratio. The potent glucagon action of
HM15211 result in potent weight loss and improved lipid profiles by enhanc-
ing energy expenditure and lipid oxidation. In addition, balanced GLP-1/GIP
action could neutralize the glucagon-induced hyperglycemic risk. In line with
these results, 4 week treatment with HM15211 showed significantly improved
BWL (~3.0 fold in DIO mice, ~2.4 fold in DIO rat compared to liraglutide)
without hyperglycemia risk with similar food intake. In addition, liver TG and
blood CHO level were significantly decreased. Of note, HM15211, but not
liraglutide, significantly increased energy expenditure in DIOmice. According
to RER (respiratory exchange ratio) value, enhanced energy expenditure by
HM15211 primarily resulted from increased fat oxidation, confirming the
glucagon action of HM15211 in obesity treatment. As to NASH treatment,
HM15211 treatment reduced both liver TG andNAS (1.86 and 0 for liraglutide
and HM15211, respectively) in MCD mice.
Conclusion: The unique GLP-1/glucagon/GIP activity of HM15211 could
provide a favorable therapeutic profile as well as dosing convenience, com-
pared to existing therapeutics in the treatment of obesity and obesity-related
liver disease.
Disclosure: I. Choi: None.
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Weight loss unrelated to decrease in calorie intake after a single dose of a
bispecific antibody to FGFR1/Klothoβ in obese subjects
P.S. Arora1, C. Wong1, A. Baruch1, L. Chinn1, A. Vaze1, N. Lewin-Koh1, L.
Morrow2, S. Chen1, R. Boismenu1;
1Early Clinical Development, Genentech, Inc., South San Francisco,
2ProSciento, Inc., Chula Vista, USA.
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Background and aims:BFKB8488A is a humanized, effector-less, bispecific
antibody designed to activate the receptor for fibroblast growth factor 21
(FGF21) in adipose tissue, the FGFR1/Klothoβ complex. Preclinical studies
demonstrated that BFKB8488A largely recapitulates the metabolic actions of
recombinant FGF21 in rodents and non-human primates. This Phase 1, first-
in-human study was performed with obese but otherwise healthy subjects. The
primary objectives were safety, tolerability, and pharmacokinetics.
Additionally, insulin, glucose, lipids, and other metabolic markers were
measured.
Materials and methods: Seventy-one subjects were randomized 3:1 to re-
ceive a single subcutaneous injection of escalating doses of BFKB8488A or
placebo into the abdomen or thigh. All subjects were confined to a Phase 1 unit
and provided a weight-adjusted diet between Day ‑2 and Day 8; BFKB8488A
was administered on Day 1.
Results: The mean age of subjects at baseline was 44.6 ± 11.8 years,
and mean baseline weight was 99 ± 12.2 kg. Fifty-eight percent of
subjects were male and 45% were of Hispanic ethnicity. Over a wide
range of dose levels, BFKB8488A was generally well tolerated. The
most common adverse event reported was nausea, which was dose-
dependent. BFKB8488A exhibited non-linear pharmacokinetics, with
greater than dose-proportional increases in exposures. A significant
(p < 0.01) dose-dependent decrease in body weight was observed
during the confinement period with minimal weight change in the
placebo group or the lower dose groups (Table 1). Notably, there
was no change in calorie consumption by a visual estimation of per-
cent consumption of standardized meals or in appetite as assessed by
a visual analogue scale during the confinement period. To further test
the mechanism of BFKB8488A-derived weight loss, subjects complet-
ed a food preference survey. In line with previously reported preclin-
ical studies with FGF21 mimetics, a trend towards reduced preference
for sweet foods was seen. Substantial dose-dependent improvements in
cardiometabolic parameters (decreases in insulin, LDL cholesterol, and
triglycerides; increases in HDL cholesterol and adiponectin) were ob-
served, with changes peaking between Days 14 and 21 and persisting
for up to 8 weeks post dose.
Conclusion: A single subcutaneous dose of BFKB8488A caused weight
loss unrelated to loss of appetite or calorie intake and induced long-
lasting metabolic effects similar to those seen with FGF21 mimetics.
BFKB8488A may have potential utility in the treatment of obesity-
related metabolic disorders.

Clinical Trial Registration Number: NCT02593331
Supported by: Genentech, Inc.
Disclosure: P.S. Arora: Employment/Consultancy; Employee of Genentech,
Inc., a member of the Roche group. Stock/Shareholding; Owns Roche stock
and options.
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REMD-477, a human glucagon receptor (GCGR) antibody, reduces daily
insulin requirements and improves glycaemic control in people with type
1 diabetes
J. Pettus1, D. Reeds2, T. Santos Cavaiola1, S. Boeder1, M. Levin1, E. Cava2,
D. Thai3, J. Shi3, H. Yan3, E. Bautista3, J. McMillan3, R. Henry1, S. Klein2;

1UCSD, San Diego, 2Washington University, St. Louis, 3REMD
Biotherapeutics, Camarillo, USA.

Background and aims: Studies conducted in rodent models of T1D have
shown that glucagon receptor blockade normalizes plasma glucose concentra-
tion without the need for exogenous insulin.
Materials and methods: We conducted a randomized, double-blind, pla-
cebo (PBO) controlled trial in 21 subjects with T1D (8 men,13 women)
to evaluate the effect of a single 70 mg SC injection of REMD-477, a
human monoclonal antibody against the GCGR, on daily insulin require-
ments and glycemic control. After obtaining baseline insulin use and data
from Continuous Glucose Monitoring (CGM), subjects were admitted to
the Clinical Research Unit for 5 days. Insulin was provided by continuous
IV infusion to maintain postabsorptive and postprandial plasma glucose
between 90-120 mg/dl and <180 mg/dl, respectively. Standard meals were
provided to ensure the same daily energy and macronutrient contents were
consumed during the inpatient study. Drug/PBO was given on the second
day of admission. The primary endpoint was the comparison between
groups in the change in daily insulin requirements on day 4 from day 1.
Results: An interim analysis of the first 17 subjects found REMD-477 treat-
ment reduced daily insulin use by 32% (4.2%, 60%) vs PBO on Day 4
(p=0.027). Average daily glucose assessed by CGM was 19 mg/dL (6.2, 31;
p=0.006), and 26 mg/dL (8.2, 45; p=0.008) lower in the REMD-477 group
than in the PBO group at Weeks 2 and 3 after treatment, respectively. Glucose
time-in-range (70-180 mg/dL) for REMD-477 was 9.5% (2.7%, 16%;
p=0.009) and 13% (1.9%, 25%; 0=0.026) greater in the REMD-477 group
than in the PBO group during Weeks 2 and 3 after treatment, respectively.
REMD-477 therapy was well tolerated and no episodes of severe hypoglyce-
mia were noted.
Conclusion: These data demonstrate that a single SC injection of
REMD-477 reduces daily insulin requirements while simultaneously
improving glucose control, as measured by average glucose concen-
tration and glucose time-in-range, without increasing hypoglycemia in
subjects with T1D.
Clinical Trial Registration Number: NCT02715193
Supported by: National Institute of Diabetes and Digestive and Kidney
Diseases
Disclosure: J. Pettus: Employment/Consultancy; Sanofi-Aventis, Novo
Nordisk, Valeritas, Insulet, Mannkind, Sensionics, Dexcom. Lecture/other
fees; Sanofi-Aventis, Valeritas.
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Beyond topline results for the oral (non-peptide)GLP-1R agonist TTP273
in type 2 diabetes: How much and when?
J.L.R. Freeman1, I.M. Dunn2, C. Valcarce3;
1Clinical Development, vTv Therapeutics LLC, 2Biometrics and Regulatory
Affairs, vTv Therapeutics LLC, 3vTv Therapeutics LLC, High Point, USA.

Background and aims: The widespread use of GLP-1 analogues/
mimetics that provide glycemic control and weight loss may be hin-
dered by the route of administration and by the high incidence of
gastrointestinal side effects. TTP273 is an oral, non-peptide, GLP-1R
agonist. The aims of this Phase 2 study were to demonstrate 1) com-
petitive HbA1c reduction, 2) weight loss, and 3) negligible GI side
effects following 12 weeks of dosing with TTP273.
Materials and methods: Safety and efficacy were evaluated in a 12-
week, multi-center Phase 2, double-blind, placebo-controlled study
where 174 patients with Type 2 diabetes (T2DM) on stable doses of
metformin were randomized to either placebo or TTP273 (150 mg
once (QPM) or twice (BID) daily). Statistical analyses for topline
results included Placebo (PBO)-subtracted change from baseline
(LSM-CFB) for HbA1c (primary endpoint) and body weight (second-
ary endpoint) as well as a post hoc concentration/effect analysis to
evaluate the effect of exposure on efficacy.
Results: Baseline characteristics were well balanced amongst groups with an
overall mean age of 56 years, mean HbA1c of 8.6%, and mean BMI of 32 kg/
m2. TTP273 was well tolerated with no severe hypoglycemia Adverse Events
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(AEs). Themost common Treatment Emergent AEswas diarrhea (2%, 3% and
12% in PBO, 150mg QPM and 150mg BID, respectively), mostly mild in
intensity, with only one subject discontinued due to mild diarrhea (150 mg
BID). Less nausea was observed in active groups than placebo and the only
incidence of vomiting occurred with placebo dosing. The once and twice daily
treatment arms of TTP273 demonstrated placebo-subtracted decreases from
baseline in HbA1c and weight at 12 weeks of (i) 0.9 ± 0.2 % (p<0.001) and 0.7
± 0.2% (p<0.001), respectively, and (ii) 0.9 ± 0.5 kg (p=0.08) and 0.6 ± 0.5 kg,
respectively. Subsequent concentration/effect analysis of completers reveals
that lower doses demonstrated more pronounced effects for key efficacy end-
points. This observation is confirmed when correlating TTP273 plasma con-
centration with efficacy. Patients dosed with lower than 1.35mg/kg of TTP273
had greater efficacy with placebo-subtracted reductions from baseline in
HbA1c and body weight of 1.7% (p<0.01) and 3.7 kg (p<0.05), respectively,
at 12 weeks.
Conclusion:All three aims of the study were achieved, suggesting that
TTP273 can be efficacious without inducing the side effects of nausea
and vomiting. Concentration/effect analysis suggests that lower doses
showed more pronounced effects for key efficacy endpoints. Similar
findings were observed in the Phase 2 study with our predecessor
agonist (TTP054). This surprising result may be explained by two
significant differences between TTP273 and GLP-1 that may reduce
its effect/increase tolerance at higher exposure levels: 1) TTP273 can
signal directly in the intestine (a response known to desensitize over
time) and 2) TTP273 has a differential signaling pattern that does not
signal through β-arrestin and seems to have sustained activation rela-
tive to GLP in vitro. These results support the conduct of additional
clinical investigation using lower doses to evaluate the efficacy of
TTP273.
Clinical Trial Registration Number: NCT02653599
Disclosure: J.L.R. Freeman: Employment/Consultancy; vTv Therapeutics
LLC. Stock/Shareholding; vTv Therapeutics LLC.
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IDegLira improves cardiovascular risk markers in patients with type 2
diabetes uncontrolled on basal insulin: analyses of DUAL II and DUALV
T. Vilsbøll1,2, T. Blevins3, B.W. Bode4, L.A. Leiter5, N. Poulter6, J. Thurman7,
B.F.R. Agner8, L. Lehmann8, E. Jaeckel9;
1Steno Diabetes Center Copenhagen, University of Copenhagen, Gentofte,
2Center for Diabetes Research, Gentofte Hospital, Copenhagen, Denmark,
3Texas Diabetes and Endocrinology, Austin, 4Emory University School of
Medicine, Atlanta, USA, 5University of Toronto, Toronto, Canada, 6Imperial
College London, London, UK, 7SSM Medical Group, St. Charles, USA,
8Novo Nordisk A/S, Søborg, Denmark, 9Hannover Medical School,
Hannover, Germany.

Background and aims:The efficacy and safety of insulin degludec/liraglutide
(IDegLira) has been demonstrated in patients with type 2 diabetes (T2D)
uncontrolled on basal insulin, with superior HbA1c reductions vs. basal insulin.
The cardiovascular (CV) benefit of liraglutide vs. placebo has also been shown
in the LEADERCVoutcomes trial. This post-hoc analysis examined the effect
of IDegLira vs. insulin degludec (IDeg; DUAL II) and vs. insulin glargine
U100 (IGlar U100; DUALV), both with metformin for 26 weeks, on CV risk
markers.
Materials and methods:DUAL II was a 26-week, randomised, double-blind,
treat-to-target trial; 413 patients with T2D (HbA1c 7.5-10.0%) on basal insulin
(20-40 U) and metformin with or without sulfonylurea/glinides were
randomised 1:1 to once-daily IDegLira or IDeg (maximum dose 50 U).
DUAL V was a 26-week, randomised, open-label, treat-to-target trial; 557
patients with T2D (HbA1c 7.0-10.0%) treated with IGlar U100 (20-50 U)
and metformin were randomised 1:1 to once-daily IDegLira or IGlar U100.
Results: In both trials, there was a greater decrease in systolic blood pressure
with IDegLira (Table), and small but statistically significant increases in mean
heart rate were observed with IDegLira vs. insulin comparators (both p<0.001;
Table). IDegLira was associated with weight loss vs. weight gain with insulin
comparators (estimated treatment difference [ETD] -2.5kg [-3.2; -1.8]95%CI

p<0.0001 and ETD: -3.2kg [-3.8; -2.6]95%CI p<0.05 for DUAL II and

DUAL V respectively). Lipid profile improved with IDegLira in both trials;
total cholesterol and low-density lipoprotein (LDL) cholesterol were signifi-
cantly lower vs. insulin comparators (Table). In DUAL II, apolipoprotein B
(Apo-B) and brain natriuretic peptide (BNP) were significantly lower with
IDegLira vs. IDeg (estimated treatment ratio [ETR] 0.92 [0.88; 0.95]95%CI

p<0.0001 and 0.66 [0.55; 0.79]95%CI p<0.0001 respectively), while high-
sensitivity C-reactive protein (hsCRP) was similar after 26 weeks of treatment
(ETR 0.90 [0.78; 1.04]95%CI p = non-significant [NS]).
Conclusion: In conclusion, IDegLira is associated with a general improve-
ment in CV risk markers vs. basal insulin therapy after 26 weeks of treatment,
which is likely attributable to the liraglutide component.

Clinical Trial Registration Number: DUAL II: NCT01392573, DUAL V:
NCT01952145
Supported by: Novo Nordisk A/S
Disclosure: T. Vilsbøll: Employment/Consultancy; Amgen, Boehringer
Ingelheim, Eli Lilly, Astra Zeneca, MSD, Sanofi, Novo Nordisk.
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MEDI4166, a novel antibody (PCSK9)-peptide (GLP-1) fusion molecule:
single-ascending-dose study in patients with type 2 diabetes
M. Jain1, W. Cook2, L. Morrow3, M. Petrone1, W. Pu2, P. Ambery1, B.
Hirshberg2, G. Carlson4;
1MedImmune, Cambridge, UK, 2MedImmune, Gaithersburg, 3ProSciento,
Inc., Chula Vista, 4AstraZeneca, Gaithersburg, USA.

Background and aims: Glucagon-like peptide-1 (GLP-1) agonists are
an attractive therapy for type 2 diabetes mellitus (T2DM), having
proven effects on glycemic control and, for some, showing positive
effects on cardiovascular (CV) outcomes. High-intensity statin therapy
is recommended in T2DM patients with established CV disease
(CVD) and those at increased CV risk (eg, LDL cholesterol [LDL-c]
≥100 mg/dL, family history of premature CVD). However, some
T2DM patients at high CV risk may require additional lowering of
LDL-c or may be intolerant to high-intensity statin therapy. Blockade
of antiproprotein convertase subtilisin/kexin type 9 (PCSK9) has
emerged as an effective method to lower LDL-c and to decrease risk
of CV events by decreasing degradation of the LDL receptor.
MEDI4166 is a novel antibody-peptide genetic fusion molecule com-
prising a PCSK9 antibody and a GLP-1 analogue linked to the N
terminus of the antibody light chain by a peptide linker, and therefore
has the potential to effectively lower glucose and LDL-c with a single
molecule. This first-in-human study investigated the safety and phar-
macokinetics (PK) of single ascending-doses of MEDI4166 in patients
with T2DM.
Materials and methods: In this multicenter, double-blind, placebo-con-
trolled, single-ascending-dose study, 40 adult T2DM subjects receiving met-
forminmonotherapy and LDL-c ≥70mg/dLwere randomized to 1 of 5 cohorts
receiving SCMEDI4166 or placebo (MEDI4166, n = 6; placebo, n = 2 in each
cohort). MEDI4166 dose was increased by approximately 0.5 log fold incre-
ments between cohorts. After dosing on Day 1, subjects were followed for 6
weeks for safety, including immunogenicity (ADA) and PK.
Pharmacodynamic (PD) measures (free PCSK9 levels and GLP-1 activity
measured by GLP-1 receptor activation assay) were also assessed throughout
the study.
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Results: Of 40 randomized subjects, 39 completed the study. MEDI4166 was
well tolerated; AEs occurred in 20 (66.7%) MEDI4166 subjects and 5 (50%)
placebo subjects. GI symptoms were the most common treatment-related AE
in both groups (MEDI4166: n = 5 [16.7%]; placebo: n = 3 [30%]); no dose-
dependent relationship was observed. No significant laboratory, vital sign, or
ECG abnormalities were identified. PK were nonlinear across the dose range
and allowed for weekly dosing. Of 30 subjects, 8 (27.6%) receiving
MEDI4166 showed treatment-induced or treatment-boosted ADA response.
No significant change in PK or PD was observed between ADA-positive and
ADA-negative subjects. Free PCSK9 levels declined in a dose-dependent
manner (Figure). GLP-1 activity was confirmed at the higher doses by GLP-
1 receptor activation bioassay.
Conclusion: In this single-ascending-dose study in patients with T2DM,
MEDI4166 had an acceptable safety profile, and dual target engagement was
observed. Further investigation of this molecule in a multiple-ascending-dose
study is ongoing.

Clinical Trial Registration Number: NCT02524782
Supported by: MedImmune
Disclosure:M. Jain: Employment/Consultancy; MedImmune.

OP 20 Retinopathy, pathophysiology
and new therapeutic targets
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Understanding of themechanisms involved in vascular leakage in diabetic
retinas with glial activation: a proteomic approach
O. Simo-Servat1, J. Sundstrom2, C. Hernández1, M. García-Ramírez1, T.W.
Gardner3, R. Simó1;
1Vall d'Hebron Reserach Institute and CIBERDEM, Barcelona, Spain, 2Penn
State Hersey Medical Center, Hersey, 3Kellogg Eye Center. University of
Michigan, Ann Arbor, USA.

Background and aims: Glial activation (GA) or reactive gliosis is an early
event in the pathogenesis of diabetic retinopathy (DR), which participates in
early events of microvascular impairment. One of the most important features
in the early stages of DR is the disruption of the blood-retinal barrier (BRB),
which results in vascular leakage. BRB is maintained by cell-cell adhesions
and cell-matrix adhesion, with the support of glial cells. Most of the cellular
and molecular knowledge on the mechanisms of BRB breakdown comes from
experimental models and little is known regarding the underlying mechanisms
linking GA and vascular leakage by examining the retinas from diabetic pa-
tients. In the setting of a general study aimed at identifying new therapeutic
targets for early stages of DR by means of a proteomic approach using human
retinas, we have herein focused on proteins that are involved in the mainte-
nance of BRB.
Materials and methods: Human retinal samples were obtained from 10
type 2 diabetic donors without (n=5) and with (n=5) GA, and 5 non-
diabetic donors (control group). All groups were matched by age.
Diabetic donors did not presented microcirculatory abnormalities in
the ophthalmoscopic examinations performed during the two years
before death. Retinal lysates from each group were pooled and run
on an SDS-PAGE gel. Bands were analyzed sequentially by LC/MS
using an Orbitrap Mass Spectrometer.
Results: The retinas with GA presented a significant increase of ERM
(ezrin, radixin moesin) proteins and fragments of Rho GDP dissociation
inhibitor (RhoGDI) compared with those without GA or the control group
(p<0.01). ERM proteins regulate cytoskeleton conformation directly (by
binding actin filaments) and indirectly (binding RhoGDI, which allows
Rho GTPases activation). These pathways when activated induce endothe-
lial contractility, favouring intercellular junction opening and paracellular
permeability, which is one of the mechanisms implicated in vascular
leakage. On the other hand, isoform A2 of the tight junction protein
ZO-2 and the proteins talin-1 and talin-2 (which participate in focal ad-
hesions between the endothelial cells and the extracellular matrix) were
significantly reduced in retinas with GA compared with those without GA
or controls (p<0.01). These findings were associated with a significant
increase in albumin and immunoglobulins (p<0.01), thus indicating the
presence vascular leakage.
Conclusion: ERM proteins and RhoGDI are increased in early stages of DR
and could be implicated in vascular leakage by inducing changes in the cyto-
skeleton conformation of endothelial cells. The reduction in ZO-2, talin-1 and
talin-2 proteins observed in retinas from patients with GA could contribute to
vascular leakage by means of loss of tight junction and focal adhesions.
However, further studies are required for elucidating the mechanisms involved
in the regulation of these proteins, as well as their role in the crosstalk between
GA and vascular leakage.
Supported by: FIS (PI16/00541)
Disclosure: O. Simo-Servat: None.
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The evaluation of ocular changes in prediabetic individuals
A. Sokolowska-Oracz, P. Piatkiewicz;
Medical University of Warsaw, Warsaw, Poland.

Background and aims: Prediabetes is the major risk factor for type 2 diabetes,
but the prediabetic state itself is also associated with classical macrovascular
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and microvascular complications. Studies indicate that other ophthalmic ab-
normalities can develop during the stage of prediabetes, however data on the
occurrence of ocular changes are limited. The aim of our study was to evaluate
ocular changes in prediabetic individuals.
Materials and methods: 60 subjects (40 women, 20 men) aged 37-78,
with impaired fasting glucose and/or impaired glucose tolerance, were
enrolled in the study and compared to 30 volunteers (20 women, 10
men) without prediabetes, aged 39-75. Both groups underwent a com-
plete physical examination, biochemical tests and ophthalmic exami-
nation: visual acuity testing, colour vision and letter contrast sensitiv-
ity tests, anterior and posterior segment evaluation, intraocular pres-
sure measurement, fundus photographs and optical coherence tomog-
raphy. Prediabetic patients underwent examinations twice: on the 1st
visit and on the 2nd visit after 9 months period.
Results: The prediabetic group was characterised by statistically higher level
of HbA1c, HOMA-IR, increased occurrence of BMI≥25 kg/m² and hyper-
tension as compared to healthy controls (table). Patients with IFG and/or
IGT had increased prevalence of cataract as compared to control group
(31.7% vs 6.7%; p<0.05), significantly higher incidence of corneal surface
disorders (21.7% vs 3.3%; p<0.05), posterior vireous detachment (PVD)
(76.7% vs 55%; p<0.05), arteries narrowing (81.7% vs 63.3%; p<0.05)
and hypertension angiopathy (70% vs 36.7%; p<0.05). There was also dif-
ference in prevalence rate of retinopathy between prediabetic and control
groups (8.3% vs 3.3%; NS), as well as acquired colour vision impairment
(8.3% vs 0%, NS), but results were not statistically significant. We found
association between increased rate of arteries narrowing and hypertension.
Higher BMI (≥25 kg/m²) was independent factor of PVD in prediabetic
patient. There was association between cataract and older age. Comparing
visit 1 to visit 2 statistically significant differences were observed in fasting
plasma glucose level (106.9 vs 104.1 mg%; p<0.05) and HbA1c (5.80 vs
5.99%; p<0.05). There was no statistically significant difference in ocular
changes, however increased prevalence of retinopathy signs were noted on
examination after 9 months period (8.3% vs 12.7%; NS).
Conclusion: Prediabetic subjects present increased prevalence of ocular dis-
orders as compared to healthy population. Results of this study indicate that
prediabetic state is the independent risk factor of several ophthalmic compli-
cations, although many patients with prediabetes have other features of meta-
bolic syndrome. The regular ophthalmic monitoring seems to be essential at
the stage of prediabetes in order to detect ocular abnormalities and identify
individuals at risk of other diabetic complications.

Disclosure: A. Sokolowska-Oracz: None.
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Topical administration of Dipeptidyl Peptidase 4 (DPP-4) inhibitors pre-
vents retinal neurodegeneration in experimental diabetes
C. Hernández, P. Bogdanov, C. Solà-Adell, J. Sampedro, O. Simó-Servat, M.
García-Ramírez, R. Simó;
Vall d'Hebron Research Institute, Barcelona, Spain.

Background and aims:Glucagon-like peptide 1 (GLP-1) and GLP-1 receptor
(GLP-1R) have recently been found in the human retina, and topical adminis-
tration of GLP-1R agonists prevents retinal neurodegeneration and vascular
leakage in experimental diabetes. Since GLP-1 is rapidly degradable by DPP-
IV it is possible that DPP-IV inhibitors can enhance the beneficial effects of
retinal GLP-1. Themain aims of the present study are: a) To determinewhether

the topical administration (eye drops) of DPP-IV inhibitors is able to reduce
GLP-1 degradation, thus preventing retinal neurodegeneration and vascular
leakage in db/db mice; b) To investigate whether, as occurs with GLP-1, the
reduction of glutamate mediated excitotoxicity is among their mechanisms of
action.
Materials and methods: Eye-drops containing sitagliptin, saxagliptin or
vehicle were administered for 14 days (twice per day) to db/db mice
(n=10 per group). Neurodegeneration was assessed by measuring glial
activation (GFAP-IF), the rate of apoptosis (TUNEL) and ERG
(Ganzfeld) features. Vascular leakage was examined by assessing the
extravasated albumin. The retinal content of GLP-1 and its down-
stream effector AMPc were assessed before and after the administra-
tion of DPP-IV inhibitors. Glutamate and GLAST were determined by
HPLC and IF, respectively.
Results: Topical treatment with saxagliptin or sitagliptin prevented gli-
al activation, apoptosis and vascular leakage induced by diabetes. In
addition, they also significantly prevented the diabetes induced func-
tional abnormalities in the ERG. A significant increase of GLP-1 was
found after treatment with either saxagliptin or sitagliptin.
Furthermore, a dramatic prevention of GLAST downregulation in-
duced by diabetes was found, which resulted in a significant reduction
of extracellular concentration of glutamate. All these effects were ob-
served without any change in blood glucose levels and, therefore, they
cannot be attributed to changes in the diabetic milieu. However, acti-
vation of other pathways unrelated to GLP-1R cannot be ruled out.
Conclusion: Topical treatment with DPP-IV inhibitors prevents the neurode-
generative process, as well as vascular leakage, that occur in early stages of
diabetic retinopathy (DR). This non-invasive treatment can be contemplated
(alone or in combination with GLP-1) as a new strategy for treating DR.
Supported by: SAF2016-77784; Fundació La Marató de TV3 (201629-10)
Disclosure: C. Hernández: None.
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Growth factor gene therapy as a therapeutic approach for diabetic
retinopathy
R. Araújo;
CEDOC-Chronic Diseases Research Center, Lisbon, Portugal.

Background and aims: Diabetic retinopathy (DR) is a serious complication
of diabetes mellitus (DM) and its prevalence has been increasing worldwide.
Early diabetic retinopathy is characterized by a loss of pericytes from retinal
capillaries, the appearance of acellular capillaries and microaneurysms, and a
breakdown of the blood-retinal barrier. In later stages, this can evolve into the
proliferative phase in which there is neovascularization of the retina and vision
loss. Aside from pathological damage, treatments such as laser photocoagula-
tion and vitrectomy, applied in advanced disease stages, have severe side
effects and further damage the visual field. Additionally, protein-based anti-
angiogenic agents used to delay progression of neovascularization require
frequent local administration, increasing the risk of retinal detachment, vitre-
ous hemorrhage, and cataract formation. Studies in human diabetic retinas
have revealed an imbalance between pro-angiogenic factors such as the vas-
cular endothelial growth factor (VEGF) and placental growth factor (PlGF)
and anti-angiogenic factors, like the pigment epithelial-derived factor (PEDF).
This imbalance favoring pathological angiogenesis contributes to DR, and can
thus constitute a therapeutic target for gene therapy, recently shown to be an
adequate intervention for long-term treatment of several retinal pathologies.
We have previously described the effectiveness of PEDF gene therapy using
the episomal vector pEPito in human RPE cells and in the retina of diabetic
mice after a single subretinal injection. PEDF gene therapy reduced DR hall-
marks such as microglia reactivity, VEGF expression and the levels of glucose
transporter GLUT1, but we have not explored its effect on the retinal vascu-
lature. In this context, our first aim is to evaluate the effect of PEDF gene
therapy on DR vasculature, followed by targeting of pathological angiogene-
sis. For this we have designed a siRNA targeting PlGF due to its role in
pathological angiogenesis. In the future, we intend to evaluate the impact of
a dual gene therapy approach promoting PEDF overexpression and simulta-
neously PlGF suppression to treat DR.
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Materials and methods: Human retinal pigment epithelial (RPE) cells
were cultured in Dulbecco’s Modified Eagle’s Medium (DMEM). A
small interfering RNA (siRNA) corresponding to PlGF mRNA and a
scrambled siRNA (scRNA) were used to transfect cells. PlGF, PEDF
and VEGF mRNA were quantified by real-time polymerase chain re-
action (RT-PCR).
Results: PlGF production is described in the literature as generally occurring
in the choroid, but we have analysed the RPE and found these cells to produce
and secrete PlGF. To inhibit PlGF, we have tested a range of concentrations of
siRNA and our data shows a reduction of PlGF transcripts of up to 50% in
RPE cells, after 24 and 48 h of incubation. The maximum inhibition was
achieved with a siRNA concentration of 50 pmol/ml. To determine if PlGF
inhibition had an effect on the secretion role of RPEs, we analysed the tran-
script levels of VEGF and PEDF and found that the suppression of PlGF gene
in vitro had no effect in the production of these factors. Based on these results
we have designed an expression system for a shRNA targeting PlGF to assess
in vitro and in vivo feasibility of our approach.
Conclusion: Jointly, the previous results from PEDF-pEPito and the efficient
knockdown of PlGF in RPE cells, suggest a possible therapeutic potential of
gene therapy with a strategy based on simultaneous PEDF overexpression and
PlGF inhibition, for the rescue of DR.
Supported by: FCT
Disclosure: R. Araújo: Grants; FCT.
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Diabetic retinopathy after Roux-en-Y gastric bypass
L.R. Madsen1,2, T. Bek3,2, B. Richelsen4,2;
1Department of Endocrinology, Aarhus University Hospital, 2Department of
Clinical Medicine, Aarhus University, 3Department of Ofthalmology, Aarhus
University Hospital, 4Department of Endocrinology and Internal Medicine,
Aarhus University Hospital, Aarhus, Denmark.

Background and aims:Roux-en-Y gastric bypass (RYGB) is a effective
and durable treatment of obesity. Furthermore, it leads to improve-
ments in or even remission of obesity-related comorbidities such as
type 2 diabetes mellitus (T2D). Ophthalmological screening including
retinal photo imaging is a cornerstone in preventing eye-threatening
complications in individuals with T2D, but there is no consensus on
whether or not to end this screening process after surgical remission
of T2D. Moreover, rapid deterioration in diabetic retinopathy due to
immediate glucose control following RYGB is still a concern. We
aimed to evaluate diabetic retinopathy in T2D individuals following
RYGB compared to non-operated T2D individuals, and to investigate
if there is cause of concern regarding deterioration following RYGB.
Materials and methods: I this clinical trial, 96 RYGB operated obese indi-
viduals with T2D were matched on age, gender, and current BMI with 47 non-
operated T2D individuals. After induction of cytoplegia and mydriasis fundus
photography was performed. We used the Wisconsin Epidemiologic Study of
Diabetic Retinopathy (modified by the ETDRS Report 12) to grade retinal
lesions from 1-6 (6= most severe). In 49 of the RYGB operated individuals
pre-surgical fundus photography were available and assessed as described
above. Moreover, HbA1c, BP, anthropometrics, diabetes duration, and
smoking were recorded.
Results:Median time sinceRYGBwas 6.1 years (IQR: 5.4; 7.0). Forty-nine of
the 96 RYGB operated individuals fulfilled the criteria for T2D remission
(HbA1c < 48 mmol/mol and no antidiabetic medication). Group characteristics
are presented in table 1. A total of 103 individuals had no detectable retinal
changes (grade 1), 25 had grade 2 retinopathy, and 15 had more advanced
retinopathy (grade 3-6). The latter were merged due to small numbers in each
group. Only 2% of the RYGB individuals with remission displayed severe
retinopathy, compared to 11% in the T2D control group and 19% among
RYGB individuals still suffering from T2D (p-value <0.001). When adjusting
for smoking, gender, and diabetes duration in a multiple regression model the
RR of any diabetic retinopathy was 0.67 (0.65; 0.69) and 0.33 (0.14; 0.74) for
RYGB individuals with and without remission, respectively. Only one out of
23 RYGB individuals with T2D remission displayed deterioration (from 0 to 1

in grading), while 4 out of 26 RYGB individuals without remission displayed
deterioration (p=0.20).
Conclusion: In our cohort RYGB operated both with and without T2D
remission have a significant reduced risk of diabetic retinopathy com-
pared to non-RYGB matched controls. RYGB does not seem to pro-
voke deterioration of retinopathy despite rapid improvement in glucose
levels.

Clinical Trial Registration Number: NCT02625649
Supported by: DDA
Disclosure: L.R. Madsen: Grants; Danish Diabetes Academy, Central
Denmark Region, AP Møller Foundation, Aarhus University, NOVO nordisk
Foundation.
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Topical administration of somatostatin and brimonidine in the early
stages of diabetic retinopathy: results of the EUROCONDOR study
R. Simó1, F. Bandello2, C. Egan3, J. García-Arumí4, J. Gibson5, J. Grauslund6,
S.P. Harding7, G.E. Lang8, P.Massin9, E.Midena10, P. Scanlon11, B. Ponsati12,
M. Porta13, C. Hernández1, J. Cunha-Vaz14;
1Vall d'Hebron Research Institute, Barcelona, Spain, 2University Vita-Salute,
Milano, Italy, 3University College London, London, UK, 4Vall d’Hebron
University Hospital, Barcelona, Spain, 5Aston University, Birmingham, UK,
6University of Southern Denmark, Odense, Denmark, 7University of
Liverpool, Liverpool, UK, 8University of Ulm, Ulm, Germany, 9Lariboisière
Hospital, Paris, France, 10University of Padova, Padova, Italy,
11Gloucestershire Hospitals NHS Foundation Trust, Cheltenham, UK,
12BCN Peptides, Barcelona, Spain, 13University of Torino, Torino, Italy,
14AIBILI, Coimbra, Portugal.

Background and aims: To present the initial results of the first clinical trial
using neuroprotective agents (somatostatin 0.1% [SST] and brimonidine tar-
trate 0.2% [BMN]) administered in eye drops for treating diabetic retinopathy
(DR). The primary objective was to assess whether these neuroprotective
drugs, administered topically, were able to prevent or arrest
neurodegeneration.
Materials and methods: 449 type 2 diabetic patients with either no
visible DR (ETDRS level <20; n=193) or only early stages of DR
(ETDRS level 20-35; n=256) were enrolled in a prospective (2 years
of follow-up), multicenter and randomized clinical trial. Primary out-
come: changes in the implicit time assessed by mfERG. Exclusion
criteria included retinal diseases associated with neurodegeneration,
renal failure, and HbA1c > 10% in the previous 6 months before
recruitment. Eye drops were administered twice per day in each eye.
Color fundus photography, SD-OCT and mfERG were performed ev-
ery 6 months and graded by a centralized reading center.
Results: Similar clinical features and degree of metabolic control (HbA1c)
were observed among the three arms (placebo, SST and BMN) at baseline
and during follow-up. We did not observe differences at the end of follow-
up regarding new cases of neurodegeneration among the three arms. However,
in those patients in whom neurodegeneration was already detected at baseline
(≥6 abnormal hexagons for implicit time in mfERG), SST and BMN arrested
the progression of neurodegeneration in comparison with placebo (p<0.01).
No effect was observed in the development or progression of microvascular
disease assessed by ETDRS scale. The overall drop-out rate was 23%. The
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only remarkable secondary effect was the high local side effects reported with
BMN, which significantly contributed to the drop-outs.
Conclusion: Topical administration of SST and BMN are useful in arresting
the progression of neurodegeneration in early DR. The high rate of local
adverse effects observed with BMN seems a limiting factor for using this drug
as chronic treatment. Further studies with SSTwith more longer follow-up in
order to determine whether this beneficial neuroprotective effect results in
reduction of microvascular disease are needed.
Clinical Trial Registraion Number: NCT01726075
Supported by: European Union 7th Framework Programme EC-FP7-278040
Disclosure: R. Simó: None.

OP 21 From vascular inner layer
to cognition

121
Irisin improves endothelial dysfunction by upregulating haeme
oxygenase-1/adiponectin axis in perivascular adipose tissue in obese mice
X. Sun1, N. Hou1, F. Han2;
1Department of Endocrinology, Affiliated Hospital of Weifang Medical
University, 2Department of Pathology, Affiliated Hospital of Weifang
Medical University, Weifang, China.

Background and aims: Irisin is secreted by myocytes and has been proposed
to improve endothelial function in obesity. However, most of the studies about
endothelial function are concerned with the conditions of removed
perivascular adipose tissue (PVAT).With regard to PVAT that could exacerbate
endothelial dysfunction in obese subjects, it is important for us to knowwheth-
er irisin also has a protective effect on endothelial function by regulating the
PVAT function. Therefore, the objective of this study was to determine wheth-
er irisin could improve endothelial dysfunction via regulation of the heme
oxygenase-1(HO-1)/adiponectin axis in PVAT in obesity.
Materials and methods: C57BL/6 mice were fed with a regular or a high-fat
diet (HFD) with or without treatment with irisin. Endothelial function was
determined by measuring endothelium-dependent vasodilatation of the thorac-
ic aorta with or without PVAT (PVAT+ or PVAT−). Nitric oxide (NO) in the
aorta was determined. Protein levels of HO-1 and adiponectin were detected
by western blot. UCP-1, Cidea, and TNF-α gene expression in PVAT were
tested by real-time PCR.
Results: Treatment of HFD mice with irisin improved glucose and lipid
metabolism (glucose, 98.5 ± 4.6 mg/dl vs. 108.1 ± 4.7 mg/dl; triglycerides,
109.48±11.35 mg/dl vs. 132.13±8.86 mg/dl; NEFA 0.90 ±0.18 mmol/L vs.
1.20 ± 0.20 mmol/L; P < 0.01), reduced plasma levels of TNF-α (29.02
±2.56 pg/ml vs. 40.22±4.87 pg/ml, P < 0.01), malondialdehyde (5.14±0.33 ±
0.60 umol/L vs. 6.63±0.76 umol/L, P < 0.01) and enhanced plasma
adiponectin levels (15.86±1.04 ug/ml vs. 12.60±1.68 ug/ml, P < 0.01).
The presence of PVAT significantly impaired endothelial function in the
HFD mice (maximum vasodilatation rate, 38.3% ± 3.3% vs. 46.3% ±
3.5%, P < 0.05). Treatment of HFD mice with irisin restored this impairment
with a similar response to both the PVAT+ ring and the PVAT− ring in vivo
(60.2% ± 3.9% vs. 65.3% ± 4.0%, P > 0.05) or ex vivo (59.1% ± 3.6% vs.
60.7% ± 3.6%, P > 0.05). Incubated aortic rings (PVAT-) with PVAT-derived
conditioned medium (CM) from HFD mice impaired endothelial function in
control mice (40.5% ± 3.4% vs. 86.4% ± 4.3%, P < 0.05). This impairment
was prevented by incubating the aortic rings (PVAT-) from HFD mice with
PVAT-derived CM from irisin (59.1% ± 4.2% vs. 45.6% ± 3.6%, P < 0.05).
However, the beneficial effects above were partly attenuated in the presence
of HO-1 inhibitor (stannous protoporphyrin) and adiponectin receptor
blocking peptide (ACRP-30 N-20). Treatment of HFD mice with irisin sig-
nificantly increased NO levels, protein levels of HO-1 and adiponectin,
mRNA expressions of UCP-1 and Cidea, and decreased superoxide produc-
tion and TNF-α expression in PVAT (P < 0.05).
Conclusion: Irisin improved endothelial function by modulating HO-1/
adiponectin axis in PVAT in HFD-induced obese mice. These findings suggest
that regulating PVAT function may be a potential mechanism by which irisin
improves endothelial function in obesity.
Supported by: National Natural Science Foundation of China (81400829,
81600663)
Disclosure: X. Sun: None.

122
Identification of the transcription factors ZBTB7A and MAZ as novel
regulators of gene expression in endothelial cells of diabetic origin
H. Rafehi, J. Okabe, M. Ziemann, A. Kaspi, A. El-Osta;
Department of Diabetes, Monash University, Melbourne, Australia.

Background and aims: Endothelial dysfunction is a critical early step in the
development of atherosclerotic plaques in type I diabetes (T1D).While protein
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level changes in this transition to a pro-inflammatory state have been well
characterised, the transcription events involved, including histone modifica-
tions, remain poorly defined. Histone deacetylase (HDAC) inhibitors, which
paradigmatically activate gene expression via pharmacological inhibition of
HDAC enzymes (acetylation writers), are protective against the development
of T1D in animal models. Recent evidence shows anti-inflammatory effects of
HDAC inhibitors in healthy primary human aortic endothelial cells (HAECs),
though the effects in diabetic HAECs have yet to be defined.We compared and
contrasted genome-wide trends in transcriptional regulation in HAECs derived
from healthy and T1D individuals following HDAC inhibition.
Materials and methods: We studied genome-wide gene expression (RNA-
seq) and histone acetylation (chromatin immunoprecipitation, ChIP-seq) pro-
files of HAECs derived from healthy and T1D individuals, before and after
exposure to the HDAC inhibitor suberanilohydroxamic acid (SAHA, n=3,
conc. 2 μM, for 12 or 16h).
Results: SAHA induced potent increases in histone acetylation at gene
promoters in diabetic HAECs, consistent with the paradigmatic action of
HDAC inhibitors. In contrast, SAHA mediated unexpected increased and
decreased promoter acetylation in healthy HAECs, which correlated with
gene expression. Transcription factor (TF) analysis identified that gene
promoters that are deacetylated in healthy cells, but acetylated in diabetic
cells by SAHA, were enriched for the TFs ZBTB7A and MAZ, suggest-
ing altered activities of these proteins in diabetic HAECs. Though not
previously linked to diabetes, ZBTB7A deletion in some cancers is impli-
cated in the expression of glycolytic genes, while MAZ regulates the
expression of insulin via its interaction with the IDDM2 locus.
Furthermore, analysis of TF binding sites from the ENCODE projects
shows that up to 90% of ZBTB7A binding sites intersect with MAZ
genome-wide, suggesting that the two proteins work either in synergy
or in opposition to regulate gene expression. Validation by RNA-seq of
healthy and diabetic HAECs cultured in hyperglycaemic conditions for 15
days identified suppression of multiple genes regulated by ZBTB7A and
MAZ, including TRIB1, an inflammatory regulator implicated in athero-
sclerosis and hepatic glucose homeostasis. TRIB1 expression was
reactivated by SAHA in diabetic HAECs. Furthermore, re-analysis of
public data identified strong binding of ZBTB7A at the promoter of
TRIB1 that correlated with low gene expression, and reactivation TRIB1
expression following ZBTB7A deletion in human erythroblasts. This im-
plicates suppression of TRIB1 mediated by increased ZBTB7A binding at
the gene promoter in diabetic cells and on exposure to hyperglycemic
conditions.
Conclusion:Our data predicts a role for the transcription factors ZBTB7A and
MAZ in altered gene expression following chronic hyperglycaemic. Further
work, including ZBTB7A and MAZ ChIP and deletion studies in
hyperglycaemic cells, are in progress to validate these findings.
Disclosure: H. Rafehi: None.
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Strict glycaemic control improves arterial stiffness, left ventricular
myocardial deformation, endothelial glycocalyx and oxidative stress in
type 2 diabetic patients
G. Pavlidis1, I. Ikonomidis2, F. Kousathana1, E. Maratou3, H. Triantafyllidi2,
M. Varoudi2, J. Lekakis2, G. Dimitriadis1, V. Lambadiari1;
12nd Dpt of Internal Medicine, Research Institute and Diabetes Center,
Medical School, National and Kapodistrian University of Athens, Attikon
University Hospital, 22nd Dpt of Cardiology, National and Kapodistrian
University of Athens, 3Hellenic National Center for Research, Prevention
and Treatment of Diabetes Mellitus and its Complications, Athens, Greece.

Background and aims: Poor glycaemic control affects myocardial function
even subclinically. We investigated whether changes in arterial stiffness, left
ventricular (LV) myocardial deformation and endothelial glycocalyx, an index
of the microvasculature function, relate to changes of oxidative stress in pa-
tients with poorly controlled type-2 diabetes before and after strict glycaemic
control.
Materials and methods: In 100 poorly controlled diabetic patients (age:51
±12 years) and 25 controls matched for age and sex and no atherosclerotic
risk factors, we measured at baseline and 6 months after strict glycaemic

control: a)pulse wave velocity(PWVc-Complior), central systolic blood
pressure(cSBP), augmentation index(AI), b) LV longitudinal strain(GLS),
systolic(LongSr)and diastolic(LongSrE)strain rate, peak twisting(pTw), peak
twisting(pTwVel)and peak untwisting velocity(pUtwVel)using speckle track-
ing echocardiography. The degree of LV untwisting was calculated as the
percentage difference between peak twisting and untwisting at mitral valve
opening(MVO) (%dpTw−UtwMVO),at peak(%dpTw-UtwPEF)and end of ear-
ly LV diastolic filling(%dpTw-UtwEDF), c)perfused boundary region(PBR)
of the sublingual arterial microvessels(ranged from 5-25μm)
(Sideview,Darkfield imaging,Glycocheck). Increased PBR equals reduced
endothelial glucocalyx thickness, d)Flow mediated dilatation(FMD) of the
brachial artery and percentage difference of FMD(FMD%), e)
malondialdehyde(MDA) and protein carbonyls(PCs) plasma levels.
Results: Diabetic patients had higher AI(26±15 vs. 19.4±14.7%), PWV(12±3
vs. 8.8±1.3m/sec), cSBP(133±20 vs. 119±18mmHg), PBR(2.1±0.3 vs 1.89
±0.1μm)and lower GLS(-15,4±3 vs. -18±3%), LongSr(-0.8±0.1 vs. -0.96
±0.2 l/sec), LongSrE(0.83±0.3 vs. 1.2±0.3 l/sec)vs. controls (p<0.05 for all
comparisons). Intensive 6-months antidiabetic treatment reduced HbA1c(8.8
±2 vs. 7±1.3%, p<0.05), PWV(12±3 vs. 11.1±2.7m/sec), PBR(2.1±0.2 vs. 2
±0.2μm, p<0.05), MDA(1.29±0.8 vs. 1.1±0.9nM/L)and PCs(0.015±0.08 vs.
0.012±0.05nmol/mg protein) while increasing pUtwVel(-92±40 vs. -102
±36deg/sec), %dpTw−UtwMVO(28±9 vs. 37±11), %dpTw-UtwPEF(46±19 vs.
59±18) and FMD%(8.1±5 vs. 12.8±8)(p<0.05). Post treatment, reduced PWV
positively correlated with PBR(r=0.50)and negatively with Longsr E(r=-0.60)
and %dpTw-UtwEDF(r=-0.56) respectively. PBR negatively correlated with
pUtwVel(r=-0.43)(p<0.05). PCs levels at baseline were negatively related to
the difference of GLS(r=-0.53).MDA difference correlated with the difference
of PWV(r=0.52) (p<0.05).
Conclusion: Intensified glycaemic control for a six-months period im-
proves arterial stiffness, LV myocardial strain, twisting-untwisting ve-
locity and glycocalyx thickness in previously poorly-controlled diabet-
ic patients, probably by reducing oxidative stress. Strict glycaemic
control can reverse early subclinical myocardial and endothelial
dysfunction.
Clinical Trial Registraion Number: NCT03010956
Disclosure: G. Pavlidis: None.
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Effects of a 6-month liraglutide treatment on arterial stiffness, left ven-
tricular myocardial deformation and oxidative stress in newly diagnosed
type 2 diabetic patients
V.A. Lambadiari1, I. Ikonomidis2, G. Pavlidis1, F. Kousathana1, E.Maratou3,
H. Triantafyllidi2, M. Varoudi2, J. Lekakis2, G. Dimitriadis1;
12nd Dpt of Internal Medicine, Research Institute and Diabetes Center,
Medical School, National and Kapodistrian University of Athens, Attikon
University Hospital, 22nd Dpt of Cardiology, National and Kapodistrian
University of Athens, Attikon University Hospital, 3Hellenic National
Center for Research, Prevention and Treatment of Diabetes Mellitus and its
Complications, Athens, Greece.

Background and aims: Glucagon-like-peptide-1 analogs (GLP-1R) have re-
cently exhibited a beneficial cardioprotective effect in high cardiovascular risk
type-2 diabetes patients possibly by reducing the burden of atherosclerosis.We
investigated whether liraglutide modifies arterial stiffness and left ventricular
(LV) myocardial deformation, in relation to changes in oxidative stress after a
short-term 6-month treatment period
Materials and methods:We examined 60 newly diagnosed, treatment-naive
patients with type 2 diabetes. 30 patients were randomized to receive
liraglutide, and 30 subjects received metformin for 6 months. We measured
at baseline and after 6-months of treatment: a) carotid-femoral pulse wave
velocity (PWV-Complior ALAM), central systolic blood pressure (cSBP)
and augmentation index (AI), b) LV longitudinal strain (GLS), and strain rate
(GLSR), peak twisting (pTw), peak twisting velocity (pTwVel) and peak
untwisting velocity (pUtwVel) using speckle tracking echocardiography. The
degree of LV untwisting was calculated as the percentage difference between
peak twisting and untwisting at mitral valve opening (MVO) (%dpTw
−UtwMVO), at peak (%dpTw-UtwPEF) and end of early LV diastolic filling

Diabetologia (2017) 60 (Suppl 1):S1–S608 S57



(%dpTw-UtwEDF) c) Flow mediated dilatation (FMD) of the brachial artery
and percentage difference of FMD (FMD%) after hyperaemia d)
malondialdehyde (MDA) and protein carbonyls (PCs) plasma levels for the
assessment of oxidative stress status.
Results: After a short, six-month treatment period, subjects on liraglutide
achieved a reduction in PWV (11.8±2.5 vs. 10.3±3.3m/sec) and MDA (1.47
±0.2 vs. 0.89±0.2nM/L) in parallel with an increase of pUtwVel (-97±49 vs. -
112±52deg,),%dpTw-UtwMVO (31±10 vs. 40±14), %dpTw-UtwPEF (43±19
vs. 53±22) and FMD% (8.9±3 vs. 13.2±6), (p<0.05 for all comparisons).
There were no statistically significant differences in subjects that received
metformin. At baseline, reduced GLS related positively to elevated HbA1c
(r=0.39), PWV (r=0.47) and negatively to FMD% (r=-0.29). GLSR was in-
versely related to HbA1c (r=-0.35) and PWV (r=-0.50) while cSBP was asso-
ciated with %dpTw−UtwMVO (r=0.29) (p<0.05 for all associations). In all
subjects, PCs levels at baseline were negatively related to the difference of
GLS (r=-0.53) post treatment and the difference of MDAwas associated with
the difference of PWV (r=0.52) (p<0.05 for all associations) after 6-month
treatment
Conclusion: Six-month treatment with liraglutide improves arterial stiffness,
LV myocardial strain, twisting and untwisting likely by reducing oxidative
stress in newly diagnosed treatment-naive type-2 diabetic patients
Clinical Trial Registration Number: NCT03010683
Supported by: Research Grant Authority of Athens University
Disclosure: V.A. Lambadiari: None.
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A pilot study of the effect of relaxing and active music on attention and
short term memory in patients with type 2 diabetes compared to control
M.I.M. Szabo1, M. Tilinca1, T. Szöllősi2, J.P. Szabo3, B. Máté1, O. Erdélyi4;
1Diabetes, medical and Pharmaceutical University Tg Mures, Romania,
2Diabetes, Emergency County Clinic Tg Mures, 3Medical and
Pharmaceutical University Tg Mures, Romania, 4Emergency County Clinic
Tg Mures, Tg Mures, Romania.

Background and aims: There is emerging evidence, that music, beside its
stress lowering effect, has an impact on cognition, memory or attention in
healthy subjects, in elderly, and in patients with cardiovascular disease.
Diabetes is well known to be associated with lower cognitive performances,
higher degree of dementia. Our aim was to study the effects of music in type 2
diabetes patients on short term memory and attention, a field not yet
investigated
Materials and methods: We conducted a two-day, interventional,
within-subject design study comparing the effect of relaxing and ac-
tive music on metabolic parameters, attention and short term memory.
89 patients with only Metformin treated type 2 diabetes and 67 age
and gender matched control subjects were included. We used Pierrot
Toulouse test, and word recognition test (40 words read during music,
recognized afterwards from a list of 80 words) to evaluate attention
and short term memory. The music listened was 20 minutes allegro
part of the K448 sonata, and 20 minutes andante part of the K331
sonata of Mozart. Participants performed the attention and short term
memory test in two different days. Cognitive tests, blood pressure and
blood glucose measurement were performed before and after each 20
minutes music intervention, having 30 minutes period between the
two types of music
Results: Mean age was 62.06 ± 10.96 years in the control group and
63.82 ± 9.716 years in the type 2 diabetes group. Baseline attention
performance was better in control group compared to type 2 diabetes
(50.45±15.89% vs. 39.48±13.96%, p = .000). There was no difference in
short term memory at baseline. Attention performance improved signif-
icantly in type 2 diabetes, under both music interventions (active and
relaxing music: 46.92 ± 12.65% vs. 39.48 ± 13.96%, p =.042 and 55.04
± 14.62% vs. 42.77± 13.71%, p = .002). Improvement was the same in
the two groups (performance difference 7.44±8.51 % and 12.27 ± 6.75%
in type 2 diabetes vs 8.32 ± 12.64% and 10.68 ± 10.81% in control).

Female participants had a better attention performance improvement un-
der active music then male (9.9 ± 8.4% vs. 2.5 ± 8.6%, p=.002). Neither
of the music interventions had any effect on short term memory, except
in the female participants, were under relaxing music remembered word
count was better (62.5 ±10.1 vs.57 ±10.2, p=.04). Neither of the music
intervention did influence blood glucose levels. Relaxing music lowered
systolic blood pressure significantly more in the type 2 diabetes group (-
9.06 ± 3.6 vs. 3.44 ± 4.3, p=.000)
Conclusion: In our study attention was improved, but not short term memory,
by both type of music in type 2 diabetes group, and female patients were more
sensitive to the effect of music.
Disclosure:M.I.M. Szabo: None.
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Altered olfactory-induced brain activation as an early manifestation of
cognitive decline in patients with type 2 diabetes
Z. Zhang1, X. Wang2, X. Zhang2, D. Zhu1, B. Zhang2, Y. Bi1;
1Department of Endocrinology, Drum Tower Hospital Affiliated to Nanjing
University Medical School, 2Department of Radiology, Drum Tower Hospital
Affiliated to Nanjing University Medical School, Nanjing, China.

Background and aims: Although type 2 diabetes mellitus (T2DM) has
been reported to be associated with olfactory dysfunction and in-
creased risk of cognitive decline, it is still unknown whether olfactory
neural circuit abnormalities involve cognitive impairment in T2DM.
This study thus aimed to examine the comprehensive association of
olfactory-induced brain activation with cognitive and metabolic param-
eters in patients with T2DM.
Materials and methods: Seventy-seven subjects with normal cognition
including 41 patients with T2DM (24 males, age: 51±9 years, education
degree:14±3 years) and 36 non-diabetic control (NC) subjects (18 males,
age: 50±7 years, education degree: 14±4 years) were enrolled. Detailed
clinical and biochemical information were collected and neuropsycho-
logical assessment was performed. Meanwhile, a computerized battery
of olfactory function tests assessing odor threshold, identification and
memory was investigated. Neural activation intensity in response to
lavender odor stimuli was assessed with high-resolution functional mag-
netic resonance imaging (fMRI) scanning. Regions of interest (ROIs)
were extracted from one-sample t-test of NC group in task fMRI for
resting-state functional connectivity (RSFC) analysis between two
groups.
Results: The olfactory threshold score was significantly lower in patients
with T2DM than NC group (8.7±3.2 vs. 11.0±2.5, p=0.001). Task fMRI
scanning demonstrated the olfactory-induced bilateral brain activation of
the olfactory circuit in all subjects. Between-group analysis revealed the
activation in bilateral orbitofrontal cortex (OFC) and the reduced activa-
tion in left hippocampus and left parahippocampus in patients with
T2DM. Interestingly, we observed decreased RSFC between the OFC
and all ROIs of the olfactory circuit including amygdala, entorhinal cortex
and hippocampus in patients with T2DM compared to NC group. Further
correlation analysis showed the disrupted connectivity in the olfactory
circuit was positively associated with impairment in cognitive domains
including memory, attention and executive functions accessed by neuro-
psychological tests in patients with T2DM. Remarkably, patients with
poor pancreatic islet function, as measured by fasting and 2h postprandial
C-peptide and insulin, had significantly lower olfactory and cognitive test
scores. The 2h postprandial insulin of patients also positively correlated
with the RSFC between left hippocampus and left OFC (r = 0.378, p =
0.027).
Conclusion: This is the first study to indicate that the alteration of olfactory-
induced brain activation is present before clinical symptoms of cognitive dec-
rements in patients with T2DM. Our study also raises the importance that the
improvements of pancreatic islet function might also be beneficial for preserv-
ing cognition in diabetes.
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Clinical Trial Registration Number: NCT02738671
Disclosure: Z. Zhang: None.

OP 22 Animal models of metabolic
disease
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Genetically modified human Mesenchymal Stromal Cells (MSCs) help
improve glucose homeostasis by reducing inflammation and promotes
browning of visceral fat
S. Sen, N. Ahmadi, N. Kundu, C.C. Domingues;
George Washington University, Washington, USA.

Background and aims:MSCs are multipotent cells that can home-in to
a site of inflammation. Upregulation of specific antioxidants in MSCs
reduces intracellular inflammation and ROS formation in a hypergly-
cemic condition. Hypothesis: Antioxidant over-expressed MSCs will
reach fat depots, reduce local & systemic inflammation and improve
glucose homeostasis in diet-induced obese (DIO, 60% and 45% fat
diet) hyperglycemic mouse models.
Materials and methods: We used GFP-containing adenoviral constructs to
upregulate intracellular (SOD1, SOD2, Catalase) and extracellular (SOD3)
antioxidants in human adipose-derived MSCs. GFP-Null transduced MSCs
were used as control. The modified MSCs were delivered intraperitoneally
in 60% and 45% DIO mice.
Results: In-vitro, SOD2 (mitochondrial anti-oxidant) upregulation showed
reduced inflammatory markers IL6 and TNFa mRNAwhile PCG1A mRNA
(a gene upstream of UCP1), upregulated. SOD2 upregulated MSC delivery in
both DIO models demonstrated improved glucose tolerance test (GTT) at
week 4 compared to SOD1-MSC and Null-MSC (control). Catalase-MSC
delivery not only improved GTT but also improved insulin tolerance test
(ITT) in 60% DIO mice. Interestingly, RT-PCR of pericardial fat showed
significant increases in mRNA expression of both UCP1 (25-100,000-fold)
and PRDM-16 (2-10-fold) in both DIOmicemodels that received antioxidants
upregulated MSCs, compared to mice receiving Null MSCs. For omental fat,
an increase in mRNA expression of UCP1 was observed in 60% fat DIO mice
(1,000-6000 fold) for SODs 1-3 and catalase, while for 45% DIO mice only
those receiving SOD1 & SOD2 upregulated MSCs presented UCP1 mRNA
upregulation (1,000 to 11,000-fold). Omental Fat histology showed less hy-
perplastic fat with SOD2 and Catalase-MSCs. UCP1 staining of omental fat
was also positive with SOD2-MSC. Inflammatory molecules such as IL-6 and
TNF alpha levels by ELISA, were reducedwith SOD2-MSC in 60%DIOmice
model.
Conclusion: We conclude that delivery of antioxidant upregulated MSCs to
the inflamed adipocyte depots in diabetic DIO models appear to upregulate
UCP1, PGC1 alpha and PRDM-16 in visceral fat while reducing systemic
inflammatory markers. This synergestic action via reduction of inflammation
and "browning of white fat", may explain improvements noted in GTT and
ITT. Delivery of modified MSC is a novel & robust therapeutic tool that may
help improve glucose homeostasis in diabetes and obesity.
Disclosure: S. Sen: None.
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The novel obesity gene Ifi202b induces Zfp423 and reduces browning and
body temperature
M. Stadion1,2, K. Schwerbel1,2, A. Graja3, T.J. Schulz3,2, H. Vogel1,2, A.
Schürmann1,2;
1Department of Experimental Diabetology, German Institute of Human
Nutrition Potsdam-Rehbruecke (DIfE), Nuthetal, 2German Center for
Diabetes Research (DZD e.V.), Neuherberg, 3Department of Adipocyte
Development and Nutrition, German Institute of Human Nutrition Potsdam-
Rehbruecke (DIfE), Nuthetal, Germany.

Background and aims:Obesity results from a constant and complex interplay
between environmental stimuli and predisposing genes. Recently, we identi-
fied the transcriptional modulator Ifi202b as putative obesity gene by position-
al cloning. Ifi202b is expressed in insulin-sensitive tissues of New Zealand
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Obese mice - predominantly in white adipose tissue - but is absent in the lean
C57BL/6J strain. This study aimed to validate Ifi202b as obesity gene and to
clarify how it induces fat mass expansion.
Materials and methods: To investigate the impact of Ifi202b on adipocyte func-
tion andmetabolism, it was overexpressed in 3T3-L1 preadipocytes and inC57BL/
6J mice. B6-Tg(Ifi202b) and B6-wt mice were kept on a high-fat diet and body
composition, adipose tissue function and insulin sensitivity were analyzed.
Results: Ifi202b overexpression in 3T3-L1 preadipocytes resulted in acceler-
ated adipogenesis as marked by higher expression levels of Pparg, Fabp4,
Glut4 and Plin1 as well as by elevated triglyceride storage capacity. In vivo,
Ifi202b expression led to increased body fat mass with hypertrophic adipo-
cytes, reduced isoprenaline-inducible lipolysis, increased expression of the
transcription factor Zfp423 and white-selective genes (Tle3, Tcf21), and de-
creased expression of thermogenic genes (e.g. Prdm16, Cidea, Ucp1).
Furthermore, Ifi202b transgenic mice exhibited lower body temperature, ele-
vated liver fat accumulation, and systemic insulin resistance.
Conclusion: In summary, our findings provided direct evidence for the crucial
role of Ifi202b as obesity gene, as it induced adipocyte differentiation and
hypertrophic adipose tissue expansion accompanied by increased whitening
and decreased browning. We hypothesize that Ifi202b determines white adi-
pocyte identity which is at least in part mediated via the induction of Zfp423.
Supported by: BMBF, DZD
Disclosure:M. Stadion: None.
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Circulating exosomal miRNAs mediate tissue cross-talk during develop-
ment of glucose intolerance in mice
C. Castaño1,2, S. Kalko2, L. Brugnara1,2, A. Novials1,2, M. Parrizas1,2;
1CIBERDEM, 2IDIBAPS, Barcelona, Spain.

Background and aims: Maintenance of glucose homeostasis is a com-
plex task that requires the coordinated action of many tissues. In
addition to hormones and other soluble factors, cells communicate
by releasing exosomes, small vesicles enriched in microRNAs
(miRNAs) that are detected circulating in blood and other biological
fluids. Importantly, these circulating exosomes can be captured by
acceptor cells, where the miRNAs they contain induce transcriptomic
changes, thus mediating intercellular communication. We hypothesize
that the profile of exosomal miRNAs found in blood represents the
contribution of many tissues and depends on the physiological context
of the organism. Therefore, we focused on determining the changes
induced by an obesogenic diet in the profile of exosomal miRNAs,
and exploring the role of circulating exosomes in the establishment of
glucose intolerance in mice.
Materials and methods: C57BL6/J male mice were fed either standard chow
or a high-fat diet (HFD) to render them glucose intolerant. Exosomes were
isolated from plasma by centrifugation, and western blotting demonstrated
enrichment of the exosomal marker CD63. Exosomal miRNAs were profiled
by real-time RT-PCR. Control mice were injected intravenously with
exosomes isolated from plasma of control and HFD mice. Glucose tolerance
and insulin sensitivity were determined by IGTT and ITT respectively. Blood
and tissues were extracted for posterior RNA analysis.
Results: The profiling of 378 miRNAs shows increased levels of liver-
enriched microRNAs such as miR-122 and miR-192 (19-fold and 7-
fold respectively, p<0.05) in exosomes isolated from plasma of HFD
mice as compared with control mice, thus indicating that development
of glucose intolerance is associated with a modification of the popu-
lation of circulating exosomes. Surprisingly, continued injection of
exosomes isolated from HFD mouse plasma into control mice being
fed standard chow results in induction of glucose intolerance and
insulin resistance. Bioinformatics analyses using IPA software identi-
fied the PPAR family of transcription factors and other regulators of
lipid metabolism as the main targets of the miRNAs significantly
increased in HFD exosomes. We studied gene expression of candidate
genes in insulin-sensitive tissues. Accordingly, the liver of exosome-
treated mice showed decreased expression of genes associated with de
novo lipogenesis including pparg and ppara, as well as the igf-1
signaling pathway. Moreover, the white adipose tissue (WAT) of

exosome-treated mice displayed increased expression of adipogenic
genes and no changes in the expression of inflammatory mediators,
in contrast with the expression profile observed in WAT of HFD mice.
Finally, addition of a short-term HFD to exosome-treated mice result-
ed in an exacerbation of the phenotype of glucose intolerance.
Conclusion: Our data shows that an obesogenic diet causes glucose intoler-
ance and modifies the miRNA content of circulating exosomes. Transmission
of the phenotype of glucose intolerance by exosomes suggests that circulating
exosomes are not only a reflection of the pathology, but also active players on
its development. Therefore, directedmanipulation of circulating exosomes and
their miRNA content emerges as a novel avenue for the treatment of diabetes.
Supported by: 2014_SGR_520; CIBERDEM; Novartis; EFSD/Lilly
Disclosure: C. Castaño: None.
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Increasing GLP-1 levels is a route to improve adipose tissue angiogenesis,
contributing to better metabolic outcome
T. Rodrigues1, D. Marques1, I. Neves1, H. Eickhoff1,2, C. Carrêlo1,3, D.
Ribeiro1, B. Martins3, C. Fontes-Ribeiro3, S. Silva3, R. Seiça1, P.Matafome1,4;
1Laboratory of Physiology, Faculty of Medicine, University of Coimbra,
Coimbra, 2Obesity Center, Hospital da Luz, Setúbal, 3Laboratory of
Pharmacology and Experimental Therapeutics, Faculty of Pharmacy,
University of Coimbra, 4Department of Complementary Sciences, Instituto
Politécnico de Coimbra, Coimbra, Portugal.

Background and aims: Vascularization is a crucial process in adipose tissue
expansion and in its metabolic and secretory functions, improving insulin
sensitivity and the metabolic outcome. Incretin-based therapies are known to
improve themetabolic homeostasis andwe hypothesized that such effect could
include the modulation of adipose tissue angiogenesis. Thus, using animal
models of increased glucagon-like peptide-1 (GLP-1) levels and the adipose
tissue angiogenic assay, our aim was to assess the pro-angiogenic effects of
GLP-1 in adipose tissue.
Materials and methods: We used two different animal models of increased
GLP-1 levels: rats treated with the GLP-1 mimetic Liraglutide and rats sub-
mitted to metabolic surgery. For Liraglutide in vivo studies, 14 week male
Wistar and non-obese type 2 diabetic Goto-Kakizaki (GK) rats were injected
twice a day with liraglutide (200μg/Kg s.c.) during 14 days. For sleeve met-
abolic surgery studiesWistar and GKwere used as control groups and high-fat
diet-fed GK rats divided in 3 groups: GK without surgery intervention
(GKHFD), GKHFD with sleeve gastrectomy (GKHFDSl) and GKHFD with
sham surgery (GKHFDSh). Besides tested for fasting glycemia (6h) and insu-
lin tolerance [intraperitoneal insulin tolerance test (IPITT)], both animal
models were also analysed for the angiogenic mechanisms in the
periepididymal adipose tissue. For the adipose tissue angiogenic assay (ex vivo
studies), adipose tissue from 4 week old normal Wistar rats was collected and
cut into very small pieces (~1mm3). Explants were then embedded in collagen
matrix and incubated for 5 days in EGM- 2 MV, BulletKit (Lonza,
Switzerland) with or without liraglutide (50nM) and exendin-3 (GLP-1R an-
tagonist 300nM).
Results: Both animal models showed improved insulin sensitivity and fasting
glycemia. Liraglutide treatment upregulated adipose tissue angiogenic path-
ways in diabetic rats by increasing the levels of VEGFR2, Tie-2 and FGFR, as
well as HIF2alpha levels and eNOS, which are involved in the activation of
angiogenic pathways and modulation of the vascular function. Moreover,
sleeve metabolic surgery also improved adipose tissue angiogenic markers
(CD31, FGFR, VEGF and Ang-2) and vascular function (eNOS). In the adi-
pose tissue angiogenic assay, liraglutide did not result in significantly higher
area of vascularization, but dramatically increased vessel density in a GLP-1R-
independent manner.
Conclusion: Therapies leading to increased GLP-1 levels result in improved
metabolic profile, possibly resulting from better adipose tissue vascular remod-
elling and function. Future studies will reveal the mechanisms of GLP-1-
induced angiogenesis and vascular remodelling in adipose tissue.
Supported by: FMUC, FCT Pest-C/SAU/UI3282/2011; SFRH/BD/101172/
2014; SFRH/BPD/104881/2014
Disclosure: T. Rodrigues: None.
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Reduced insulin secretion in a diet-induced glucose intolerance suscepti-
ble mouse model is coupled with increased CD36 and triglycerides in the
beta cells
A. Asai1,2, M. Nagao1,3, T. Tsuduki4, T. Miyazawa2, J.L.S. Esguerra3, L.
Eliasson3, H. Sugihara1, S. Oikawa1;
1Endocrinology, Diabetes and Metabolism, Nippon Medical School, Tokyo,
2Food and Health Science Research Unit, Tohoku University, Sendai, Japan,
3Islet Cell Exocytosis, Lund University, Malmö, Sweden, 4Laboratory of Food
and Biomolecular Science, Tohoku University, Sendai, Japan.

Background and aims: To study the polygenic etiology and pathophysiology
of type 2 diabetes, we recently established two mouse lines with high and low
susceptibility to high fat diet (HFD)-induced glucose intolerance by selective
breeding; designated selectively bred diet-induced glucose intolerance-prone
(SDG-P) and -resistant (SDG-R), respectively. We previously demonstrated
that the pancreatic islets from SDG-P mice showed lower glucose- and KCl-
stimulated insulin secretion (GSIS/KSIS) when compared to those from SDG-
R mice. Meanwhile, the islets from SDG-P mice showed higher gene expres-
sion of Cd36 than those from SDG-Rmice. CD36 (also referred to as fatty acid
translocase) is known as a key molecule in fatty acid influx in various types of
tissues, while lipid accumulation-induced dysfunction (so-called
“lipotoxicity”) is known to contribute to the decline of islet insulin secretion
in type 2 diabetes. Thus, CD36 is a candidate factor to explain the observed
differential GSIS/KSIS response between the islets from SDG-P and SDG-R.
We therefore aimed to investigate CD36 expression and lipid accumulation in
the islets of SDG-P and SDG-R mice.
Materials and methods: Pancreatic islets were isolated from SDG-P and
SDG-R mice by collagenase digestion. Gene and protein expression levels in
the islets were evaluated by quantitative PCR and Western blotting, respec-
tively. To determine the intracellular triglyceride (TG) content, total lipid was
extracted from the islets and the fatty acid content in the TG fraction was
analyzed by gas-liquid chromatography. Values of p<0.05 were considered
as statistically significant by Student's t test.
Results: We found elevated Cd36 mRNA level in the SDG-P mouse islets
compared to those from SDG-R (1.7-fold, n=6, p=0.002) even at 5 weeks of
age, without HFD feeding. This was confirmed at the protein level, in which
CD36 protein was 2.2-fold higher in the islet of SDG-Pmice (vs SDG-R, n=6,
p<0.001). The higher Cd36 gene expression in SDG-P mouse islets was
sustained up to 10 weeks of age, including 5-week HFD feeding in the end
of the period. Flow cytometric analysis revealed that CD36 protein was pre-
dominantly expressed in the β cells of the islets. Concomitant with the high
CD36 expression, intracellular TG content was increased in the islets of SDG-
P mice (1.6-fold vs SDG-R, n=6, p=0.02).
Conclusion: Our results strongly support the involvement of CD36 in lipid
accumulation in islet β cells. Excessive fatty acid influx and the consequent
lipid accumulation in pancreatic islets via hereditary higher CD36 expression
may play an important role in the lower insulin secretion response and the
pathogenesis of impaired glucose tolerance in SDG-P mice.
Supported by: JSPS KAKENHI, Lotte Shigemitsu Prize, EFSD/JDS
Disclosure: A. Asai: None.
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The effect of dicarbonyl stress in the development of kidney dysfunction
in metabolic syndrome
H. Malinska1, M. Hüttl1, I. Markova1, O. Oliyarnyk1, J. Trnovska1, V. Škop1,
P. Kačer2, O. Šeda3, L. Kazdova1, M. Haluzik1;
1Institute for Clinical and Experimental Medicine, 2University of Chemistry
and Technology, 3Charles University, First Faculty of Medicine, Prague,
Czech Republic.

Background and aims:Dicarbonyl stress plays an important role in the path-
ogenesis of microvascular diabetic complications through the development of
renal dysfunction preceding advanced glycation end products formation. In
renal cells, toxic dicarbonyl metabolites like methylglyoxal inhibit electron
respiratory chain leading to mitochondrial dysfunction, protein structure mod-
ifications which in turn affects their function. Methylglyoxal can also affect

different signaling pathways associated with vascular complications in kidney
on transcriptomic levels. In our study, we investigated the effect of
methylglyoxal on metabolic, transcriptomic and proteomic profile in the con-
text of the development of kidney impairment in an experimental model of
metabolic syndrome.
Materials and methods: Dicarbonyl stress was induced by intragastrical ad-
ministration of methylglyoxal (3x/ week in dose 0.5 mg/kg b.wt.for 4 weeks)
in a strain of hereditary hypertriglyceridaemic rats with insulin resistance and
fatty liver (HHTg). Transcriptome assessment in kidney cortex was performed
using microarray, urine proteome and metabolome were evaluated by mass
spectrometry methods.
Results: Methylglyoxal administration aggravated glucose intolerance
(AUC0-120 p<0.05), increased plasma glucose (8.8±0.2 vs 7.1±0.2 mmol/l,
p<0.01) and insulin (0.515±0.030 vs 0.246±0.026 μmol/l, p<0.05).
Compared to controls, methylglyoxal-treated rats exhibited significantly
higher levels of microalbuminuria (42.8±7.3 vs 13.8±2.9 mg/g creatinine,
p<0.01) and urine lactate (p<0.05). Targeted proteomic analyses revealed in-
crease in urine secretion of proinflammatory parameters (MCP-1, IL-6, IL-8),
specific collagen IV fragments (endostatin), alpha1-antitrypsin and extracellu-
lar matrix proteins (heparan sulphate). Urine metabolomic biomarkers in
methylglyoxal-treated rats were mainly associated with impairment of mem-
brane phospholipids (MDA, 8-isoprostane, 4-hydroxynonenal). Decreased
level of reduced glutathione (-30%, p<0.01) together with decreased activity
of glutathione-dependent antioxidant enzymes worsened oxidative and
dicarbonyl stress and can contribute to the impairment of kidney function.
Methylglyoxal administration elevated relative expression of glyoxalase 1
(p<0.05), which is involves in methylglyoxal degradation. Comparative
transcriptomic analysis in kidney cortex identified 96 genes differentially
expressed (FDR < 0.05) after methylglyoxal administration. Network analysis
revealed overrepresentation of genes in excessive oxidative stress and proin-
flammatory signaling pathways and inhibition of angiogenesis suggesting its
contribution to renal fibrosis.
Conclusion: Our results support a key role of dicarbonyl stress in the patho-
genesis of renal microvascular complications in early phases of development.
At transcriptomic level methylglyoxal activated oxidative and proinflammato-
ry pathways and inhibited angiogenesis. Its proinflammatory effects were fur-
ther supported by urine metabolomic analysis.
Supported by: MH CZ-DRO (IKEM IN 00023001)
Disclosure: H. Malinska: None.
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Aberrant brain functional connectivity linking insulin resistance to
depression
C. He, F. Su, L. Gong, C. Xie;
Neurology, Department of Neurology, Affiliated ZhongDa Hospital, School of
Medicine, Southeast University, Nanjing, China.

Background and aims: Type 2 diabetes mellitus (T2DM) often comor-
bid with major depressive disorder (MDD), but how T2DM and MDD
are pathologically connected at the neural network level is poorly un-
derstood. A reasonable starting point regarding this field is the common
pathophysiological mechanism shared by the two diseases, and brain
insulin resistance (IR) reprents a promising target. Wihtin the pathway
of IR, the importance of mTOR has been demonstrated. Furthermore,
ventral striatum (VS), a region which is sensitive to the insulin levels,
shows altered function in the context of both IR and depression, thus the
VS network represents a promising phonetype to reveal the interactions
between T2DM and MDD.
Materials and methods: Forty-nine MDD patients and 37 well-matched
healthy control (HC) subjects were recruited and underwent a resting-
state functional magnetic resonance imaging (R-fMRI) scan. Whole ex-
ome sequencing of mTOR gene were conducted, and 56 single nucleo-
tide polymorphisms (SNPs) entered the further gene association analyses
after quality control. Socres of Hamilton Depression Rating Scale
(HAMD-24) were used as phenotypes to select mTOR SNP with behav-
ioral significance, and the selected SNPs were used in the next genetic-
imaging analyses. Seed-based connectivity analyses were conducted to
construct ventral striatum functional connectivity (VSFC) network.
Disease-by-genotype interaction analysis was performed to investigate
the influence of mTOR on VSFC to illustrate how the genetic variation
modified the performance of depression.
Results: Indicated by the gene association analyses, rs2275527 showed
significantly influence on the performance of HAMD-24 (P = 0.013).
Compared with HC participants, the VSFC network was widely de-
creased in patients with MDD. The further genetic-imaging analyses
suggested the main effect of rs2275527 on VSFC network was located
in left orbital frontal cortex, anterior insular and bilateral superior tem-
poral gyrus. The rs2275527-by-disease interactions on VSFC network
were mainly detected in regions including medial prefrontal cortex
(mPFC) and bilateral caudates. Interesting, the VSFC in mTOR GG
carriers was similar between HC and MDD group, but the VSFC was
significant decreased in MDD compared to HC subject with mTOR A+
carriers. Furthermore, left VSFCs in mPFC and left caudate were posi-
tively related to the severity of depression in MDD group (mPFC, r =
-0.289, P = 0.007, PFDR = 0.042; Caudate, r = -0.5, P = 0.0001, PFDR =
0.0006). The results were similar on the right VSFC network.
Conclusion: The IR risk gene jointed with depression influence the
VSFC network. The alteration of VSFC in mPFC and caudates would
predict the severity of depression in IR population. These findings ex-
tended our understanding about bidirectional associations between
T2DM and depression. More importantly, this study provide new insight
for further exploration of IR risk on brain function and may become
useful for early identification of depression in T2DM patients.

Clinical Trial Registration Number: 2017ZDKYSB117
Supported by: National Natural Science Foundation of China (81671256,
91332118)
Disclosure: C. He: None.
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Depressive symptoms and related factors in elderly diabetic patients at a
national geriatric hospital
H.T.V. Vu1, H.T. Nguyen2, T.X. Nguyen3, T.A. Le4;
1Hanoi Medical University, 2Department of Gerontology, Hanoi Medical
University, 3Outpatient Department, National Geriatric Hospital, Hanoi,
4Department of Endocrinology, Nghe An Endocrinology Hospital, Nghe An,
Viet Nam.

Background and aims: Depressive symptoms and diabetes are both
increasing and worse in the elderly population. Diabetes complicates
depressive symptoms which are conversely harmful to diabetic out-
comes. The aim of the study was to evaluate the presence of depres-
sive symptoms and the clinical variables associated with depressive
symptoms in elderly diabetic patients.
Materials and methods: A cross-sectional study was conducted among dia-
betic patients aged ≥60 years old admitted to a National Geriatric Hospital
from October 2015 to October 2016. Depressive symptoms were assessed by
using the Geriatric Depression Scale (GDS).We obtained information on
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socio-demographic, medical history, glycaemic control (fasting plasma glu-
cose and HbA1c), daily activities (Activities of Daily Living - ADL and
Instruments Activities of Daily Living - IADL scale) and fall risks (the Time
Up and Go test). Chi-square (χ2) statistics and logistic regression were used to
analyse the collected data.
Results: 412 diabetic patients were recruited with ages ranging between 60 and 91
years (average age 71.9 ± 7.63 years). 327 (79.4%) patients were categorized
according to having depressive symptoms and the group aged 70 - 80 years old
had the highest rate of depressive symptoms (141 patients, 43.1%). The proportion
of participants with mild, moderate and severe depression symptoms were 62.9%,
14.6% and 1.9%, respectively. The average age, rates of secondary completion or
lower, history of hypertension, and using insulin were higher in the depressive
symptom group than those in the non-depressive symptom group (p < 0.05). The
presence of depressive symptoms in the group with duration of diabetes ≥ 5 years
was double in comparision with the group with duration of diabetes < 5 years (OR
2.4, 95% CI 1.27-4.66, p<0.01). The level of HbA1c was significantly different
between the depressive symptom group and the non-depressive symptom group
(7.74 ± 1.57 % and 6.61±1.21 %, p < 0.05, respectively). Depressive symptoms
increased risk of falls (OR: 2.93; 95%CI: 1.28-6.72, p = 0.01), uncontrolled fasting
blood glucose (OR: 4.09, 95% CI: 2.1-7.9, p < 0.001) and impairment of IADL
(OR: 7.12, 95%CI: 3.4-14.9, p < 0.001). Rate of decreased ADL in the depressive
symptom group (56.6 %) were higher than that in the non-depressive symptom
group (10.6%) (p< 0.05).
Conclusion:The prevalence of depressive symptomswas high and the presence of
depressive symptomswas associatedwith increased poor glycemic control, fall risk
and impairments of ADL, IADL among elderly diabetic patients.
Disclosure: H.T.V. Vu: None.
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Using sense of vitality as an independent marker for predicting risk for
MACE in type 2 diabetes
M. Vergara, C. Östgren, T. Länne, F.H. Nyström;
Department of Medical and Health Sciences, Faculty of Medicine and Health
Sciences, Linköping University, Linköping, Sweden.

Background and aims: New and clinically useful markers of cardiovascular
risk are of essence in type 2 diabetes since ischemic heart disease and stroke
are a major causes of morbidity and death in these patients.
Materials and methods: We analyzed baseline data in relation to car-
diovascular risk, from 476 men and 244 women who participated in
"Cardiovascular Risk factors in Patients with Diabetes -a Prospective
study in Primary care" study. All the participants had type 2 diabetes
and were 55-66 years old at the recruitment that took place from 2005
to 2008. Except for traditional risk markers such as duration of dia-
betes, HbA1c, blood pressure and smoking, we also estimated vascu-
lar disease non-invasively by carotid-femoral pulse-wave velocity
(PWV, with applanation-tonometry) and measured the sagittal abdom-
inal diameter. A questionnaire was used at baseline in which the
patients were asked questions about their sense of fatigue, anxiety
and physical abilities. The scale for answers were from 1 to 6 in
which 1 was "all the time" and then denoted lower frequencies to
the figure 6 that corresponded to "never". Patients were followed for
morbidity and mortality of ischemic heart disease and stroke (MACE)
until December 31 2014, by obtaining data from the national Swedish
Cause of Death and Hospitalization Registries.
Results: During the follow-up period of a mean of 7 years 59 patients died or
were hospitalized for ischemic heart disease or stroke. To seldom " feel full of
pep" predicted increased risk for MACE independently of diabetes duration,
age, HbA1c, sagittal abdominal diameter, gender, smoking, systolic blood
pressure and PWV (HR 1.321, p= 0.003, CI 1.098-1.589). Correspondingly,
a sense of seldom having "lots of energy" related to an independently increased
reduced risk with a HR of 1.442 (CI from 1.185 to 1.756, p<0.0001) in the
corresponding analysis. In contrast, to feel "tired" or "worn out" were not
independent risk markers in the same statistical analyses.
Conclusion:Our data support the use of questions on sense of vitality in type 2
diabetes in order to add prognostic information about risk for subsequent
MACE that is independent of traditional risk markers and also of carotid-
femoral PWVand sagittal abdominal diameter.

Clinical Trial Registration Number: NCT01049737
Disclosure:M. Vergara: None.
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The value-based emotion-cognition-focused educational programme to
reduce diabetes distress in adults with type 2 diabetes: a cluster
randomised controlled trial
B.-H. Chew1,2, R.C. Vos1, R.K. Stellato1, S. Shariff Ghazali2, M. Ismail3,
G.E.H. Rutten1;
1Department of General Practice, Julius Center for Health Sciences and
Primary Care, Utrecht, Netherlands, 2Department of Family Medicine,
Universiti Putra Malaysia, UPM Serdang, 3Health Clinic Seremban 2,
Seremban 2, Malaysia.

Background and aims: Type 2 diabetes mellitus (T2DM) patients ex-
perience many emotional disorders resulting in decreased self-care,
quality of life and disease control. The purpose of this study was to
evaluate the effectiveness of a brief value-based emotion-focused ed-
ucational programme in adults with T2DM on diabetes distress (DD),
depressive symptoms, illness perceptions, quality of life, self-efficacy,
self-care and clinical outcomes.
Materials and methods:A cluster randomised controlled trial was conducted
in 10 public health clinics in Malaysia. Patients’ inclusion criteria: Malay, ≥ 18
years with T2DM for at least two years, on regular follow-up and HbA1c or
systolic blood pressure (SBP) or LDL sub-optimally controlled, and with a
mean 17-item Diabetes Distress Scale (DDS-17) score ≥ 3. Depressive symp-
toms were measured with the 9-item Patient Health Questionnaire (PHQ-9),
and diabetes self-care was measured with the 12-item Summary of Diabetes
Self-Care Activities. The intervention (VG) consists of four sessions over a
period of six weeks that provide information in proper perceptions of T2DM,
managing emotions and goal-setting. The comparator was an attention-control
group (AG) with two meetings over a similar period. Primary outcome: be-
tween groups difference in proportion of patients achieving a mean DDS-17
score < 3 (non-severe DD) post-intervention. Multilevel mixed-effects model-
ling were conducted with adjustment for life event (baseline imbalance), age
and gender (scientific ground), time and time*group.
Results: A total of 124 participants were included (53 VG and 71 AG). The
mean (SD) age in years for VG and AG were 55.6 (10.76) and 55.8 (8.82),
respectively. The median diabetes duration was 7.0 and 8.0 years, respectively.
At baseline, the mean (SD) DDS-17 score was significantly higher in the VG
compared to the AG: 3.4 (0.61) vs. 3.1 (0.98). Reversely, mean (SD) PHQ-9
scores were higher in the AG [6.0 (4.75)] compared to the VG [4.3 (3.30)].
Levels of HbA1c (9.9 vs 9.5%), SBP (137 vs 141 mmHg) and LDL (2.9 vs 3.0
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mmol/L) were comparable between groups. Immediately after intervention,
VG participants had a three times higher odds of having non-severe DD com-
pared to those in the AG (adjusted OR 3.18 95% CI 1.004 to 10.085).
However, VG participants spent on average half a day less to self-care activ-
ities per week (adjusted β -0.42 95% CI -0.77 to -0.06). No significant differ-
ence was observed between groups [6.2 (4.39) in VG vs 6.7 (5.08) in AG] in
depressive symptoms. No differences in other outcomes.
Conclusion: A higher proportion of participants in the intervention
group became less distressed but reported less diabetes self-care im-
mediately after the intervention. At short term, our intervention was
successful.

Clinical Trial Registration Number: NCT02730078
Supported by: the Malaysian MOH-NIH Research Grant (MRG)
Disclosure: B. Chew: None.
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Association between improved diabetes-related distress and metabolic
control and patient-centered indicators
M. Rossi1, G. Lucisano1, A. Bulotta2, S. Gentile3, G. Vespasiani4, A.
Nicolucci1, on behalf of the BENCH-D study group;
1CORESEARCH - Center for Outcomes Research and Clinical Epidemiology,
Pescara, 2Novo Nordisk S.p.A., Rome, 3Department of Clinical and
Experimental Medicine, Second University of Naples, Naples, 4Diabetes
Unit, Madonna del Soccorso Hospital, San Benedetto del Tronto (AP), Italy.

Background and aims: New approaches to cope with clinical and psychoso-
cial aspects of type 2 diabetes (T2DM) are needed. We used data from the
BENCH-D study to assess impact of changes in diabetes-related distress on
clinical and patient-centered outcomes.
Materials and methods: Clinical data was derived from electronic medical
records. Diabetes-related distress was measured through the Problem Areas in
Diabetes Area-5 (PAID-5). Other nine self-administered validated question-
naires [SF-12 Health Survey; WHO-5 well-being index; Health Care Climate
Questionnaire, Patients Assessment of Chronic Illness Care, Diabetes
Empowerment Scale (DES-SF), Diabetes Self-care Activities (SDSCA-6),
Global Satisfaction for Diabetes Treatment (GSDT), Barriers to Taking
Medications (BM), Perceived Social Support (PSS)] were adopted as
person-centered outcomes indicators. Association between changes in PAID-
5 scores and changes in metabolic control and questionnaire scores (i.e.
patient-centered indicators) was assessed by comparing outcomes reached by
tertiles of PAID-5 changes (Kruskall-Wallis one-way ANOVA).

Results: Overall, 26 diabetes clinics enrolled 2,390 patients, of whom 1,634
had PAID-5 re-evaluated after 18 months. In the 3 tertiles of PAID-5 changes,
PAID-5 score varied from baseline by -40.3±17.0, -8.8±5.9, and +21.0±17.1.
Patients in the 3 tertiles did not differ in terms of age (65±10 years) and
diabetes duration (13±12 years), but they differed for gender distribution
(women represented 44.8%, 35.9%, and 37.0% in the 3 tertiles; p<0.0001).
Reduction in PAID-5 score was associated with significant improvements in
HbA1c levels, which were reduced by -0.5±1.6%, -0.2±1.3%, and -0.2±1.2%
(p=0.003) in the 3 tertiles. Reduction in PAID-5 was also associated with
significant improvements in psychological well-being (WHO-5) (score mean
changes from baseline to 18 months in the 3 tertiles: +5.4±23.7, -2.2±20.2,
-10.4±23.6, p<0.0001), physical well-being (SF-12 PCS) (+2.5±10.2, -0.7
±8.8, -3.6±10.4, p<0.0001), patients empowerment (DES-SF) (+2.8±17.6, -
0.1±16.7, -3.2±17.7, p<0.0001), barriers tomedications (BM) (-0.4±11.6, +0.2
±12.3, +3.2±11.9, p<0.0001), global satisfaction with diabetes treatment
(GSDT) (+1.2±15.2, -0.7±12.4,-3.7±13.9, p<0.0001), adherence to pharmaco-
logical treatment (SDSCA-6 Drugs) (+0.3±1.8, +0.1±1.6, +0.1±1, p=0.03),
perceived social support (PSS) (+0.3±18.3, +0.3±16.0, -2.7±16.3, p<0.0006).
Conclusion: We documented an association between decrease in diabetes
related distress and improvement in metabolic control and several quality of
life/satisfaction measures in people with T2DM. This suggests that diabetes-
related distress might represent a key target of patient-centered diabetes edu-
cation. Patient-centered outcomes can be regularly monitored with simple,
validated questionnaires and should represent an integral component of quality
of care evaluation.
Supported by: Non-conditioning support by Novo Nordisk S.p.A., Italy
Disclosure:M. Rossi: None.
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Improvements in diabetes distress are associated with improvements in
biomedical outcomes in type 1 diabetes
S.K. Shah1, P. Todd2,3, P. Choudhary3;
1King's College London, London, 2University of Edinburgh, Edinburgh,
3Diabetes Research Group, King's College, London, UK.

Background and aims: Diabetes distress (DD) refers to the emotional
distress associated with ongoing worries, burdens and concerns over
time when managing diabetes. High DD is associated with impaired
self management and resultant high HbA1c and severe hypoglycaemia.
This study aims to analyse the relationship between change in DD and
change in biomedical outcomes, such as HbA1c and hypoglycaemia
risk, over time. The relationship between DD and healthcare
utilisation will also be investigated.
Materials and methods: Between September 2015 and March 2016,
patients with Type 1 diabetes, attending diabetes specialist clinics at
two teaching hospitals, used a tool to assess DD, HbA1c, and
hypoglycaemia risk. DD was measured using the brief diabetes dis-
tress score (DDS2), and hypoglycaemia risk was measured using the
Gold score, for hypoglycaemia awareness, and history of severe
hypoglycaemia. Using patient records, patients were followed up for
the same parameters a year later, and their use of healthcare services
was measured. Wilcoxon signed rank test was used to analyse changes
in DD over time. Spearman's rank correlation was used to evaluate the
relationship between change in DD, HbA1c, Gold score and overall
hypoglycaemia risk, and also baseline DD and healthcare utilisation.
Results: 111 patients were included in the study. The median follow up time
was 364 (125) days. At baseline, mean age was 43.9 ± 5.5 years, 61% were
female, mean BMIwas 26.1 ± 4.8 kgm-2, mean duration of diabetes was 24.8 ±
12.6 years and 75% used an insulin pump. None of these demographic param-
eters significantly changed over time. There was a significant reduction in
overall DD [median DDS2 score 3.5 (2.5) to 2.5 (1.5), p<0.005], and
HbA1c [8.3% (1.6) to 7.9% (1.5), p<0.005] over time. On sub analysis, those
with high DD (DDS2 ≥ 3) had a significant reduction in DD [4 (1) to 3 (2),
p<0.005], those with moderate DD (DDS2 2-2.9) did not significantly change
[2 (0.5) to 2 (1), p=0.422], and those with low distress (DDS2 < 2) had a slight
increase in DD [1.5 (0.5) to 1.5 (1), p=0.048] but stayed in the low DD
category. There was a significant correlation between change in DD and
change in HbA1c (r=0.238, p=0.012). There was no statistically significant
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correlation between change in DD and change in Gold score (r=0.131,
p=0.171) or change in overall hypoglycaemia risk (r=0.123, p=0.198). There
was a significant correlation between baseline DD and number of diabetes-
related hospital admissions, letters sent out, consultations attended, emails sent
out and missed appointments (r=0.223, p=0.019; r=0.392, p<0.005; r=0.237,
p=0.012; r=0.289, p=0.002; r=0.193, p=0.042, respectively).
Conclusion:These data demonstrate that reductions in DD are associated with
improvements in biomedical control, and high DD is associated with high
healthcare utilisation. Acknowledging high diabetes distress in consultations,
and addressing it in management plans, may help to reduce DD and improve
biomedical outcomes.

Disclosure: S.K. Shah: None.
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Identification of Wisp-1 as a young blood-borne factor that promotes
adult pancreatic beta cell proliferation
R. Fernández-Ruiz1,2, A. García1,2, Y. Esteban1,2, B. Serra-Navarro1, J. Mir-
Coll1, E.G. Ruano1,2, R. Gomis1,2, R. Gasa1,2;
1IDIBAPS, 2CIBERDEM, Barcelona, Spain.

Background and aims: Restoring functional β-cell mass is a current thera-
peutic goal in diabetes. One of the proposed strategies is to promote replication
of remaining β-cells. It is well known that under normal physiological condi-
tions, adult β-cells have a limited capacity to proliferate. The decline in β-cell
replicative activity appears to occur around weaning by mechanisms that are
still poorly understood. We hypothesize that blood borne factors present in
early postnatal life but absent in adulthood have an important role in this age-
related decay. Identification of these factors is important to uncover novel
switchers of adult β-cell replication.
Materials and methods: In order to test whether circulating factors are im-
portant to maintain β-cell replicative activity, we performed transplants of 20-
weeks old C57BL/6J mouse islets into the anterior chamber of 16-days and 20-
weeks old mouse recipients. To compare serum from 14-days and 20-weeks
old mice, we used commercially available antibody arrays (Proteome Profiler,
Mouse XL Cytokine Array Kit, R&D Systems). Proliferation (percentage of
ki67+insulin+/insulin+ cells) was studied by immunofluorescence staining of
transplanted and cultured islets. Gene expression levels were determined by
quantitative real time PCR. Wisp-1 serum levels were determined by ELISA
(Quantikine ELISA, Mouse/Rat Wisp-1/CCN4 Immunoassay, R&D
Systems). Wisp-1 recombinant protein was obtained from R&D
(Recombinant Mouse Wisp-1/CCN4, R&D Systems).
Results: Adult β-cells exhibit a significantly higher proliferation rate when
transplanted in young than in adult recipients (16-days recipients, 3.5
±0.38%; 20-weeks recipients, 1.43±0.35%; p<0.005). Antibody arrays re-
vealed Wisp-1/CCN4 (Wnt-1 inducible signaling pathway-1), as one of the
circulating factors that are more abundant in young than in adult serum.
We corroborated these data by ELISA (14-days old serum, 11613± 977 pg/
ml; 20-weeks old serum, 1844±335 pg/ml; p<0.0001). We surveyed Wisp1
gene expression in several tissues in young mice and observed highest
expression in bone. In contrast, levels of Wisp1 mRNA in islets were
negligible, thus supporting that, if any, the role of Wisp1 on β-cells would
be as an extrinsic factor. To directly test whether Wisp-1 impacts β-cell
proliferation, we incubated adult islets in the presence of Wisp-1 recombi-
nant protein for 48h and obtained a significant induction of β-cell prolif-
eration (control, 0.38±0.09%; Wisp-1, 1.04±0.13%, p<0.001). Immunoblot
analysis showed that Wisp-1 increases Akt/PKB phosphorylation (2.01
±0.27 fold above control; p<0.05), thus revealing this kinase as a likely
intracellular mediator of the pro-proliferative effect of this factor.
Conclusion: In summary, we provide evidence that Wisp-1 promotes prolif-
eration of adult β-cells, hence supporting the idea that young blood borne
factors may be a useful strategy to modulate the intrinsic ability of β-cells to
proliferate later in life.
Supported by: PI13/01500 and PI16/00774 ISCIII, FEDER and SGR659
Disclosure: R. Fernández-Ruiz: None.
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miRNAs transferred by exosomes from T lymphocytes to beta cells
contribute to type 1 diabetes development
C. Guay1, J. Kruit2, S. Rome3, V. Menoud1, G. Sebastiani4, C. Boitard5, F.
Dotta4, R. Regazzi1;
1University of Lausanne, Lausanne, Switzerland, 2University Medical Center
Groningen, Groningen, Netherlands, 3University of Lyon, Lyon, France,
4University of Siena, Siena, Italy, 5University of Paris Descartes, Paris, France.

Background and aims: During type 1 diabetes development, lymphocytes
infiltrating the pancreatic islets cause β-cell dysfunction and death. Beside
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cytokines, lymphocytes release small vesicles called exosomes containing
miRNAs that can be transferred in active form to recipient cells. Since during
insulitis β-cells and T cells are brought in close proximity and miRNAs are
important regulators of β-cell functions, we hypothesized that an exosome-
mediated transfer of miRNAs from T lymphocytes toβ-cells may contribute to
the death of the insulin-secreting cells in the initial phases of type 1 diabetes.
Materials and methods: To test this novel concept, exosomes were
isolated from the culture media of Jurkat T cells or T effector cells
of NOD mice. After analysis of their miRNA content, the exosomes
were used to study the transfer of miRNAs from T cells to β-cells
and to investigate their functional impact. Blockade of miR-142-3p/-
5p and miR-155 in vivo was achieved by injecting an Adeno
Associated Virus expressing, under the control of the insulin promoter,
a transcript containing multiple binding sites for these miRNAs.
Results: We observed that T-cell specific miRNAs, such as miR-142-
3p/-5p and miR-155, are highly upregulated in pancreatic islets of
NOD mice during pre-diabetic insulitis. The increase of these
miRNAs is not caused by pro-inflammatory cytokines, but results
from an exosome-mediated cell-to-cell transfer. Indeed, exposure of
islet cells to T-cell exosomes led to a rise in the level of miR-142-
3p/-5p and miR-155 and caused apoptosis of β-cells but not of α-
cells. This effect could be prevented by inhibiting the action of these
miRNAs and was reproduced by direct overexpression of miR-142-3p,
miR-142-5p or miR-155 in β-cells. To verify the relevance of this
phenomenon in vivo, pre-diabetic NOD mice were injected with a
viral construct capable of blocking specifically the miRNAs of interest
in β-cells. Inactivation of miR-142-3p, miR-142-5p and miR-155 in
β-cells of NOD mice led to a decrease in islet inflammation and T-
cell recruitment, combined with an important reduction in the inci-
dence of type 1 diabetes.
Conclusion: Taken together, our results suggest that a subset of miRNAs
carried by exosomes released by T cells is transferred in active form to β-
cells triggering apoptosis. Our results support the concept that the transfer of
miRNAs constitutes a novel cell-to-cell communication mechanism contribut-
ing to β-cell failure in type 1 diabetes.
Supported by: SNSF, EFSD/JDRF/Lilly, DDF, FRM, FD
Disclosure: C. Guay: None.
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Glucose-stimulated cAMP formation in beta cells involves amplificaton of
constitutive from the GLP-1 receptor
H. Shuai, A. Tengholm;
Medical Cell Biology, Medicine, Uppsala, Sweden.

Background and aims: The second messenger cAMP is a key amplifier of
Ca2+-triggered exocytosis in insulin-secreting β-cells. Apart from mediating
the effects of various Gαs-protein-coupled receptor agonists, like glucagon
and glucagon-like peptide-1 (GLP-1), cAMP is important for glucose-
induced insulin secretion. Glucose consequently stimulates cAMP generation
in β-cells, but the underlying mechanisms are incompletely understood. The
aim of this study was to clarify if the GLP-1 receptor and Gαs protein are
involved in glucose-stimulated cAMP generation in β-cells.
Materials and methods: Total internal reflection fluorescence microscopy
and fluorescent reporters were used to record changes of the intracellular
concentration of cAMP ([cAMP]i) and insulin secretion from single MIN6-
cells and primary β-cells within intact pancreatic islets.
Results: Elevation of the glucose concentration from 3 to 20 mM induced
an increase of [cAMP]i in both MIN6-cells and mouse and human islet
β-cells. [cAMP]i increased also in response to an elevation of the cyto-
plasmic Ca2+ concentration induced by membrane depolarization with
30 mM K+ in the presence of 3 mM glucose and the ATP-sensitive
K+ channel opener diazoxide. Elevation of the glucose concentration un-
der these conditions induced a further increase of [cAMP]i, reflecting
stimulation of cAMP production by cell metabolism. The metabolic com-
ponent of the glucose-induced cAMP formation was reduced after
shRNA-mediated knockdown of Gαs. Both the glucose- and K+-evoked
[cAMP]i increases were inhibited by the GLP-1 receptor antagonist
exendin-(9-39). The reduction of [cAMP]i in glucose-stimulated cells

was paralleled by suppression of insulin secretion. The effect of
exendin-(9-39) did not involve activation of the inhibitory G-protein
Gαi, since pertussis toxin did not affect the [cAMP]i-lowering effect of
the antagonist in glucose-stimulated cells, while preventing [cAMP]i-low-
ering induced by α2-adrenoceptor activation with 100 nM clonidine. Since
no GLP-1 was added to the cells, the findings are taken to reflect that
exendin-(9-39) is an inverse agonist of the GLP-1 receptor.
Conclusion: Glucose-stimulated cAMP formation in β-cells involves distinct
Ca2+- and metabolism-dependent mechanisms. Glucose metabolism activates
cAMP-generating adenylyl cyclases by amplifying constitutive signaling from
the GLP-1 receptor via Gαs.
Supported by: EFSD/MSD, NNF, SRC, SDF, DWF, FEF, EDRS
Disclosure: H. Shuai: Grants; The Swedish Research Council, The Swedish
Diabetes Foundation, Diabetes Wellness Foundation, Family Emfors
Foundation, European Foundation for the Study of Diabetes/MSD, Novo-
Nordisk Foundation, The Swedish national strategic grant initiative
EXODIAB.

142
Role of Gs/cAMP-dependent signalling pathway in the establishment of
beta cell mass
B. Serra-Navarro1, A. García1,2, Y. Esteban1,2, R. Fernández-Ruiz1,2, J. Mir-
Coll1, E.G. Ruano1,2, R. Gomis1,2, R. Gasa1,2;
1IDIBAPS, 2CIBERDEM, Barcelona, Spain.

Background and aims: Several signaling pathways have been shown to
regulate β-cell proliferation. However, the specific roles of individual path-
ways, as well as their crosstalk, that participate in the establishment of func-
tional β-cell mass remain less understood. In this study we have investigated
the role of the signaling pathway activated by the stimulatory protein Gs -
acting through the second messenger cAMP in the regulation of postnatal β-
cell mass.
Materials and methods: We generated β-cell Gsα deficient mice (β-
GsαKO) by crossing Ins1Cre with Gnasflox/flox mice. Whole body glucose
homeostasis was studied by glucose tolerance tests (IpGTT, OGTT),
glucose-induced insulin secretion (GSIS) and insulin tolerance test (ITT). β-
cell mass was measured with insulin immunofluorescence followed by mor-
phometry analysis. Apoptosis was determined by TUNEL assay and β-cell
proliferation was assessed by Ki67 and phospho-histone H3 staining. Isolated
islets were used to study insulin and cAMP content by ELISA, protein levels
by western blot and gene expression by real time PCR.
Results: At 4-weeks old (wo) β-Gsα KO mice are hyperglycemic, glucose
intolerant, exhibit reduced GSIS and similar insulin sensitivity relative to con-
trol littermates. They also show lower islet insulin content and decreased
fractional β-cell area and mass. This diminution in β-cell mass is associated
with reduced β-cell proliferation (WT: 2.8±0.33%; KO: 1.04±0.22% ki67+
ins+/ins+ p<0.001) without signs of enhanced apoptosis. In view of these
results, experiments were aimed at deciphering the molecular signatures re-
sponsible for the observed decreased β-cell growth. As an initial step, we
measured cAMP levels and found an 85% reduction (p<0.0005) of this second
messenger in 4-woβ-GsαKO as compared to control islets. In agreement with
decreased β-cell proliferation, expression of the cell cycle genes CcnA2 and
Ki67 is downregulated (50% of controls, p<0.01), whereas expression of the
cell cycle inhibitor cdkn1a is upregulated (2.5 fold, p<0.001) in β-GsαKO
islets relative to controls. We surveyed gene expression of several components
of the Gs signaling pathway and found reduced islet mRNA levels for Glp1r,
Gipr, Prkarb1 and Akap11. However, genes coding for the cAMP effector
transcription factor Creb were unaltered. Further, basal activation levels of
the Creb protein were only marginally reduced (20%) in KO relative to control
islets. These results led us to study other signaling pathways with established
roles inβ-cell proliferation and found that the gene encoding the IGF1 receptor
(Igf1r) was severely downregulated in β-GsαKO islets relative to controls,
from as early as postnatal day 7. In accordance to reduced IGF1-dependent
signaling, 4-wo β-GsαKO islets present significantly reduced AKT (60% of
controls, p<0.001) and S6K activation (40 % of controls p<0.05).
Conclusion: This study reveals the importance of cAMP-mediated signaling
in the establishment of β-cell mass. Furthermore, it supports that the crosstalk
between Gs and IGF1/AKT-mediated intracellular signaling in β-cells is
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relevant for β-cell mass establishment. Further work is ongoing aiming to
identify the molecular determinants of this crosstalk and their specific roles
in the regulation of postnatal β-cell proliferation.
Supported by: PI13/01500 and PI16/00774 ISCIII, FEDER and SGR659
Disclosure: B. Serra-Navarro: None.
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Multiple type 2 diabetes genes identified using single-cell RNA-seq of
human islets
N. Wierup1, J.A. Martínez-López2, R.G. Fred1, A. Muñoz-Manchado2, J.
Hjerling-Leffler2;
1Dept ExperimentalMedical Science, Lund University Diabetes Centre, Lund,
2Department of Medical Biochemistry and Biophysics, Karolinska Institutet,
Stockholm, Sweden.

Background and aims: The pancreatic islets are key regulators of glu-
cose metabolism and deranged islet function is a culprit in type 2
diabetes (T2D). Currently, major focus is on assessing differential
expression of genes in T2D vs. non-T2D whole-islet preparations.
This strategy does, however, not take into account that the islets are
composed of at least five different cell types. If a gene is upregulated
in one cell type and downregulated in another, the net outcome may
be neutral. Therefore, single-cell information on disease vs. control
cells is warranted. Single-cell RNA-sequencing has been successfully
performed in human islets, but the available data is contradictory,
warranting an additional resource produced at the highest standards.
Materials andmethods:Human islets from cadaver donors were provided by
The Nordic Network for Clinical Islet Transplantation, Uppsala, Sweden.
Islets (100/donor) were handpicked to minimize exocrine content and dissoci-
ated into single cell suspensions using an Accutase protocol. Cells were iso-
lated by unbiased FACS and Smart-seq2 single-cell transcriptomics was used
to sequence human pancreatic islets cells from 6 human non-diabetic donors
and 4 Type 2 diabetic donors (obtaining the transcriptome of 3075 cells). Cell
identity was determined using the two way unsupervised clustering algorithm
BackSPIN and t-SNE technique. Gene-network analysis was performed using
weighted gene co-expression network analysis (WGCNA).
Results: BackSPIN clustering resulted in a model with 12 distinct cell popu-
lations, including alpha, beta, delta, PP- and ghrelin cells. The remaining cell
populations were exocrine cells, duct cells, stellate cells, endothelial cells, as
well as cells from the immune system. Clustering was verified manually by
comprehensive analysis of differential expression of established markers for
each cell type. Furthermore, we identified subpopulations of beta- and alpha-,
and exocrine cells and multiple subpopulation-specific genes. Using reads
from 4 T2D donors (1352 cells) and 6 non-diabetic donors (1723 cells), we
identified genes that are differentially expressed in T2D specifically in beta
cells (972 genes) and alpha cells (857 genes). Most of these genes have not
previously been associated with islet function andWGCNA shows that the top
listed genes are co-expressed with important T2D associated islet genes, e.g.
PDX1, INS, GCGR, and GLP1R. Select genes have been verified by immu-
nohistochemistry in isolated islets, as well as pancreatic sections from the same
donors.
Conclusion: We have created a complete roadmap of genes expressed in all
islet cell types, as well as subpopulations of alpha and beta cells. We have
identified hundreds of genes that are differentially expressed in T2D specifi-
cally in human alpha and beta cells. Functional follow up studies will likely
generate increased understanding for T2D disease mechanisms and novel drug
targets.
Clinical Trial Registration Number: Dnr 2011/263
Supported by: The Novo Nordisk Foundation and EFSD/AZ
Disclosure: N. Wierup: None.
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Short-chain fatty acids potentiate insulin secretion and protect against
apoptosis in mouse and human islets; role of FFAR2
A. Pingitore1, I. Ruz Maldonado1, N. Gonzalez Abuin2, B. Liu1, G.A.
Bewick1, G. Huang1, G. Frost2, S.J. Persaud1;

1Diabetes Research Group, Division of Diabetes&Nutritional Sciences, King's
College London, 2Nutrition and Dietetics Research Group, Imperial College
London, London, UK.

Background and aims: Short chain fatty acids (ScFAs) originate from colonic
fermentation of fibre and undigested carbohydrates. The main circulating
forms are sodium acetate (SA) and sodium propionate (SP), which we have
previously shown to increase insulin secretion and protect β-cells from apo-
ptosis. The current study identified whether these beneficial effects are medi-
ated via Gq-dependent signalin through FFAR2
Materials and methods: Islets were isolated from WT and FFAR2KO mice,
and human organ donors. Insulin secretion was profiled by perifusion and
RIA; real-time changes in [Ca2+]i in islets were determined by
microfluorimetry; PLC was inhibited with U73122; PKC was down-
regulated by 20h exposure of islets to 200nM PMA; levels of ATP, cAMP
and caspases 3/7 (for apoptosis) were quantified by luminescence assays.
Results:Results: In human islets the selective PLC inhibitor U73122 impaired
SA-induced potentiation of insulin release at 20mM glucose (20G) (0.1mM
SA: 67.2±8.7 pg/islet/min, + 10μMU73122: 34.3±3.3, p<0.05). The effects of
SA and SP to increase insulin secretion were PKC-dependent (control, 20G +
0.1mM SA: 44.5±12.6 pg/islet/min; PMA-treated: 19.7±1.1, p<0.01; control
islets, 20G + 0.1mM SP: 18.7±0.8; PMA-treated: 5.6±0.4, p<0.01). Deletion
of FFAR2 did not affect the peak amplitude of glucose-stimulated insulin
secretion (GSIS) (WT: 10.5±0.9 pg/islet/min; KO: 10.2±1.4). However, the
effects of SA and SP on GSIS were significantly reduced following FFAR2
knockout (WT, 20G + 1mM SA: 11.2±2.2 pg/islet/min; KO: 6.5±0.7, p<0.05;
WT, 20G + 1mM SP: 14.8±1.2; KO: 6.6±0.9, p<0.01). In agreement with this,
SA-induced elevation in [Ca2+]i was lost in islets from FFAR2KOmice (WT,
20G: 0.68 basal to peak ratio, 20G + 1mM SA: 0.74; KO, 20G: 0.72; 20G +
1mMSA: 0.72). Neither SA nor SP affected cAMP levels in islets fromWTor
FFAR2KO mice (WT, control: 108.6±12.8nM, +1mM SA: 135.0±10.8;
+1mM SP: 91.6±32.4; KO, control: 150.3±28.5; +1mM SA: 137.3±7.8;
+1mM SP: 117.7±7.0). Deletion of FFAR2 did not influence islet glucose-
induced ATP generation (WT, 20G: 148.5±14.0% basal; 20G + 1mM SA:
127.5±6.8; + 1mM SP 154.6±11.9; KO, 20G: 135.1±14.5; + 1mM SA:
143.1±15.3; + 1mM SP: 143.0±12.9, p>0.2 FFAR2KO vs WT in all condi-
tions). No differences in basal apoptosis were observed in FFAR2KO islets
(caspase 3/7 activity, WT, basal: 0.96±0.04, KO: 1.06±0.08, p>0.2), but the
ability of SA and SP to protect against cytokine-induced apoptosis was lost in
islets from FFAR2KO mice (WT, + cytokines: 2.21±0.12; +1mM SA: 1.72
±0.09; +1mMSP: 1.51±0.13, p<0.01; KO, +cytokines: 2.43±0.19, +1mMSA:
2.29±0.19; +1mM SP: 2.74±0.20, p>0.2). Similarly, the ScFAs did not protect
islets against apoptosis induced by palmitic acid (PA) following FFAR2 dele-
tion (WT, +0.5mM PA: 1.61±0.10; +1mM SA: 1.24±0.09; +1mM SP: 1.41
±0.16, p<0.05; KO, +0.5mM PA: 1.45±0.16, +1mM SA: 1.38±0.09; +1mM
SP: 1.64±0.13, p>0.2).
Conclusion: Although FFAR2 is reported to have dual Gi/Gq coupling, we
have demonstrated that in islets SA and SP act solely via FFAR2/Gq to elevate
[Ca2+]i, potentiate insulin secretion in a PKC-dependent manner and protect
islets against cytotoxic and lipotoxic insults. All of these are hallmarks of
beneficial effects in the treatment of type 2 diabetes and position FFAR2 as
a potential pharmacological target.
Supported by: European council FP7, SFE
Disclosure: A. Pingitore: Grants; European council FP7 MCIEF, Society for
endocrinology early career grant.
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Reduction of HbA1c with dulaglutide in type 2 diabetes (T2D) patients
negative, low positive or high positive forGAD antibodies (GADA): a post
hoc analysis of AWARD -2, -4 and -5
P. Pozzilli1, R.D. Leslie2, A. Peters3, R. Buzzetti4, S.S. Shankar5, Z.
Milicevic6, I. Pavo6, J. Lebrec7, S. Martin5, N. Schloot7;
1Department of Endocrinology & Diabetes, University Campus Bio-Medico,
Rome, Italy, 2Blizard Institute, London, UK, 3Department of
Endocrinology & Diabetes, Keck School of Medicine of USC, Los
Angeles, USA, 4Department of Experimental Medicine, “Sapienza”
University of Rome, Rome, Italy, 5Eli Lilly and Company,
Indianapolis, USA, 6Eli Lilly and Company, Vienna, Austria, 7Lilly
Deutschland GmbH, Bad Homburg, Germany.

Background and aims: Dulaglutide is a weekly GLP-1 receptor agonist in-
dicated for T2D. It enhances insulin secretion from β-cells in a glucose-
dependent manner. We evaluated the effect of dulaglutide on HbA1c in
GADA negative and GADA positive patients with T2D in a post hoc analysis
of 3 dulaglutide trials: AWARD-2, -4 and -5.
Materials and methods: GADA positive T2D, termed LADA (latent auto-
immune diabetes of the adult), was defined as GADA ≥5 IU/mL (ELISA,
Kronus Inc). Changes in HbA1c were estimated using Mixed-Effect Model
Repeat Measurement (MMRM) analysis, adjusted for baseline HbA1c,
grouped country, study, treatment, GADA status, visit, and treatment-by-visit,
study-by-visit, GADA-by-visit, GADA-by-study and GADA-by-treatment
interactions.
Results: Results: 2466/2893 patients (85.2%) were tested for GADA:
92.4% (N=2278) were GADA negative (T2D) and 7.6% (N=188) were
GADA positive (LADA). Baseline characteristics were generally com-
parable between patients with T2D and LADA: mean age range across
the trials 54.1-59.6 years and 56.4-57.6 years; BMI 31.2-32.6 kg/m2 and
30.1-31.6 kg/m2; diabetes duration 7.1-13.0 years and 6.1-10.9 years;
HbA1c 8.13-8.44% and 8.14-8.61%. Of all LADA patients, 58 were
considered to be GADA high (>200 IU/mL) while 130 were GADA
low (≤200 IU/mL). These subgroups were also generally comparable at
baseline. Dulaglutide therapy resulted in similar reductions in HbA1c in
patients with T2D and LADA, with comparable results across all 3
studies (Table). Pooled analysis showed similar HbA1c reductions at 6
months in dulaglutide-treated T2D (LS mean change [95% CI]: -1.25%
[-1.31, -1.20]) vs. LADA patients (-1.12% [-1.31, -0.93]) and at 12
months (-1.09% [-1.15, -1.03] vs. ‑0.94% [-1.15, -0.72]). Reductions
in HbA1c were numerically larger but not statistically significant at 6
months in GADA low (-1.22% [-1.43, -1.01]) vs. GADA high LADA
patients (‑0.89% [-1.29, -0.48]) and at 12 months (-1.02% [-1.26, -0.78]
vs. -0.72% [-1.21, -0.24]).
Conclusion: HbA1c decreased to a similar extent in T2D and LADA at 6
and 12 months of dulaglutide treatment. Our results conflict with a
recent study where GLP-1 analogs failed to reduce HbA1c in GADA-
positive patients.

Clinical Trial Registration Nubmer: NCT01075282, NCT01191268,
NCT00734474
Supported by: Eli Lilly & Co.
Disclosure: P. Pozzilli: Employment/Consultancy; Eli Lilly. Grants; Eli Lilly,
Sanofi, Astra Zeneca, Medtronic, Genentech, Amgen. Lecture/other fees; Eli
Lilly, Sanofi, Medtronic, Astra Zeneca.
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Bone turnover in women with prior gestational diabetes after 52 week's
treatment with liraglutide
L. Vedtofte1, E. Hannerup1, S. Foghsgaard1, E.R. Mathiesen2, T. Buhl3, L.K.
Christiansen1, J.A. Svare4, T.D. Clausen5, P. Damm6, N.R. Jørgensen7,8, F.K.
Knop1,9, T. Vilsbøll1,10;
1Center for Diabetes Research, Gentofte Hospital, Hellerup, 2Center for
Pregnant Women with Diabetes, Department of Endocrinology,
Rigshospitalet, Copenhagen, 3Department of Nuclear Medicine, Gentofte
Hospital, Hellerup, 4Department of Obstetrics and Gynaecology, Herlev
Hospital, Herlev, 5Department of Gynaecology and Obstetrics,
Nordsjællands Hospital, Hillerød, 6Department of Obstetrics, Rigshospitalet,
Copenhagen, 7Department of Clinical Biochemistry, Rigshospitalet,
Copenhagen, 8OPEN, Odense Patient data Explorative Network, Odense
University Hospital/Institute of Clinical Research, Odense, 9Department of
Clinical Medicine, Faculty of Health and Medical Sciences, Copenhagen,
10Steno Diabetes Center Copenhagen, Gentofte, Denmark.

Background and aims: Liraglutide induces weight loss and as weight loss is
associated with loss of bone mass, we investigated the effect of liraglutide-
treatment in women with prior gestational diabetes mellitus (pGDM) on
whole-body bone mineral density (BMD), whole-body bone mineral content
(BMC), the bone resorption marker C-terminal telopeptide of type 1 collagen
(CTX) and the bone formation marker procollagen type-1 amino-terminal
propeptide (P1NP).
Materials andmethods:Womenwith pGDM (n=102, age: 38±5 years (mean
±SD), BMI: 32±4 kg/m2) underwent a 4-hour 75-g OGTTat baseline and after
one year’s randomised and blinded intervention with placebo (n=54) or
liraglutide, 1.8 mg once-daily, (n=48). During the trial, 10 women withdrew
from the liraglutide group and 9 from the placebo group leaving 83 women for
analysis of the effect of the intervention. Controls matched for age and BMI
were studied once (n=15, age: 39±4 years, BMI: 31±5 kg/m2) with a 4-hour
75-g OGTT. Dual energy X-ray absorptiometry was used to assess whole-
body BMD and whole-body BMC in both groups. Comparisons between the
control group and the pGDM group at baseline were analysed using Mann-
Whitney U test. Changes from baseline to 52 weeks were analysed with a
constrained linear mixed model. Changes in BMD and BMC are tabulated
as changes in means. CTX and P1NP tAUC data were log-transformed due
to lack of normal distribution and changes are therefore expressed as percent
change in mean.
Results: At baseline, there were no differences between controls and women
with pGDM with respect to whole-body BMD (1.32±0.1 vs. 1.26±0.1 g/cm2,
p=0.149), whole-body BMC (2730±388 vs. 2656±279 g, p=0.492) and the
total AUC (tAUC) during the OGTT for CTX (30±16 vs. 27±15 μg/L*min,
p=0.548) and P1NP (7355±2243 vs. 8355±3368 μg/L*min, p=0.358).
Compared to placebo, liraglutide-treatment induced a significantly greater
weight loss after 52 weeks (-4.8 [-6.50; -3.00] vs. -1.5 [-3.13; 0.09] kg (mean
[CI]), p=0.009). No changes in whole-body BMD (0.004 vs. 0.005 g/m2,
p=0.883), whole-body BMC (6.7 vs. 9.7 g, p=0.799), tAUC for CTX (9.2
vs. 11.5%, p=0.853) or tAUC for P1NP (-4.5 vs. -11.6%, p=0.254) were
observed in the placebo vs. liraglutide group.
Conclusion: Liraglutide-treatment-induced weight loss in women with
pGDM does not affect bone turnover, whole-body BMD and whole-body
BMC respectively, suggesting that liraglutide treatment from a bone turnover
perspective is safe to use in this population.
Clinical Trial Registration Number: 2012-001371-37
Supported by: Novo Nordisk; Aase and Einer Danielsen Foundation
Disclosure: L. Vedtofte: None.
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Site of absorption of an oral formulation of semaglutide
T.A. Bækdal1, J. Borregaard1, S.T. Buckley2, M. Donsmark1, M.-L. Hartoft-
Nielsen1, S.J. Maarbjerg1, K.G. Madsen2, F.L. Søndergaard1, A. Vegge2, A.
Connor3, L.B. Knudsen2;
1NovoNordisk, Søborg, 2NovoNordisk, Måløv, Denmark, 3Quotient Clinical,
Nottingham, UK.
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Background and aims: Absorption of oral peptide-based drug formula-
tions is challenged by the limited permeability of the gastrointestinal
(GI) epithelium and by the fact that peptides are degraded in the
stomach due to low pH and proteolytic enzymes. A novel oral tablet
formulation of the human glucagon-like peptide-1 analogue,
semaglutide, has been developed by co-formulation with the absorp-
tion enhancer, sodium N-(8-[2-hydroxybenzoyl] amino) caprylate
(SNAC). SNAC facilitates the absorption of semaglutide across the
GI epithelium primarily via the transcellular route and protects against
proteolytic degradation of semaglutide through a localised increase in
pH. The site of absorption of oral semaglutide was investigated in a
series of clinical and non-clinical studies.
Materials andmethods: In a pharmacoscintigraphic clinical study, 24 healthy
males in the fasted state received single-dose oral semaglutide (10 mg/300 mg
SNAC) with 50 mL water followed by 4 hrs post-dose fasting. Tablet erosion
kinetics were assessed by gamma scintigraphy and systemic absorption of
semaglutide was assessed by pharmacokinetic blood sampling. In a food-
effect clinical study, the pharmacokinetics of oral semaglutide were investigat-
ed in 25 healthy subjects receiving once-daily oral semaglutide in the fed state
for 10 days (5 days of 5 mg/300 mg SNAC followed by 5 days of 10 mg/
300 mg SNAC). Complementary non-clinical studies were conducted in
Beagle dogs. Semaglutide exposure was compared between anaesthetised,
pyloric ligated dogs (to prevent the tablet from exiting the stomach) receiving
intragastric dosing (10 mg/300 mg SNAC), and awake, non-ligated dogs re-
ceiving oral dosing. In another study, semaglutide exposure was compared
between the splenic vein (draining the gastric cavity) and the portal vein
(draining the GI system) after intragastric dosing in anaesthetised, non-
ligated dogs. Finally, using endoscopic technique in anaesthetised dogs, liquid
from underneath an oral semaglutide tablet and 3 and 6 cm from the tablet was
aspirated and assayed for semaglutide and SNAC.
Results: In the pharmacoscintigraphic study, complete tablet erosion (CTE)
occurred in the stomach with an estimated mean time to CTE [95% CI] of
85 min [62;118]. Semaglutide plasma exposure confirmed early systemic ab-
sorption with median tmax of 90 min and mean AUC0-24h of 119 nmol·h/L
[59;243]. In the food-effect study, when dosed in the fed state, limited (44% of
subjects) or no (56%) semaglutide exposure was observed. In dogs, prevention
of intestinal absorption by pyloric ligation resulted in semaglutide exposure
comparable to that seen in non-ligated dogs (mean±SEM dose-normalised C1h

4174±931 vs. 3764±1066 pmol/L/mg; p=0.83). Moreover, semaglutide expo-
sure (AUC0-0.5h) in non-ligated dogs was higher in the splenic vein than in the
portal vein (ratio splenic/portal vein [95% CI] 2.2 [1.2;3.2]). Finally, endosco-
py showed that high concentrations of semaglutide and SNAC in the gastric
fluid were only observed close to the tablet, indicating that semaglutide ab-
sorption occurs in a localised environment and depends on the spatial proxim-
ity of semaglutide and SNAC.
Conclusion: Clinical and non-clinical data collectively suggest that orally
administered semaglutide is absorbed in the stomach, and clinically relevant
exposure requires administration of oral semaglutide in the fasting state.
Clinical Trial Registration Number: NCT01619345, NCT02172313
Supported by: Novo Nordisk
Disclosure: T.A. Bækdal: Employment/Consultancy; Novo Nordisk A/S.
Stock/Shareholding; Novo Nordisk A/S.
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Evaluation of the effect of food on the pharmacokinetics of oral
semaglutide
S.J. Maarbjerg1, J. Borregaard1, A. Breitschaft2, M. Donsmark1, F.L.
Søndergaard1;
1Novo Nordisk, Søborg, Denmark, 2Parexel International, Berlin, Germany.

Background and aims: Semaglutide, a glucagon-like peptide-1 (GLP-1) an-
alogue, has been co-formulated with the absorption enhancer, sodiumN-(8-[2-
hydroxybenzoyl] amino) caprylate (SNAC), to allow administration as an oral
tablet. Oral semaglutide is absorbed in the stomach, where SNAC facilitates
absorption and protects against proteolytic degradation of semaglutide through
a localised increase in pH. The aim of this trial was to investigate the effect of
food on the pharmacokinetics of oral semaglutide.

Materials and methods: In an open-label, randomised, parallel-group trial
design, 78 healthy subjects (39 females/39 males; mean±SD age 55±14
years, body weight 73.5±12.2 kg, body mass index 24.8±2.6 kg/m2) were
allocated 1:1:1 to once-daily treatment (5 mg for 5 days followed by
10 mg for 5 days) using 3 different dosing conditions: 1) Fed (high-
caloric, high-fat breakfast ingested during the last 30 minutes pre-dose;
240 mL water taken with dosing; 4 hours post-dose fasting), 2) Fasting
(fasting overnight for at least 10 hours; 240 mL water with dosing; 4
hours post-dose fasting) or 3) Reference (fasting overnight for at least 6
hours; 120 mL water with dosing; 30 minutes post-dose fasting). In the
Fed and Fasting arms, no further water or liquid was allowed from 2
hours pre-dose until 4 hours post-dose, while there were no restrictions on
water, liquid or food intake from 4 hours post-dose. In the Reference arm,
no further water or liquid was allowed from 2 hours pre-dose until 30
minutes post-dose, while there were no restrictions on water, liquid or
food intake from 30 minutes post-dose. Fed and Fasting arms were de-
signed according to guidelines on the investigation of food effect. The
Reference arm reflected the dosing conditions used in the ongoing oral
semaglutide clinical development program and was included in order to
be able to bridge to the guideline defined dosing conditions.
Results: In the Fed arm, limited semaglutide exposure (11 of 25 subjects)
or no semaglutide exposure (14 of 25 subjects) was observed.
Semaglutide exposure appeared to be approximately 40% greater for
Fasting vs. Reference for both 24-hour exposure (AUC0-24h,Day 10; esti-
mated means 383 vs. 272 nmol*h/L; estimated ratio [95% confidence
interval] 1.41 [0.96;2.07], p=0.082) and maximum concentration
(Cmax,Day 10; 20.1 vs. 14.2 nmol/L; 1.41 [0.96;2.08], p=0.080), although
not statistically significant. Time to maximum concentration (tmax,Day 10)
appeared longer for Fasting vs. Reference (median of 1.75 vs. 1.00 h),
while there was no apparent difference in half-life (t½,Day 10) between
Fasting and Reference (geometric mean 160 vs. 152 hours). Overall, the
safety profile was as expected for the GLP-1 receptor agonist drug class.
In this trial, the most frequently reported adverse events were headache
(15%, 38% and 35% of subjects in Fed, Fasting and Reference arms,
respectively) and gastrointestinal disorders (19%, 50% and 27%).
Conclusion: Sufficient semaglutide plasma exposure is only achieved when
oral semaglutide is administered in the fasting state. Administration with 120
mL water and 30 minutes post-dose fasting is expected to be acceptable to
patients and results in clinically relevant semaglutide plasma exposure.
Clinical Trial Registration Number: NCT02172313
Supported by: Novo Nordisk
Disclsoure: S.J. Maarbjerg: Employment/Consultancy; Novo Nordisk A/S.
Stock/Shareholding; Novo Nordisk A/S.
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Risk of pancreatic diseases by second-line anti diabetes drug class: real
world based evidence
S. Paul1, J.B. Green2, J. Atherton3, O. Montvida4;
1University of Melbourne, Melbourne, Australia, 2Duke Clinical Research
Institute, Durham, USA, 3Royal Brisbane and Women's Hospital and
University of Queensland School of Medicine, 4Queensland University of
Technology, Brisbane, Australia.

Background and aims:Recent clinical observational studies have raised
concerns on the possible association of treatment with incretin-based
therapies, particularly with DPP-4 inhibitor (DPP-4i), and the risk of
acute pancreatitis (AP) or cancer of pancreas (COP) in patients with
type 2 diabetes (T2DM). However, a holistic risk analysis in patients
receiving different classes of anti-hyperglycaemic agents (AHA) is
scarce. The aims of this study were to evaluate the risk of AP,
COP, and other disease of pancreas (ODP) in patients with T2DM
following the addition of a second-line AHA to metformin therapy.
Materials and methods: Patients with T2DM, aged 18-80 years and diag-
nosed after 2004, who received metformin plus a second line AHA for at least
3 months, were identified from a large Electronic Medical Record database
from the USA. Sulfonylurea (SU), thiazolidinedione (TZD) or insulin (INS)
users who had ever received a DPP-4i or GLP-1 receptor agonist (GLP-1RA)
were excluded, as were patients with any disease of pancreas or any type of
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cancer that occurred prior to initiation of second line AHA therapy (baseline).
The rates of events per 1000 person-years were estimated. With DPP-4i as the
reference group, the risk analyses were conducted balancing on age and
follow-up time, and adjusting for appropriate confounders.
Results: Baseline characteristics varied among SU (n=110,747), DPP-4i
(n=50,095), INS (n=34,805), TZD (n=17,597), and GLP-1RA (n=12,654)
treatment groups with mean age: 53-60 years; male proportion: 34-52%; mean
weight: 98-108 Kg; median HbA1c: 7.2-8.9%; and mean follow-up: 2.8-4.6
years.The rates/1000 person-years of AP were similar in the DPP-4i, GLP-
1RA and SU groups (Table 1). Compared to DPP-4i group, patients treated
with INS had significantly higher AP rate and those treated with TZD had
significantly lower AP rate. Except for INS group, the rate/1000 person-years
for ODP were similar across the treatment groups, while there was no signif-
icant difference in the rate of COP/1000 person-years among all groups. In the
DPP-4i group, the adjusted mean time to AP was 2.63 (95% CI: 2.38, 2.88)
years; time to COP was 2.70 (95%CI: 2.19, 3.21) years; and time to ODP was
2.73 (95% CI: 2.33, 3.12) years. Compared to the DPP-4i group, INS patients
developed AP 0.48 years (p<0.01) earlier and GLP-1RA patients (n=12,654)
developed COP 3 years later (p<0.01). However, with the constraint of no
event within 6 months of INS initiation, the risk of AP in INS group was
insignificant. No other significant differences in mean times to events were
observed between groups.
Conclusion: This real-world study based on large number of patients with
reasonable follow-up time suggests no significant difference in the risk of
developing pancreatic diseases in patients treated with different classes of
anti-hyperglycaemic agents.

Disclosure: S. Paul: Employment/Consultancy; Novartis, GI Dynamics,
Roche, AstraZeneca, Guangzhou Zhongyi Pharmaceutical, Amylin
Pharmaceuticals LLC. Grants; Merck,, Novo Nordisk, AstraZeneca,
Hospira, Amylin Pharmaceuticals, Sanofi-Avensis, Pfizer. Lecture/other fees;
University of Melbourne.

150
Efficacy and safety of liraglutide in insulin pump treated people with type
1 diabetes: the lira pump trial
T.F. Dejgaard1,2, C.S. Frandsen2, S. Schmidt2, D. Vistisen1, S. Madsbad2,
H.U. Andersen1, K. Nørgaard2;
1Steno Diabetes Center Copenhagen, University of Copenhagen, Gentofte,
2Dep. of Endocrinology, Hvidovre Hospital, University of Copenhagen,
Hvidovre, Denmark.

Background and aims: Glucagon-like peptide-1 receptor agonists reduce
body weight and risk of hypoglycaemia with moderate effect on HbA1c in
people with type 1 diabetes (T1D) using basal-bolus insulin therapy. The
evidence in people with insulin pump treated T1D is sparse.
Materials and methods: This randomised, double-blinded, placebo-con-
trolled, 26-week trial evaluated the efficacy and safety of liraglutide 1.8 mg
added to insulin pump therapy in overweight people with T1D and insufficient
glycaemic control. In total 44 persons with insulin pump treated T1D, HbA1c
>7.5% and BMI >25 kg/m2, were randomised to liraglutide 1.8 mg or placebo
once daily added to insulin pump therapy.
Results: Baseline characteristics were similar between groups (mean (SD) or
median (interquartile range)) HbA1c 8.2 (0.5) %, diabetes duration 20 (15;35)
years, daily insulin dose 51 (17) IU/day and body weight 87 (12) kg. After 26
weeks of treatment, liraglutide reduced HbA1c and body weight compared
with placebo (table). No differences were found in changes in daily insulin

dose, time spent in hypoglycaemia (<3.9 mmol/l), heart rate or blood pressure
between groups. Treatment satisfaction evaluated by the Diabetes Treatment
Satisfaction Questionnaire version c (DTSQc) increased more with liraglutide
than with placebo. Gastrointestinal adverse events occurred more frequently
with liraglutide than placebo, e.g. nausea (39% vs. 20%). Finally, one event of
severe hypoglycaemia was reported during the trial in a person treated with
placebo.
Conclusion: Liraglutide 1.8 mg once daily added to insulin pump treatment in
overweight people with T1D and insufficient glycaemic control reduces
HbA1c, body weight and increases treatment satisfaction with no effect on
daily insulin dose or time spent in hypoglycaemia compared with placebo after
26 weeks of treatment.

Clinical Trial Registration Number: NCT02351232
Supported by: Unrestricted grant from Novo Nordisk A/S
Disclosure: T.F. Dejgaard: Grants; Novo Nordisk and AstraZeneca. Lecture/
other fees; Novo Nordisk.
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Olfactory function is associated with the intensity of self-reported physical
activity in adults with type 1 diabetes
A. Duda-Sobczak1, A. Araszkiewicz1, M. Urbas2, L. Borucki2, M.
Chudzinski3, B. Falkowski3, E. Jakubowska3, A. Suwalska3, D. Zozulinska-
Ziolkiewicz1;
1Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, 2Department of Otorhinolaryngology, Raszeja City
Hospital, 3Department of Adult Psychiatry, Poznan University of Medical
Sciences, Poznan, Poland.

Background and aims: Diabetes mellitus contributes to the central nervous
system degeneration and cognitive decline. Olfactory dysfunction is related to
the presence of diabetic neuropathy and suggested to be a clinical manifesta-
tion of central diabetic neuropathy. Regular physical activity is known to have
beneficial effects on the metabolic control of diabetes, prevention of chronic
neurovascular complications and cognitive function. The aim of this studywas
to assess olfactory function in relation to self-reported physical activity in
adults with type 1 diabetes (T1D).
Materials and methods: We included 89 patients with type 1 diabetes
(43 men), median age 35 (IQR 29-42) years, disease duration 17 (IQR
13-26) years, HbA1c 8.2 (IQR 7.3-9)%. The control group consisted
of 22 healthy people matched for age and gender. The patients
underwent ENT examination with nasal endoscopy to exclude other
factors disabling sense of smell. Olfactory function was assessed with
"Sniffin' Sticks. For the assessment of odor identification 12 pens with
different odors were used and patient should select 1 of 4 presented
items which best described each odor for every pen (score 0-12,
normosmia: score 11-12). The short version of International Physical
Activity Questionnaire (IPAQ) was used to assess self-reported phys-
ical activity. Higher IPAQ result reflects higher intensity of physical
activity and is presented as the time spent on activities of different
intensity in the last 7 days. We assessed the metabolic control of
diabetes.
Results: Hyposmia was found in 70% of patients with T1D compared to
45% in control group (p=0.03). No differences in self-reported physical
activity were found between T1D and control group (median score 1588
[IQR 975-3291] vs. 1968 [IQR 1257-3573], respectively; p=0.2). In T1D
group we found a positive correlation between olfactory identification
scores and IPAQ results (Rs 0.26; p=0.01) and a negative correlation of
olfactory identification scores with body mass index (Rs -0.23, p=0.03)
and triglycerides (Rs -0.22; p=0.04). Stepwise multiple linear regression
analysis indicated IPAQ result (beta 0.26, p=0.01) and BMI (beta -0.24,
p=0.03) as predictors of olfactory function independently from age,
HbA1c and triglycerides.
Conclusion: Better olfactory function is observed in adults with type 1 diabe-
tes who self-report higher intensity of physical activity. This study confirms
the beneficial role of physical activity in type 1 diabetes within the structures of
the central nervous system.
Supported by: Poznan University of Medical Sciences
Disclosure: A. Duda-Sobczak: None.
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Somatosensory cortical plasticity determines clinical presentation in
diabetic neuropathy
D. Selvarajah1, I.D. Wilkinson2, F. Fang3, A. Sankar1, J. Davies1, E. Boland1,
R. Gandhi3, I. Tracey4, I. Tracey4, S. Tesfaye3;
1Department of Human Metabolism, University of Sheffield, 2Academic Unit
of Radiology, University of Sheffield, 3Academic Department of Diabetes and
Endocrinology, Sheffield Teaching Hospitals NHS Foundation Trust,
Sheffield, 4Functional Magnetic Resonance Imaging of the Brain Unit,
Oxford University, Oxford, UK.

Background and aims: Cortical plasticity is a fundamental property of
the human CNS that enables adjustment to nerve injury but it can

have maladaptive consequences resulting in chronic pain. We have
previously demonstrated significant brain volume loss localised to
the primary somatosensory cortex (S1) in diabetic neuropathy (DN).
More recently, we reported functional reorganisation of S1 in patients
with painful DN who were also insensate. This study aims to examine
the relationship between the degree of functional reorganisation and
intensity of neuropathic pain.
Materials and methods: Clinical, neurophysiological and magnetic reso-
nance imaging (MRI) data were compared for 35 Type 1 diabetes subjects
[n=9 No-DN (male 6, mean age 45.9+10.1), 9 painless DN (5, 46.3+12.0), 9
painful DN sensate (4, 48.4+12.0) and 8 painful DN insensate (6, 44.5+12.1)]
and 9 healthy volunteers (4, 51.5+7.9)]. 3T MRI system (Acheiva, Phillips)
and cortical reconstruction and volumetric segmentation by FreeSurfer soft-
ware were used. Blood oxygen level dependent (BOLD) functional magnetic
resonance imaging (fMRI) was used to examine functional organisation of the
S1 cortex in response to noxious thermal stimulation of the right foot. Linear
regression analysis was performed to examine the contribution of brain struc-
tural changes (S1 cortical thickness), pain (neuropathic and evoked pain) and
clinical parameters (age, neuropathy composite score, diabetes and pain dura-
tion) on observed S1 plasticity.
Results: Painful DN insensate subjects had significantly lower mean S1 cor-
tical thickness [F(4,39)=5.78, p =0.001] compared to other study cohorts. No
significant difference emerged between subjects in cortical thickness in the
control region [frontal cortex F(4,39)=1.23, p=0.31]. On average somatosen-
sory cortical thickness was 12.2% lower in painful DN insensate subjects
compared to healthy volunteers. S1 plasticity was significantly correlated with
overall neuropathic pain score (NTSS-6, r=-0.45, p=0.04), evoked foot pain
score (r=-0.46, p=0.03) and S1 cortical thickness (r=-0.57, p=0.01). The most
parsimonious regression model relied solely on neuropathy composite score as
the independent variable (R2=0.54, F(1,15)=17.9, p=0.01; adjusted R2=0.51)
that explained most of the variance in S1 plasticity.
Conclusion: Subjects with painful DN who were also insensate had the
greatest reduction in S1 cortical thickness. FMRI demonstrated greater S1
cortical neuronal plasticity which was significantly associated with pain inten-
sity and the severity of neuropathy. We have demonstrated in these experi-
ments how structural brain changes are related to functional reorganisation of
the S1 cortexwhich ultimately determines the clinical presentation of DN. This
may provide clues to the pathogenesis of different sensory phenotypes of DN.
Supported by: JDRF
Disclosure: D. Selvarajah: Grants; Juvenile Diabetes Research Foundation.
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Nerve and vascular biomarkers in skin biopsies differentiate painful from
painless advanced diabetic peripheral neuropathy
P. Shillo1, D. Selvarajah1,2, M. Greig1, I.D. Wilkinson2, Y. Yiangou3, P.
Donatien3, P. Anand3, S. Tesfaye1;
1Diabetes ResearchUnit, Sheffield TeachingHospitals NHS Foundation Trust,
2University of Sheffield, Sheffield, 3Peripheral Neuropathy Unit, Imperial
College, London, UK.

Background and aims: Painful diabetic peripheral neuropathy (painful-
DPN) can be intractable with major impact, yet the underlying pain
mechanisms remain uncertain. While distal leg intra-epidermal nerve
fibre density is recommended for the diagnosis of small fibre neurop-
athy, we found that intra-epidermal nerve markers may not differenti-
ate between advanced painful-DPN and painless-DPN. The relation-
ship of neuronal and vascular biomarkers was therefore investigated
in painful-DPN and painless-DPN.
Materials and methods: 61 T2DM subjects and 19 healthy volunteers (HV)
underwent detailed clinical and neurophysiological assessments and were sub-
sequently divided into three groups based on the neuropathy composite score
of the lower limbs [NIS(LL)] plus 7 tests (23 Painful-DPN, 19 Painless-DPN
and 19 No-DPN). All subjects underwent calf skin punch biopsy, and immu-
nohistochemistry was used to quantify intra-epidermal (IENF) and sub-
epidermal (SENF) nerve fibres with structural marker PGP9.5, regenerating
fibres with GAP43, sensory fibres with neuropeptide CGRP, and the dermal
blood vessels with von Willebrand Factor (vWF).
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Results: IENF density was severely decreased (p<0.001) in both DPN groups,
with no differences for PGP9.5, GAP43, CGRP, or GAP43/PGP9.5 ratios.
There was significant increase of vWF in Painless-DPN and no-DPN groups
compared to controls, but this was markedly greater for painful-DPN, and
significantly higher than painless-DPN (p<0.0001). The ratio of SENF
CGRP:vWF showed a significant decrease in painful-DPN vs Painless-DPN
(p =0.014).
Conclusion: In advanced neuropathy increased dermal vasculature and its
ratio to nociceptors may differentiate painful-DPN from painless-DPN.
Increased blood vessels following tissue ischaemia/hypoxia associated with
disproportionate and abnormal nerve fibres (irritable nociceptors) may lead to
a “painful vaso-neuropathy".

Clinical Trial Registration Number: STH15701
Supported by: Sheffield Teaching Hospitals Charitable Fund
Disclosure: P. Shillo: None.
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Corneal confocal microscopy detects improvements in small nerve fibres
in subjects with latent autoimmune diabetes in adults with enhanced
glycaemic control
U. Alam1,2, I.N. Petropoulos3, H. Fadavi2, O. Asghar2, G. Ponirakis4, M.
Jeziorska2, A. Marshall2, M. Tavakoli2,5, A.J.M. Boulton2, N. Efron6, R.
Malik4,2;
1Department of Eye and Vision Sciences, Institute of Ageing and Chronic
Disease, University of Liverpool, Liverpool, 2University of Manchester,
3Division of Diabetes, Endocrinology and Gastroenterology, Institute of
Human Development, University of Manchester, Manchester, UK, 4Weill
Cornell Medicine-Qatar, Weill Cornell Medicine, Qatar, 5University of
Exeter, Exeter, UK, 6Queensland University of Tecnology, Brisbane,
Australia.

Background and aims: Latent Autoimmune Diabetes in Adults (LADA) is
often misdiagnosed, and a prolonged period of poor glycaemic control may
increase the risk of microvascular complications. We aimed to evaluate a
cohort of subjects with LADA over 1 year and undertake detailed assessment
of measures of large and small fibre neuropathy to assess the natural history of
diabetic neuropathy.

Materials and methods: We have undertaken a detailed assessment of
neuropathy in control subjects (C) (n=14), subjects with type 2 DM
(T2DM) (n=14) and LADA (n=14) by quantifying: neuropathy disabil-
ity score (NDS), peroneal and sural nerve conduction velocity and
amplitude (PMNCV, PMNAmp, SSNCV, SSNAmp), cold threshold
(CT), warm threshold (WT), corneal nerve fibre density (CNFD),
branch density (CNBD) and fibre length (CNFL) at baseline and 1
year follow up.
Results: There was no significant difference in age (50.0±2.9 vs 54.0±6.5 vs
50.1±13.7 years, P=NS), duration of diabetes (T2DM: 5.3±3.9 vs LADA: 12.5
±10.6 years, P=NS), blood pressure, total cholesterol, HDL, triglycerides and
eGFR. HbA1c (39.7±2.8 vs 53.4±7.3 vs 83.8±25.3 mmol/mol, P<0.0001) was
higher and BMI (29.4±5.2 vs 31.0±4.5 vs 26.5±4.6 kg/m2, P=0.01) was lower
in LADA compared to T2DM. There were no significant differences in NDS
(0.3±0.6 vs 1.6±1.7 vs 3.8±3.3, P=NS), PMNCV (49.2±4.2 vs 44.3±8.8 vs
40.7±7.6 m/s, P=NS), PMNAmp (5.5±1.9 vs 4.0±2.1 vs 3.2±2.2 mV, P=NS),
SSNCV (50.5±3.5 vs 47.8±5.1 vs 43.4±5.6 m/s, P=NS), SSNAmp (17.7±7.1
vs 12.6±7.6 vs 11.0±5.8 μV, P=NS), WT (37.0±3.1 vs 40.9±3.6 vs 42.4±5.0
°C, P=NS), CT (28.9±1.2 vs 27.0±3.2 vs 24.1±4.7 °C, P=NS) between LADA
and T2DM. However, CNFL (16.9±4.6 vs 17.1±4.7 vs 11.7±3.3 mm/mm2,
P=0.003) and CNBD (37.8±18.0 vs 45.5±26.4 vs 21.0±10.6 no/mm2,
P=0.008) were significantly lower with no difference in CNFD (29.0±9.1 vs
28.8±9.8 vs 18.8±7.1 no/mm2, P=NS) between LADA and T2DM.
Comparing baseline to 1 year follow up, there were no changes in BMI, lipids,
NDS, CT, WT and electrophysiology in C, T2DM and LADA. HbA1c,
CNFD, CNBD and CNFL did not differ in C and T2DM. However, HbA1c
was lower and approached significance (83.8±25.3 vs 70.0±17.4 mmol/mol,
P=0.07) with a higher CNBD (21.0±10.6 vs 34.8±16.3 no/mm2, P=0.005) and
CNFL (11.7±3.3 vs 14.3±4.0 mm/mm2, P=0.02) with no change in CNFD
(18.8±7.1 vs 22.3±5.9 no/mm2, P=NS) in LADA at 1 year follow up.
Conclusion: Subjects with LADA have a significant small fibre neuropathy
due to poorer glycaemic control and enhanced glycaemic control improves
neuropathy measured using CCM. CCM not only detects but also monitors
progression of small fibre neuropathy and provides the ideal surrogate marker
in therapeutic trials of diabetic neuropathy.
Supported by: JDRF (8-2008-362) and the NIH (R105991).
Disclosure: U. Alam: None.
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Genome-wide association study of neuropathic pain in individuals with
type 1 diabetes
E. Valo1,2, I. Toppila1,2, N. Sandholm1,2, C. Forsblom1,2, P.-H. Groop1,2,
FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center, 2Abdominal
Center Nephrology, University of Helsinki and Helsinki University Hospital,
Helsinki, Finland.

Background and aims: Neuropathic pain is one of the most common com-
plications in individuals with diabetes, yet little is known about the genetic risk
factors of the complication. Previous studies have suggested that part of the
disease risk can be explained by genetic factors. We aimed to investigate the
association of genetic factors with neuropathic pain in individuals with type 1
diabetes (T1D).
Materials and methods: This study included 2,292 individuals with T1D
from the Finnish Diabetic Nephropathy Study (FinnDiane). The patients were
required to have an age at onset of diabetes below 40 years and insulin treat-
ment initiation within one year of diagnosis. Individuals were divided based on
neuropathic pain into cases (N=677) and controls (N=1,615). Individuals filled
a questionnaire and neuropathic pain was considered present if the individual
was using drugs prescribed for neuropathic pain or if the individual had expe-
rienced burning or prickling pain in the foot or the leg. Controls were not using
any of the pain medications and had not experienced burning or prickling pain
in the feet or the legs after a minimum diabetes duration of 15 years.
Genotyping was perfomed with the Illumina Human CoreExome chip. The
genotype data was imputed using the 1000 Genomes Phase 3 version 5 refer-
ence panel. After quality control the imputed genotype data included approx-
imately 7 million single nucleotide variants (SNVs). The association of the
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genotype to neuropathic pain was tested using a score test with an additive
model implemented in SNPTest.
Results: After adjusting for sex, age, diabetes duration, the 4 first genetic
principal components and genotyping batch, 6 loci were suggestively associ-
ated with neuropathic pain with a p-value ≤ 10-5. The strongest association
signal with a p-value of 9.5*10-7 was observed on chromosome 8q24.21 in an
intergenic region between two uncharacterized non-coding RNA genes
LOC101927657 and LOC105375749.
Conclusion: We performed to date the largest GWAS study of neuropathic
pain in T1D individuals. Suggestive association to neuropathic pain was ob-
served for 6 loci. Further investigation of these variants in independent cohorts
is required to confirm these associations.

Supported by: Folkhälsan Research Foundation,Wilhelm and Else Stockmann
Foundation
Disclosure: E. Valo: Grants; Folkhälsan Research Foundation, Wilhelm and
Else Stockmann Foundation.
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Impairment of proopiomelanocortin-mu opioid receptor antinociceptive
pathway contributes to painful diabetic neuropathy
D.D. Deshpande, T.H. Fleming, P.P. Nawroth;
Dept. of Internal Medicine I and Clinical Chemistry, University Hospital
Heidelberg, Heidelberg, Germany.

Background and aims: One-third of diabetic patients experience
hyperalgesia and/or allodynia. Current treatments are inefficient in reversing
these symptoms and can have adverse side effects. Understanding the mech-
anisms underlying increased pain sensitivity will help design better treatment
strategies. Pro-opiomelanocortin (POMC; endogenous opioid precursor) is
cleaved to produce the opioid peptide β-endorphin, which binds to mu opioid
receptor (MOR) resulting in alleviation of pain. This study examines the sig-
nificance of POMC-MOR axis in context of painful diabetic periperhal neu-
ropathy (DPN).
Materials and methods: Streptozotocin (STZ) induced C57Bl/6 mice were
used to study changes in POMC-MOR. POMC and MOR expression was
studied in the dorsal root ganglia (DRG), sciatic nerves(SN) and feet using
ELISA, western blot and immunoflourescence. mRNA levels were determined
by qPCR. Promoter studies were carried in AtT20 cells and in vivo using
EMSA and ChIP techniques, while MOR regulation was studied in primary
DRG culture and in vivo using live cell staining and kinase activity assay. Viral
constructs of POMCandMORwere overexpressed in lumbarDRGof diabetic
mice using direct DRG injections. Pain sensitivity was measured using
hotplate, Hargreaves and Frey-filament technique. Lastly, POMC and MOR
expression in human DRG were analysed by immunohistochemistry.
Results: Immune cells, previously identified to be opioid sources in injured
nerves, were studied in the diabetic sciatic nerves. Although a two fold in-
crease (p<0.001) in CD68+macrophages was observed in the sciatic nerves, an
expression of opioids was not observed in these cells. Instead, the opioids were
majorly present in the axons of sciatic nerves and neuronal cell bodies in
lumbar DRG. At 12 weeks post STZ, opioid peptide level for the other clas-
sical opioids (proenkephalin and prodynorphin) were unchanged, but a signif-
icant downregulation was observed for POMC in DRG (46%; p<0.05), SN
(62%; p<0.01) and feet (46%; p<0.05) compared to healthy controls. The
downregulation in POMC was reflected in the decreased ß-endorphin (ng/
mg protein) in SN (3.7 ± 1.17 vs 0.94 ± 0.79; p<0.05) and the feet (6.55 ±
0.02 vs 1.35 ± 0.55; p<0.05). High glucose induced NF-kB activation and its

binding to POMC promoter was responsible for promoter suppression, and
hence, the decreased POMC mRNA and peptide level. Surprisingly, MOR
protein level, too, was decreased by 50% in DRG (p<0.001), SN (p<0.05)
and feet (p<0.05). Downregulation of MOR was due to its lysosomal degra-
dation induced by chronic PKC activation. Remarkably, the decreased POMC
and MOR were associated with increased thermal and mechanical hypersen-
sitivity in the diabetic mice, which was reversed upon overexpression of both
genes. A decrease in POMC and MOR content was also observed in the
lumbar DRG of diabetic patients.
Conclusion: This study reports for the first time, the importance of POMC-
MOR antinociceptive pathway in the pathogenesis of DPN. Therefore, treat-
ment strategies including stimulating the endogenous POMC levels and
preventing the lysosomal degradation of MOR could help counter the pain.
Supported by: DIAMICOM(DFG)
Disclosure: D.D. Deshpande: Grants; DFG.
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Pharmacological autonomic blockade during experimental
hypoglycaemia exacerbates cardiac repolarisation abnormalities
A. Bernjak1, E. Chow2, J. Lee3, A. Iqbal2, A. Lubina-Solomon4, E.
Walkinshaw4, I.A. Macdonald5, S.R. Heller4, R.H. Clayton6, P.J. Sheridan3;
1Department of Oncology & Metabolism and INSIGNEO Institute for in
Silico Medicine, University of Sheffield, 2Department of Infection,
Immunity and Cardiovascular Disease, University of Sheffield, 3Department
of Infection, Immunity and Cardiovascular Disease and Sheffield Teaching
Hospitals NHS, University of Sheffield, 4Department of Oncology &
Metabolism, University of Sheffield, Sheffield, 5School of Life Sciences,
University of Nottingham, Nottingham, 6Department of Computer Science,
University of Sheffield, Sheffield, UK.

Background and aims: Hypoglycaemia may contribute to sudden death in
patients with diabetes by provoking cardiac arrhythmias. Potential mecha-
nisms include abnormal cardiac electrophysiology and autonomic neuropathy.
We hypothesised that cardiac autonomic dysfunction may interact with direct
effects of hypoglycaemia to increase arrhythmic risk. The aim of the study was
to investigate the effect of hypoglycaemia and coincident pharmacological
parasympathetic and sympathetic blockade on cardiac repolarisation and
actaion potential duration.
Materials and methods: Six healthy subjects underwent sequential
hyperinsulinaemic euglycaemic (5mmol/l) and hypoglycaemic (2.5mmol/l)
clamp studies with parasympathetic (atropine) and sympathetic (propranolol)
blockade given sequentially during hypoglycaemia. Twelve lead surface ECG
and intracardiac electrograms at right ventricle apex and free wall were record-
ed. Corrected QT (QTc), parameters of ventricular repolarisation (T wave
amplitude and area symmetry), complexity of repolarisation (PCA ratio) and
intracardiac activation-recovery intervals (ARI) were calculated in all four
conditions.
Results: During hypoglycaemia, mean adrenaline increased to 1.49
±1.70nmol/l, noradrenaline to 2.31±0.84nmol/l and potassium fell to
3.38±0.22mmol/l (all p<0.05). Heart rate increased (Δ7±16bpm) and
QTc prolonged (Δ29±35ms) during hypoglycaemia vs euglycaemia.
Parasympathetic blockade under hypoglycaemia caused further in-
creases in heart rate (Δ48±12bpm, p<0.001 vs euglycaemia) and
QTc prolongation (Δ78±38ms, p=0.004). T wave symmetry signifi-
cantly decreased (Δ-0.62±0.57, p=0.04, see figure), resulting in more
symmetric waves and complexity of repolarisation increased (Δ11.6
±10, p=0.04). ARIs shortened with atropine but non-uniformly across
the right ventricle (Δ-33ms at apex, p=0.004 vs Δ-49ms, p=0.001 at
free wall). After sympathetic blockade with propranolol all parameters
were reversed to hypoglycaemia levels.
Conclusion: Blocking parasympathetic activity exacerbates abnormal cardiac
repolarisation during experimental hypoglycaemia. This mechanism could
contribute to arrhythmias that have been reported during clinical
hypoglycaemic episodes. It is particularly relevant to diabetic autonomic dys-
function since diminished parasympathetic activity is an early manifestation.

Supported by: National Institute for Health Research (NIHR)
Disclosure: A. Bernjak: Employment/Consultancy; SRH: Sanofi Aventis,
SRH: Eli Lilly, SRH: Takeda, SRH: NovoNordisk, SRH: Astra Zeneca.
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Severe hypoglycaemia, cardiovascular outcomes and death: the
LEADER experience
B. Zinman1, S.P. Marso2, E. Christiansen3, S. Calanna3, S. Rasmussen3, J.B.
Buse4, on behalf of the LEADERTrial Steering Committee and Investigators;
1Mt Sinai Hospital, University of Toronto, Toronto, Canada, 2University of Texas
Southwestern, Kansas CityUSA, 3Novo Nordisk A/S, Soborg, Denmark,
4University of North Carolina School of Medicine, Chapel Hill, USA.

Background and aims: In the LEADER cardiovascular outcomes trial
(N=9340), the risk of cardiovascular and hypoglycaemia events was
reduced with liraglutide treatment vs placebo, when added to standard
of care, in patients with type 2 diabetes and high risk for cardiovas-
cular disease. This post hoc analysis examines the potential associa-
tions between severe hypoglycaemia and cardiovascular events and
death.
Materials and methods: We analysed the time to first major adverse cardio-
vascular event (MACE) (cardiovascular death, non-fatal myocardial infarction
or non-fatal stroke), cardiovascular death and all-cause death among patients
with/without severe hypoglycaemia, and adjusted for different periods of
follow-up and randomised treatment.
Results: During the trial, 267 patients experienced severe hypoglycaemia
(liraglutide n=114, placebo n=153; rate ratio, 0.69; 95% CI: 0.51; 0.93).
These patients were more likely than those without severe hypoglycaemia to
experience MACE, cardiovascular death and all-cause death, with a consider-
ably higher risk up to 60 days after the hypoglycaemic episode (Table), irre-
spective of treatment group. The protective effect of liraglutide on risk of
MACE was unchanged when patients with severe hypoglycaemia were ex-
cluded from the analysis (patients with severe hypoglycaemia accounted for
5% of all MACE in the trial).
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Conclusion: In conclusion, patients experiencing severe hypoglycaemia
were at greater risk of cardiovascular events and death, particularly early
after the hypoglycaemic episode. Reducing severe hypoglycaemia remains
a cornerstone of diabetes management.

Clinical Trial Egistration Number: NCT01179048
Supported by: Novo Nordisk A/S
Disclosure: B. Zinman: Other; Consultant and/or Grant support and/or
Author: Novo Nordisk A/S, Boehringer Ingelheim GmbH,
AstraZeneca, Eli Lilly and Company, Janssen Biotech, Inc., Sanofi,
Merck & Co., Inc.
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Efficacy and safety of insulin degludec/insulin aspart vs biphasic insulin
aspart 30: an international randomised trial in adults with type 2 diabetes
fasting during Ramadan
M. Hassanin1, A. Echtay2, R. Malek3, M. Omar4, S. Shaikh5, E.G. Fita6, K.
Kaplan6, N. Kamaruddin7;
1Dubai Health Authority, Dubai, United Arab Emirates, 2Rafic Hariri
University Hospital, Beirut, Lebanon, 3CHU Setif, Setif, Algeria, 4KwaZulu
University Natal, Durban, South Africa, 5Prince Aly Khan Hospital, Mumbai,
India, 6Novo Nordisk, Søborg, Denmark, 7Malaysia National University,
Kuala Lumpur, Malaysia.

Background and aims: Muslims with type 2 diabetes (T2D) on twice
daily (BID) mixed or basal-bolus insulin are at high risk of dehydra-
tion, hypoglycaemia and overt hyperglycaemia during Ramadan
fasting (abstain from food or drink, dawn-sunset). Some are thus giv-
en medical and religious advice not to fast during Ramadan but many
participate against this advice. Trials on insulin use in Ramadan are
scarce. IDegAsp, a co-formulation of insulin degludec and insulin
aspart is associated with reduced hypoglycaemia risk vs biphasic in-
sulin aspart 30 (BIAsp 30) due to the flat pharmacokinetic profile and
long duration of action of insulin degludec. This international,
randomised, treat-to-target trial aimed to compare the efficacy and
safety of IDegAsp vs BIAsp 30 during Ramadan.
Materials and methods: Adults with T2D who intended to fast and were on
basal, pre- or self-mixed insulin ± oral antidiabetic drugs for ≥90 days, were
randomised (1:1) to IDegAsp BID or BIAsp 30 BID. Treatment was for 16-28
weeks (treatment initiation: 8-20 weeks pre-Ramadan; Ramadan: 4 weeks;
post-Ramadan: 4 weeks). Insulin doses were titrated to achieve a plasma glu-
cose (PG) target of 4-5 mmol/L (72-90 mg/dL) during initiation and 5-7
mmol/L (90-126 mg/dL) during Ramadan. At Ramadan start, a 30-50%
reduction in insulin dose taken at Suhur (pre-dawn meal) was recom-
mended. Hypoglycaemia was recorded as severe (requiring third-party
assistance), or confirmed (severe and/or PG <3.1 mmol/L) and analysed
as overall, nocturnal (00:01-05:59), or daytime (2 h after Suhur-pre-Iftar
[pre-sunset meal]; post hoc).
Results: Patients were randomised to IDegAsp (n=131) or BIAsp 30 (n=132).
There was no significant difference with IDegAsp vs BIAsp 30 in HbA1c

reduction from baseline to end of Ramadan (end of treatment difference

[ETD]: 0.02% [95% CI -0.20; 0.24], p=0.8426). During treatment, rates of
overall and nocturnal hypoglycaemia were significantly lower with IDegAsp
vs BIAsp 30 (Fig). During Ramadan, pre-Iftar self-measured PG (SMPG) was
significantly lower with IDegAsp vs BIAsp 30 (ETD: -0.54 mmol/L [95%CI -
1.02; -0.07], p=0.0247, post hoc). There were significantly lower overall,
nocturnal and daytime hypoglycaemia rates with IDegAsp vs BIAsp 30 during
Ramadan (Fig).
Conclusion: This trial in high-risk adults with T2D who fasted in
Ramadan showed that IDegAsp had similar glycaemic efficacy to
BIAsp 30 before and during Ramadan, but significantly lower overall
and nocturnal hypoglycaemia rates during the treatment period. During
Ramadan, despite achieving significantly lower pre-Iftar SMPG,
IDegAsp had significantly lower overall, nocturnal and daytime
hypoglycaemia rates vs BIAsp 30.

Clinical Trial Registration Nubmer: NCT02648217
Supported by: Novo Nordisk A/S
Disclosure: M. Hassanin: Honorarium; Novo Nordisk, Sanofi, Lilly, MSD,
Novartis. Lecture/other fees; Novo Nordisk, Sanofi, Lilly, MSD, Novartis.
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Weight gain is associated with mild to moderate hypoglycaemia in
patients with type 1 diabetes: results from the DCCT
L. Potier1, A. Bumbu1, A. Moutairou2, O. Matar1, B. Detournay3, R.
Roussel1;
1Endocrinology, Diabetology and Nutrition, AP-HP, 2INSERM U1138, Paris,
3CEMKA EVAL, Bourg La Reine, France.

Background and aims: In type 1 diabetes (T1D), the intensive glucose con-
trol has shown to prevent chronic complications of diabetes. However, this
beneficial effect is associated with an increased rate of hypoglycemia and
weight gain which can led to metabolic abnormalities similar to those found
in the insulin resistance syndrome. Whether the higher weight gain observed
during intensive glycemic control is associated with hypoglycemia is not clear.
The aim of our study was to analyse the association between mild to moderate
hypoglycemia and weight gain in patients with T1D from DCCT.
Materials and methods: We included the 1441 patients of DCCT. Mild to
moderate hypoglycemia has been assessed by a score (hypo-score) calculated
by dividing the number of self-monitoring blood glucose (SMBG) values <70
mg/dl by the total number of measurements done during all the DCCT quar-
terly visits. Weight was measured every 3 months and to calculate the annual
weight gain we divided the total weight gain during the study by the years of
follow up.
Results: The mean weight gain for all patients in DCCT was 1.19±1.37
kg/years. Mean number of SMBGs during the follow-up was 248±16 per
patient. Mean hypo-score was 9.3±7.0. There was a significant associa-
tion between the hypo-score and weight gain (p<0.001). The annual
weight gain by tertile of hypo-score was 0.82±1.22 kg/years (T1), 1.32
±1.47 kg/years (T2) and 1.42±1.32 kg/years (T3). There was a signifi-
cant difference between the weight gain of tertiles T2 and T3 compared
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with T1 (p<0.0001 for both comparison). After adjustment for age, sex,
duration of diabetes, HbA1c at baseline and treatment arms, these dif-
ferences remained significant (p<0.0001 for both comparison). Similarly,
considering the weight gain from baseline during follow-up, a higher
weight gain was observed in T2 and T3 compared with T1. We analyzed
the risk of weight gain according to the hypo-score by dividing all the
study population of DCCT in patients who gained more (25%) or less
than 1.8 kg/years. The odd ration (OR) for a weight gain >1.8 kg/years
was 2.14 (95%CI, 1.56-2.93) for T2 and 2.53 (95%CI, 1.85-3.45) for
T3. After adjustment for the factors described above, the OR was 1.71
(95%CI, 1.19-2.47) for T2 and 1.57 (95%CI, 1.04-2.37) for T3.
Conclusion: In our study we observed that a higher rate of mild to moderate
hypoglycemia, extrapolated from quarterly SMBGmeasurements, was signif-
icantly associated with a higher weight gain.
Disclosure: L. Potier:Grants; Sanofi, Eli Lilly. Honorarium; Sanofi, Eli Lilly,
Novo Nordisk. Non-financial support; Eli Lilly.
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DPP-4 inhibition: preserved glucagon counterregulation during
hypoglycaemia in elderly subjects with type 2 diabetes
J.H. Farngren, M. Persson, B. Ahren;
Lund University, Department of Clinical Sciences, Lund, Sweden.

Background and aims: Dipeptidyl peptidase-4 (DPP-4) inhibition is
associated with a low risk of hypoglycemia when used as glucose-
lowering therapy in type 2 diabetes. This is partially due to its
glucose-dependency in stimulating insulin secretion but a sustained glu-
cagon response if glucose levels decline may contribute. However, the
glucose threshold for a glucagon counterregulation during DPP-4 inhi-
bition is not known. In this study, we therefore evaluated the glucagon
response to two-step lowering of glucose in patients treated with the
DPP-4 inhibitor sitagliptin in combination with metformin. The study
was undertaken in elderly subjects with mild type 2 diabetes, since
DPP-4 inhibition is a common treatment in this group.
Materials and methods: The study was a single-center, double-blind, ran-
domized, placebo (PBO)-controlled crossover study involving 28 subjects
with type 2 diabetes (17 males, 11 females) with mean age 74 yrs (inclusion
critera ≥65 yrs), diabetes duration 10 yrs, baseline HbA1c 51.5 mmol/mol and
BMI 30 kg/m2 who were treated with metformin (mean 1.7 g/day). Subjects
received sitagliptin (100 mg OD) or placebo as add-on therapy for four weeks
in random order with a four-week washout in-between. After each of the four
week periods, the subjects underwent an initial meal test (to raise levels of
incretin hormones), followed by a two-step hyperinsulinemic hypoglycemic
clamp (target values of 3.5 and 3.0 mmol/l were preserved for 30 min), in turn
followed by a lunch.
Results: After four weeks therapy, HbA1c was reduced by 2.3±0.6
mmol/mol during sitagliptin (P=0.001) vs. a non-significant increase
of 0.6±0.4 mmol/mol during placebo. Glucose excursion after break-
fast was lower after sitagliptin than after placebo (area under the
120 min curve 1.16±0.04 vs. 1.31±0.04 mmol/lxmin; P<0.001) and,
similarly, the glucagon response to breakfast was lower after
sitagliptin than after placebo (suprabasal area under the curve 260
±119 vs. 649±111 pmol/lxmin; P=0.001). The glucagon response dur-
ing clamp at 3.5±0.1 mmol/l was lower after sitagliptin than after
placebo (1.6±1.0 vs. 5.5±1.5 pmol/l; P=0.021). In contrast, the gluca-
gon response to further lowering glucose to 3.1±0.1 mmol/l was
higher after sitagliptin than after placebo (14.5±2.3 vs. 11.0±2.6
pmol/l; P=0.007), resulting in similar glucagon values at end of clamp
(see Fig.).
Conclusion: In elderly subjects with mild metformin-treated type 2 diabetes,
the glucagon response to meal and the glucagon response to lowering glucose
to 3.5 mmol/l are reduced by sitagliptin whereas the glucagon response to
hypoglycemia at 3.1 mmol/l is sustained by sitagliptin. Hence, the glucose
threshold for alleviating the inhibition by DPP-4 of glucagon secretion is
between 3.5 and 3.1 mmol/l, assuring a sustained glucagon response to mild
hypoglycemia. This may contribute to the low risk of hypoglycemia during
DPP-4 inhibition in elderly subjects.

Clinical Trial Regsitration Number: EudraCT 2014-002685-70
Supported by: Merck & Co.
Disclosure: J.H. Farngren: Grants; Merck & Co.
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Glycaemic variability: a significant predictor of hypoglycaemia in type 1
and type 2 diabetes
S. Rama Chandran1, W.L. Tay1, W.K. Lye2, L.L. Lim3, J. Ratnasingam3,
A.T.B. Tan3, D.S.L. Gardner1;
1Endocrinology, Singapore General Hospital, 2Centre for Quantitative
Medicine, Office of Clinical Sciences, Duke-NUS Medical School,
Singapore, Singapore, 3Division of Endocrinology, Dept. of Internal
Medicine, University of Malaya, Kuala Lumpur, Malaysia.

Background and aims: Hypoglycaemia is a major impediment to intensifi-
cation of diabetes therapy. Whilst HbA1c is universally accepted as a marker
of hyperglycaemia, it is a poor predictor of hypoglycaemia. To date, no spe-
cific marker for hypoglycaemia exists. We hypothesized that glycaemic vari-
ability (GV), measured by coefficient of variation (CV), is a significant pre-
dictor of hypoglycaemia, independent of HbA1c.
Materials and methods: HbA1c and blinded continuous glucose monitoring
(CGM) over 4-6 days were performed in 100 type 2 diabetes (T2D) and 60
type 1 diabetes (T1D) subjects. CV: Standard deviation / Mean glucose (from
CGM: CV-CGM, from self-monitored blood glucose: CV-SMBG).
Hypoglycaemic episode = sensor glucose < 3mmol/L for > 20 minutes (m).
Outcomes: frequency of hypoglycaemic episodes / 24 hours (h) and duration
of interstitial sensor glucose (ISG) < 3mmol/L (m / 24h). Statistical analyses
included T tests, Mann Whitney U Test, multiple linear regression and ROC
analysis.
Results: T1D patients were younger (35 + 13y vs 57 + 10y, p<0.001), leaner
(BMI 22.3 + 2.6 vs 28.9 + 5.4 kg/m2, p<0.001), had lower HbA1c [8.0 + 1.6 vs
8.6 + 1.7% (63.9 vs 70.5mmol/mol), p=0.015] and total daily dose (TDD) of
insulin (0.71 + 0.24 vs 1.0 + 0.56 u/kg/d, p<0.001) compared to T2D. 94% of
T2D were on sulphonylureas (SU) / insulin. Frequency of hypoglycaemia and
duration of ISG <3mmol/L were higher in T1D than T2D (T1D vs T2D:
episodes / 24h: 0.53 ± 0.69 vs 0.08 ± 0.17, m / 24h: 43.3 ± 69.3 vs 7.9 +
27.3, both p<0.001). In T1D (Model r2 =0.52, 0.55), CVwas the only predictor
of frequency of hypoglycaemia and duration of ISG <3mmol/l (β=0.68,
β=0.70, both p<0.001). In T2D (Model r2 =0.21, 0.27), CV was the main
predictor of frequency of hypoglycaemia and duration of ISG <3mmol/l
(β=0.49, β=0.45, both p<0.001) and was more predictive than HbA1c (β=
-0.29, β= -0.08, both p<0.05). These were independent of age, gender, diabe-
tes duration, race, insulin / SU use and TDD insulin. Mean CV was higher in
T1D than T2D (0.4 + 0.1 vs 0.3 + 0.1, p<0.001). Hypoglycaemia episodes
were differentiated by a significantly higher CV in both T1D and T2D, and a
lower HbA1c only in T2D (Table 1). In T1D, a CV >0.37 predicted any
hypoglycaemia with sensitivity 75%, specificity 75%, AUC 0.85. In T2D, a
CV>0.30 predicted any hypoglycaemia with sensitivity 75%, specificity 65%,
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AUC 0.80. CV-CGM correlated well with CV-SMBG in both T1D and T2D
(both r=0.76, p<0.001).
Conclusion: CVof glucose is a major predictor of hypoglycemia in both T1D
and T2D. HbA1c did not predict hypoglycaemia in T1D and was less predic-
tive than CV in T2D. CV-SMBG correlated well with CV-CGM and could be
used to target those at risk of hypoglycaemia for further intervention.Measures
of glycaemic status and quality should go beyond HbA1c to incorporate CV.

Disclosure: S. Rama Chandran: None.
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Physical activity and premature mortality in patients with type 1 diabetes
H. Tikkanen-Dolenc1,2, J. Waden1,2, C. Forsblom1,2, V. Harjutsalo1,2, L.M.
Thorn1,2, M. Saraheimo1,2, N. Elonen1,2, H.O. Tikkanen3,4, P.-H. Groop1,2, the
FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center, 2Abdominal
Center Nephrology, University of Helsinki and Helsinki University Central
Hospital, 3Department of Sports and Exercise Medicine, Institute of Clinical
Medicine, 4Clinic for Sports and Exercise Medicine, Foundation for Sports
and Exercise Medicine, Helsinki, Finland.

Background and aims: To assess whether baseline Leisure-Time Physical
Activity (LTPA) is associated with mortality in patients with type 1 diabetes
(T1D) with and without CKD.
Materials andmethods: Prospective and observational study as part of the
on-going nationwide multi-centre Finnish Diabetic Nephropathy
(FinnDiane) Study. Mean follow-up time was 11.4 ± 3.5 years. The study
included altogether 2369 patients with T1D (1633 normoalbuminuric, 312
microalbuminuric, 271 macroalbuminuric, and 153 with ESRD). Out of
these patients 48.5% were men, mean age was 40.1±12.6 years, BMI
25.2±3.6 kg/m2, SBP 135±19 mmHg, HbA1c 8.3±1.4% and duration of
diabetes 23.3±12.8 years. A total of 310 patients had chronic kidney
disease (CKD) defined as eGFR ≤60 ml/min/1.73m2. The primary end
point was death from any cause. LTPA was assessed by a validated self-
report questionnaire. The relationship between all-cause mortality and
baseline total LTPA, as well as between all-cause mortality and exercise
duration, frequency, and intensity were assessed.
Results: Of the patients with CKD, 127 died during follow-up. The total
amount of LTPA (HR 1.47, 95%CI 1.02-2.12) and exercise frequency (1.90,
1.26-2.87) were associated with lower risk of mortality in these patients with
CKD when adjusted for sex, diabetic nephropathy, duration of diabetes, age at
onset of diabetes, systolic blood pressure, triglycerides, BMI and HbA1c.
Notably, all exercise components were associated with reduced premature
mortality in the group of patients without CKD (N=2059, 143 events) adjusted
for the previous covariates. In a separate analysis excluding patients with
ESRD, there were altogether 200 deaths during follow-up. The total amount
of LTPA (1.47, 1.10-1.96) and all exercise components (intensity [1.60, 1.17-
2.17], duration [1.47, 1.01-2.16], frequency [2.09, 1.50-2.90]) were associated
with reduced premature mortality also when adjusted for the same covariates
as above.
Conclusion: Exercise is associated with lower risk of premature mortality in
patients with type 1 diabetes. Frequent physical activity reduces the risk of
premature mortality also in patients with type 1 diabetes and CKD.
Supported by: Folkhälsan Research Foundation,Wilhelm and Else Stockmann
Foundation
Disclosure: H. Tikkanen-Dolenc: None.
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Both type 2 diabetes and prediabetes are associated with low heart rate
variability: the Maastricht Study
C. Coopmans1, R. Henry1, J. Heijman1, A. Koster1, P. Dagnelie1, N.
Schaper1, C. van der Kallen1, R. den Engelsman2, H. Crijns1, C. Stehouwer1;
1The Maastricht Study Group; Cardiovascular Research Institute Maastricht
(CaRIM); MUMC+, Maastricht, 2Fysiologic ECG Services B.V., Amsterdam,
Netherlands.

Background and aims: Autonomic dysfunction is a risk factor for cardiovas-
cular morbidity and mortality in type 2 diabetes (T2D). Heart rate variability
(HRV) is a marker of autonomic dysfunction and is known to be ‘low’ in
individuals with T2D with established cardiovascular disease. Population-
based data on the association between T2D and HRV is scarce. In addition,
there is scarce data on the association between prediabetes and HRV, despite
the fact that low HRV may explain prediabetes-associated increased
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cardiovascular morbidity and mortality. We therefore investigated the associ-
ation between glucose metabolism status and HRV in the population-based
Maastricht Study with the use of 24hECG registrations.
Materials and methods: 2506 participants (mean age: 59±8 years; 52%men;
1421 with normal glucose metabolism (NGM), 383 with prediabetes and 702
with T2D (oversampled)) underwent an extensive phenotyping protocol in-
cluding 24hECG registrations. HRVwas defined in both the time and frequen-
cy domain (individual Z-scores for both, based upon 7 and 6 parameters,
respectively). Linear regression analyses (with NGM as reference category)
were used and adjusted for age, sex, BMI, alcohol use, smoking, physical
activity (model 1), prior cardiovascular disease, hypertension, antihypertensive
medication, estimated glomerular filtration rate, lipid profile and lipid-
modifying medication (model 2).
Results: After adjustment for the variables of model 1, the time domain Z-
score (β(95%CI)), as compared to NGM, was -0.28(-0.37;-0.18) in T2D and
-0.11(-0.21;-0.01) in prediabetes. After full adjustment (model 2), the time
domain Z-score was -0.24(-0.35;-0.14) in T2D and -0.08(-0.19;0.02) in predi-
abetes. After adjustment for the variables of model 1, the frequency domain Z-
score, as compared to NGM, was -0.27(-0.35;-0.20) in T2D and -0.10(-0.18;
-0.01) in prediabetes. After full adjustment (model 2), the frequency domain Z-
score was -0.22(-0.30;-0.13) in T2D and -0.07(-0.15;0.01) in prediabetes.
Further analyses showed independent and continuous associations between
fasting and post-load OGTT glucose levels and HbA1c with both HRV do-
mains (P<.001 for all).
Conclusion: In this population-based study both T2D and prediabetes are
independent determinants of HRV. This is further substantiated by the inde-
pendent and continuous associations between HRV and glucose and HbA1c.
These data thereby strongly support, for low HRV, the ‘ticking clock hypoth-
esis’ with its central role for hyperglycemia before the onset of T2D.
Disclosure: C. Coopmans: None.
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Metabolic profile of cardiovascular disease risk in Chinese people with
diabetes: the Da Qing Diabetes long-term follow-up study
Y. Chen1, Z. Zou2, X. Qian1, H. Jia2, J. Wang3, H. Lee3, Q. Gong1, Y. An1, N.
Shi1, G. Li1;
1Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing, 2Institute of
Medicinal Plant Development, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, 3Da Qing First Hospital, Daqing,
China.

Background and aims: Diabetes is a major risk factor for cardiovascu-
lar morbidity and mortality, but it is hard to predict early cardiovas-
cular diseases (CVD) in type 2 diabetes. The aim of this study was to
find potential biomarkers of CVD caused by hyperglycemia through
metabonomics analysis in the cohort population of the China Da Qing
Diabetes Study (CDQDS).
Materials and methods: UPLC-MS/MS analysis was performed in 120
subjects were new diagnostic diabetes mellitus (NDM) and 120 subjects
were normal glucose tolerance (NGT) who were diagnosed by oral glu-
cose tolerance test in 1986. The plasma samples were collected during the
follow-up study in 2009 and selected the patients including 50% with
CVD and without CVD in each group respectively. Principal component
analysis and orthogonal partial least squares discriminant analysis were
performed. Potential biomarkers were selected on the basis of variable
importance in the project value and S-plot. The specific metabolites relat-
ed to CVD caused by diabetes were obtained by subtracted the impact of
diabetes and CVD to the metabolites.
Results: The clinical characters of the CDQDS cohort in 2009 showed more
risk factors in NDM with CVD than in NGT with CVD, including higher
Systolic blood pressur (152.2±24.8 vs. 143.6±22.0 mmHg, p<0.05), HbA1c

(8.2±1.2 vs. 6.2±1.0 %, p<0.001), Serum Total Cholesterol (5.6±1.5 vs. 4.8
±1.0 mmol/L, p<0.01), Low density lipoprotein cholestero (129.2±45.8 vs.
110.2±32.0 mg/dL, p<0.01) and urinary albumin creatinine ratio
[median(IQR): 57.0(17.0, 302.5) vs. 18.0(9.0, 51.5), p<0.001]. By UPLC-
MS/MS analysis and subtraction, 72 specific metabolites related to diabetic
CVD were obtained. The results of metabolic network analysis showed that
eight metabolic pathways with impact value > 0.1 were considered as the most

pertinent in the process of disease. According to the order of the impact value
(from high to low), the pathways were glycerophospholipid, arachidonic acid,
sphingolipid andglycerolipid metabolism, glycosylphosphatidylinositol-
anchor biosynthesis, lysine degradation, fructose and mannose metabolism,
and tyrosine metabolism. Further compare to NGT without CVD, thirty-four
metabolites increased at least 1.0 fold in NGTwith CVD and increased at least
2.4 folds in NDM with CVD that indicate they were closely related to CVD
with diabetes. Eight out of the 34 metabolites increased1,000-8,000 folds in
NDM with CVD compare with NGT with CVD. Four of the 8 metabolites
were identified as phosphatidylglycerol (PG, 16:1(9Z)/18:1(9Z), phosphati-
dylcholine (PC, 18:3/P-18:1), phosphatidylcholine (PC,20:1/18:1) and 20-
Hydroxyeicosatetraenoic acid, three of them belong to glycerophospholipid
metabolism pathway which were the important metabolites with atherosclero-
sis and CVD risk.
Conclusion: Seventy-two specific metabolites and eight metabolic pathways
were found and associatedwith diabetic CVD. The increase changes of plasma
glycerophospholipid metabolites were the important markers for cardiovascu-
lar diseases risk, these metabolites increased more in diabetes with CVD. It
suggests that the further studies will be focused on the glycerophopholipid
metabolites.
Supported by: Novo Nordisk
Disclosure: Y. Chen: None.
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Interactive changes in cardiovascular risk factors and the long-term car-
diovascular risk differ by adiposity levels in incident type 2 diabetes pa-
tients: real world study
E. Adjah1, O. Montvida1, K. Khunti2, S. Paul3;
1QIMRB, Brisbane, Australia, 2Uni of Leicester, Leicester, UK, 3Uni of
Melbourne, Melborune, Australia.

Background and aims: Patterns of interactive changes in cardiovascular
risk (CVR) factors at different adiposity levels and their long-term
consequences on CVR in patients (pts) with incident type 2 diabetes
(T2DM) have not been studied at population level. Aim of this study
was to evaluate the changes in HbA1c, body weight (WT), systolic
blood pressure (SBP) and LDL-cholesterol (LDL) over 2 yrs post
diagnosis of T2DM, and the association of interactions of such chang-
es with long-term CVR.
Materials and methods: From UK primary care database, 10040 normal
weight, 35941 overweight and 88391 obese pts at diagnosis of T2DM (after
1999), aged 18-70 years, without history of CV disease (CVD), kidney dis-
ease, cancer or bariatric surgery, and a minimum 2 yrs of follow-up, were
identified. CVD was defined as first occurrence of heart failure, stroke or
ischemic heart diseases. Adjusted CVR for different categories of risk factor
reduction, compared to those who did not reduce any risk factor at 2 yrs from
diagnosis, were estimated.
Results: Patients were on average 51 yrs old, 44% female, and 53% ever
smokers. Among obese pts with mean HbA1c 8.6%, WT 101 Kg, SBP
140mmHg and LDL 3.3 mmol/L at diagnosis: 24, 47 and 26% had reductions
inWT ≥ 5%, SBP ≥ 5mmHg and LDL ≥ 1mmol/L at 2 yrs respectively.While
38% pts did not achieve reduction in any risk factor, 11% reduced both WT
and SBP, and 1.6% reduced all 3 factors simultaneously. Among those with
HbA1c ≥ 7.5% at diagnosis, 33% achieved HbA1c ≤ 7% at 2 yrs. Among
obese, compared to those who did not reduce any CVR factor by above
categories, those who reducedWTand SBP, and all risk factors simultaneously
had 18% (CI of HR: 0.74, 0.91) and 55% (CI of HR: 0.33, 0.61) significantly
reduced CVR (Table 1). Among overweight pts, only simultaneous reduction
in SBP and LDLwas associated with 38% significant reduction in CVR (CI of
HR: 0.48, 0.80). Among normal weight pts with mean HbA1c 9.1%, WT 67
Kg, SBP 134 mmHg and LDL 3.3 mmol/L at diagnosis: 15, 44 and 29%
reduced WT ≥ 5%, SBP ≥ 5 mmHg and LDL ≥ 1 mmol/L respectively at 2
yrs. While 44% pts did not achieve reduction in any risk factor, only 7 / 1.2%
reducedWTand SBP / all factors simultaneously. Among those with HbA1c ≥
7.5% at diagnosis, 36% achieved HbA1c ≤ 7% at 2 yrs. In normal weight pts,
WTreduction alone or in combination with other risk factor reductions, did not
significantly reduce CVR. Glycaemic control with HbA1c ≤ 7% was

Diabetologia (2017) 60 (Suppl 1):S1–S608S78



independently associated with 19, 15 and 10% reduction in CVR in normal
weight, over weight and obese patients respectively (p < .05).
Conclusion: This real-world study with 8 yrs of median follow-up
suggests significant differences in the synergy between CV risk factors
control in patients under different adiposity levels. While the associa-
tion of WT and SBP reduction (independently or in combination with
reduction in LDL) with CVR were significant among obese patients,
significance of such dynamics was not clear among normal and over-
weight patients.

Disclosure:E. Adjah:Grants; National Health andMedical research Council,
AstraZeneca.
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Development and validation of a decision support tool for individualising
lipid, blood pressure and aspirin treatment in patients with type 2 diabetes
G.F.N. Berkelmans1, S. Gudbjörnsdottir2, S. Franzén2, A.-M. Svensson2, Y.
van der Graaf1, B. Eliasson2, F.L.J. Visseren1, J.A.N. Dorresteijn1, Diabetes
Collaborative Study Group;
1UMC Utrecht, Utrecht, Netherlands, 2National Diabetes Register,
Gothenburg, Sweden.

Background and aims: Patients with type 2 diabetes (DM2) are at high risk of
cardiovascular disease (CVD). Therefore, CVD prevention is vitally important
in patients with DM2. However, preventive treatment effects differ between
patients depending on their baseline CVD-risk as constituted by their risk
factor levels. Our aim was to develop and geographically validate in different
continents a treatment decision support tool for individualizing lipid, blood
pressure and aspirin treatment in patients with DM2 by estimating treatment
effects on 10-year CVD-risk and CVD-free life-expectancy.
Materials and methods: The prediction algorithm was developed based on a
random 75% of patients of the Swedish National Diabetes Registry included
after 2002 (SNDR; n=295,614). The algorithm includes predetermined clinical
patient characteristics that are commonly available in practice (figure 1). It
consists of two complementary competing risk adjusted Cox proportional
hazards models with left truncation (i.e. using age as the time-scale) and right
censoring for prediction of the survival without CVD-events (vascular mortal-
ity, stroke or myocardial infarction) and non-vascular mortality. This algorithm
can be used for the prediction of CVD-free life-expectancy and 10-year CVD-
risk for individual patients. When combined with hazard ratios from random-
ized trials or meta-analyses, individualized preventive treatment effect can be
estimated. Validation was performed in patients with DM2 enrolled in the
ADVANCE-trial (n=11,139), ACCORD-trial (n=10,251), ASCOT-trial
(n=4,646), ALLHAT-trial (n=3,903), SMART-cohort (n=1,910) and EPIC-
NL-cohort (n=524), pooled by geographical origin.
Results: An example of an individual life-expectancy estimation is shown in
figure 1 for a 60-year old man. The estimated effect of statin use for this patient
is shown, assuming a 20% relative risk reduction for CVD. Similarly, the
effects blood pressure-lowering and aspirin use or a combination of treatments
can be estimated, both for immediate or postponed initiation. Predicted and
observed survival without myocardial infarction or stroke showed good

agreement in all external validation sets. The c-statistic, as a measure
of model discrimination, was in Western Europe 0.65 (95% CI 0.64-
0.67), Eastern Europe 0.67 (95% CI 0.64-0.70), Asia 0.66 (95% CI
0.63-0.68), North America 0.64 (95% CI 0.63-0.65), and Oceania 0.62
(95% CI 0.58-0.66).
Conclusion: CVD-free life expectancy can be estimated for individual
patients with DM2 by using a validated prediction algorithm. When
combined with hazard ratios from trials, the effect of lipid-lowering,
blood pressure-lowering and aspirin treatment can be calculated for
individual patients. This may facilitate personalized medicine and
shared decision-making.

Disclosure: G.F.N. Berkelmans: None.
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Lower risk of cardiovascular disease with higher refill adherence to lipid-
lowering therapy in patients with type 2 diabetes
S.A. Karlsson1, S. Franzén2, C. Hero1, B. Eliasson1, A.-M. Svensson2, M.
Miftaraj2, S. Gudbjörnsdottir1,2, K. Eeg-Olofsson1, K. Andersson Sundell1,3;
1Institute of Medicine, University of Gothenburg, 2Swedish National Diabetes
Register, Gothenburg, 3AstraZeneca AB, Mölndal, Sweden.

Background and aims: Lipid-lowering therapy (LLT) has shown to reduce
the risk of cardiovascular disease (CVD) in patients with type 2 diabetes
(T2D). The aim of this study was to analyze the risk of CVD in relation to
refill adherence level in patients with T2D initiating LLT as primary or sec-
ondary prevention.
Materials and methods: Patients > 18 years, registered with T2D in the
Swedish National Diabetes Register, who filled at least one prescription for
LLT between 1 Jan 2007 and 31 Dec 2010 were identified in the Swedish
Prescribed Drug Register. Patients with filled LLT prescriptions within a year
prior to inclusion were excluded to obtain new users. Patients with CVD prior
to inclusion were defined as receiving LLTas secondary prevention; otherwise
patients received primary prevention. Refill adherence was estimated by the
medication possession ratio (MPR) during an 18-month exposure period fol-
lowing inclusion. MPR represent the proportion of days with LLT at hand and
was divided into five levels; 0-20%, 21-40%, 41-60%, 61-80% and 81-100%.
Risk of CVD was analyzed by MPR level from the day after the exposure
period until migration, CVD, death, or 31 Dec 2013 using Cox proportional
hazard regression and survival plot generated, adjusting for concurrent medi-
cines, socioeconomic and clinical factors.
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Results: In total, 86 568 patients were included, 70% were born in Sweden
and 57%were men. Themean agewas 63 years, average diabetes duration was
5 years and mean HbA1c was 54 mmol/mol. The mean BMI was 30 and 22%
were physically active less than once a week. Mean MPRwas 77% in primary
prevention patients (n=74 909) and 83% in secondary prevention patients
(n=11 659). compared to patients with MPR 81-100%, the hazard ratios for
CVD increased with lower MPR level, from 1.33 to 2.36 (p<0.001) for pri-
mary prevention, and from 1.19 to 1.58 (p<0.001) for secondary prevention.
The figure shows the survival probability at different MPR levels in patients
with LLT as primary prevention.
Conclusion: The risk of CVD increased with lower refill adherence to LLT in
primary and secondary prevention patients with T2D. This indicates that a high
level of adherence to LLT is important to optimize the cardiovascular preven-
tion in T2D.

Supported by: FORTE
Disclosure: S.A. Karlsson: None.
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Glucose uptake in skeletal muscle, brain and visceral adipose tissue
assessed with PET/MR strongly predicts whole body glucose uptake
during hyperinsulinaemia
G.J. Boersma1, K. Heurling2, M.J. Pereira1, E. Johansson2, M. Lubberink2, J. Lau
Börjesson1, P. Katsogiannos1, S. Skrtic3, J. Kullberg2, H. Ahlström2, J.W. Eriksson1;
1Medical sciences, University of Uppsala, 2Surgical Science, Section of
Radiology, University of Uppsala, Uppsala, 3R&D & Dept. of Medicine,
AstraZeneca, Gothenburg, Sweden.

Background and aims: Type 2 diabetes (T2D) is characterized by impaired
glucose homeostasis, associated with beta-cell failure and insulin resistance.
The current study aimed to assess: 1) in which main metabolic tissues glucose
uptake (GU) has the highest predictive value for whole body insulin sensitiv-
ity, and 2) glucose uptake rates in various region of the brain in relation to
whole body insulin sensitivity.
Materials and methods: 12 non-diabetic control (Con) and 12 T2D
subjects (HbA1c: Con: 33.7±0.6 mmol/mol; T2D: 57.1±3.4
mmol/mol,) matched for age (Con: 62±2 y; T2D: 62±2 y), sex (6 M
/group) and BMI (Con: 30.1±1.3 kg/m2; T2D: 30.4±1.1 kg/m2) were
recruited. Rate of glucose uptake (rGU) was measured in individual
tissues using dynamic whole-body 18FDG PET combined with MR
during a hyperinsulinemic (approx. 110 mU/L) euglycemic clamp.
This allowed for concomitant measurement of whole body insulin
sensitivity and rGU in selected tissues; brain, visceral abdominal fat
(VAT), subcutaneous abdominal fat (SAT), liver, heart, and the thigh
muscle. To analyze the association of rGU of the different cortical
regions within the brain to whole-body insulin sensitivity a voxel-
wise analysis was performed.
Results: Subjects with T2D had significantly lower whole body glucose up-
take (M-values in Con: 9.06 ± 1.15 mg/kg LBM/min; T2D: 5.12 ± 0.69 mg/kg
LBM/min, p<0.01). In T2D, rGU was significantly lower in the thigh muscle,
liver, VATand SAT, but higher in the brain compared to con (all p<0.05). There
were positive correlations between the M-value and rGU in SAT (r=0.524,
p<0.05), VAT (r=0. 789, p<0.001) and muscle (r=0.871, p<0.001). In contrast,
there was an inverse correlation with brain rGU (r=-0.678, p<0.05). There was
a tendency (p= 0.053) for correlation with liver rGU, whereas there was no
correlation with myocardial rGU. In multivariate regression analysis rGU in
the muscle, VATand brain had the highest predictive value for the M-value (r2

for model= 0.88, p<0.001; muscle: Std.β Coeff. = 0.51, p<0.01; VAT: Std.β
Coeff. = 0.28, p<0.05; brain: Std. β Coeff. = -0.34, p<0.01). Adding rGU in
liver, SAT or heart did not improve the model, and this was also true for BMI,
body fat percentage, sex, age, waist/hip ratio or HbA1c. Using a voxel-wise
analysis approach we observed the strongest inverse correlation in the brain
rGU vs M-value in the associative visual cortex. The secondary visual, the
somatosensory association and the premotor cortex and the angular and the
inferior prefrontal gyrus also showed significant correlations (all p<0.001).
Conclusion:We showed that rGU in brain and peripheral organs displayed oppo-
site associations with whole body GU and insulin sensitivity during
hyperinsulinemia. Multivariate modeling suggests that skeletal muscle, brain and
VAT rGU together strongly predict whole-body GU and insulin sensitivity. Thus,
altered metabolic function of these tissues is of importance for impaired glucose
turnover in T2D. Skeletal muscle quantitatively dominates in insulin-mediated
glucose disposal. In contrast, dysregulated glucose handling in VAT and brain
may be related to altered signaling from these tissue to muscle and other organs.
Supported by: AstraZeneca, EXODIAB, the Swedish Diabet
Disclosure: G.J. Boersma: None.
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Endogenous glucose production is independently associated to brain glu-
cose uptake in morbidly obese subjects
E. Rebelos1, M. Bucci1, H. Immonen1, J. Hannukainen1, L. Nummenmaa1, P.
Iozzo2, P. Nuutila1;
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1Turku PET Centre, University of Turku and Turku University Hospital,
Turku, Finland, 2CNR, Institute of Clinical and Experimental Physiology,
Pisa, Italy.

Background and aims: In preclinical studies, direct cerebral insulin
action suppresses endogenous glucose production (EGP). Recent im-
aging studies during euglycaemic hyperinsulinemia have shown that
brain glucose uptake is increased in subjects with impaired glucose
tolerance. Our aim was to investigate whether brain insulin-stimulated
glucose uptake (GU) is associated with EGP in healthy and morbidly
obese insulin resistant subjects.
Materials and methods: Twenty morbidly obese (BMI 43.7±0.8 kg.m-2; 6
with T2D) and 14 age-matched healthy controls were recruited. Whole body
and brain GUwere measured during euglycemic hyperinsulinemic clamp with
[18F]FDG-PET. The obese group was studied before and 6 months after bar-
iatric surgery. EGP was measured during clamp with [18F]FDG. Brain GU
parametric images were calculated using the Gjedde-Patlak plot. Voxel-
based mapping analysis was done using SPM12. A p value <0.05 at cluster
level, corrected for false discovery rate (FDR) was considered statistically
significant.
Results: As compared to controls, morbidly obese were insulin resistant
(M-value 11.5±1.4 vs. 36.4±2.6 μmol.kg-1.min-1, p<0.0001). Insulin-
stimulated brain GU and EGP were significantly higher in obese when
compared to controls (21.0± 3.0 vs 19.3± 1.7 μmol.100g-1.min-1,
p=0.01, and 2.80±0.66 vs -0.49±1.12 μmol.kg.min-1, p=0.01, respective-
ly). Brain GU associated inversely with M-value in the whole dataset
and in the obese group alone (p<0.001, in both). Only in the obese
group, brain GU correlated positively with EGP in the whole brain
(p<0.0005) and separately in gray and white matter (p<0.001, both).
The EGP-brain GU correlation remained significant after accounting
for M-value or age (p=0.02 and p<0.0005 respectively). After surgery,
BMI decreased by 24% (p<0.0001) and whole-body insulin sensitivity
improved by 113% (p<0.0001). The positive correlation between
insulin-stimulated brain GU and EGP persisted (p<0.0001) and so did
the negative correlation between M-value and brain GU (p<0.001).
When accounting for M-value or for age, the correlation between EGP
and brain GU remained (p<0.001, for both). Interestingly, insulin-
stimulated brain GU before surgery was associated with an increase in
fasting glucose at 3 years of follow-up (p<0.001), but not with changes
in body weight.
Conclusion: In the present study, independently from whole-body insulin
sensitivity, insulin-stimulated brain GU correlated positively with EGP in
morbidly obese subjects. This association persists after bariatric surgery-
induced marked weight loss and improvement in insulin sensitivity. This study
suggests an independent interrelation between liver and brain glucose metab-
olism and that enhanced brain GU might be a predictor of worse glycemic
control in the future.

Clinical Trial Registration Number: NCT00793143
Disclosure: E. Rebelos: None.
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GLP-1 receptor agonism preserves parahippocampal glucose metabolism
in Alzheimer´s disease
M. Gejl1, B. Brock2, L. Egefjord1, K. Vang2, A. Gjedde3, J. Rungby3;
1Aarhus University, 2Aarhus University Hospital, Aarhus, 3University of
Copenhagen, Copenhagen, Denmark.

Background and aims: T2D increases the risk of Alzheimer’s disease
(AD) and vice versa, but the understanding of underlying mechanisms
is poor. Animal models poin t to h ippocampus (HC) and
parahippocampus (PHC) as sites of insulin resistance (IR) leading to
cognitive dysfunction in T2D and AD. A major feature of AD is the
steady decrease of cerebral metabolic rate of glucose (CMRglc). The
decline of CMRglc is closely related to cognitive impairment as a
marker of neuronal activity and disease progression. In experimental
models, GLP-1 receptor agonism alleviates several features of neuro-
degeneration. We predicted that treatment with liraglutide would raise
CMRglc measured with PET in AD patients.
Materials and methods: In this 26-week, double-blind, placebo-controlled
trial, we randomized 38 patients with AD to treatment with liraglutide (n=18)
or placebo (n=20). We mapped HC and PHC values of CMRglc and volume
from regional radioactivity, and we scored changes of cognition with the
WMS-IV scale during the observation period.
Results:With placebo, CMRglc declined significantly in PHC (P=0.048) and
insignificantly in HC (P=0.17) but remained unchanged with liraglutide.
Overall cognition did not change in either group, with significant impairment
of orientation with placebo vs liraglutide (P =0.041). In PHC at baseline, we
confirmed the predicted positive correlations between CMRglc and cognition
(P=0.008, r=0.5), CMRglc and volume (P=0.039, r=0.37), and volume and
cognition (P=0.008, r=0.5). We also confirmed the negative correlation be-
tween values of CMRglc and duration of AD (P=0.004, r=-0.5). PHC volume
decreased with increasing BMI (P=0.01, r=-0.44), increasing fasting plasma
glucose (P=0.02, r=-0.42) and increasing age (P=0.04, r=-0.36). Volumes
remained constant within and between groups.
Conclusion: In AD, liraglutide prevented the decline of CMRglc in
PHC seen with placebo, signifying cognitive impairment and disease
evolution. As sites of imaging, the cognitively relevant PHC and HC
regions are easily identified targets of determination of cerebral glu-
cose metabolism.
Clinical Trial Registration Number: NCT01469351
Disclosure:M. Gejl: None.
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Cerebral effects of ketone bodies in humans: reduced glucose uptake,
unchanged oxygen consumption, and increased blood flow by positron
emission tomography
M. Svart1, L. Gormsen2, J. Hansen3, D. Zeidler4, M. Gejl5, K. Vang2, J.
Arnerud2, N. Moeller1;
1Department of Internal Medicine and Endocrinology & Department of
Clinical Medicine, Aarhus University Hospital, 2Department of nuclear med-
icine and PET Center, Aarhus University Hospital, 3Section for Forensic
Chemistry, Aarhus University Hospital, 45Centre of Functionally Integrative
Neuroscience (CFIN) andMINDLab, Aarhus University Hospital, 5Institute of
Biomedicine, Aarhus University, Aarhus, Denmark.

Background and aims: High levels of ketone bodies have experimentally
and clinically been shown to be effective in a number of neurological
disorders and these neuroprotective effects have been linked to increased
blood flow, decreased glucose utilization and - theoretically - improved
oxygen efficiency. Here, we tested whether 3-hydroxybutyrate (3OHB)
beneficially affects CNS blood flow and glucose and oxygen consumption
in human subjects.
Materials and methods: Five men and four women were included in a ran-
domized, controlled, crossover study. All subjects were investigated twice
after an overnight fast during 1) saline infusion (CTR) or 2) ketone body
infusion (KET) with Na-3-hydroxybuturate (3-OHB (75g/l)). We used posi-
tron emission tomography to estimate cerebral metabolic rate of glucose
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(CMRglu - by
18F-labelled FDG) and oxygen (CMRoxygen by

15O-labelled O2)
consumption and blood flow (CBF by 15O-labelled H2O) in the brain in the
two conditions.
Results: 3OHB was elevated during KET (5.5±0.4 mmol/l) compared with
CTR (0.2±0.02 mmol/l), p<0.001. Ketosis resulted in 15% lower CMRglu

during KET (19.6±0.8 mmol/100g/min) compared with CTR (22.8±1.3
mmol/100g/min), p=0.02. CBF increased 30% during KET (52.0±2.0 ml/
100 g /min) compared with CTR (40.9±2.1 ml/100 g/min), p<0.001, whereas
CMRoxygen was unaffected by 3-OHB. Paired two-tailed t-test was used to test
for differences.
Conclusion: We conclude that acute ketone body infusion reduces CMRglu

and increases CBF, without detectable effects on CMRoxygen. Increased oxy-
gen supply in the presence of unchanged oxygen utilisation and - possibly - a
favourable oxygen-ATP ratio may explain the neuroprotective effects of ke-
tone bodies.
Clinical Trial Registration Number: NCT02357550
Supported by: DCSR (grant no.0603-00479B)
Disclosure:M. Svart: None.
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The role of maternal obesity on short-termmodulation of offspring neural
circuits
J.A. Faria, J.M. Gaspar, L. Velloso;
University of Campinas, Campinas, Brazil.

Background and aims:Maternal obesity is associated with significant chang-
es in the metabolism of the offspring, which can have impact on weight gain,
glucose homeostasis, adiposity and other physiological conditions during
adulthood. Most studies have focused on the effects of maternal obesity on
the functional regulation of metabolically relevant peripheral tissues such as
the liver, muscle, adipose tissue and pancreatic islets. Very little is known
about the effects of maternal obesity on the hypothalamic activity of the off-
spring. The hypothalamus responds to nutrients and hormones controlling
caloric intake and energy expenditure, which impact on whole body energy
homeostasis. Therefore, the aim of the present study was to determine if ma-
ternal obesity can influence development of hypothalamic POMC neurons,
microglia and astrocytes and to elucidate potential underlying mechanisms.
Materials and methods: We used a mouse model of maternal diet-induced
obesity. Female C57Bl/6J mice were fed either a control diet or an obesogenic
diet from three weeks prior to mating and during pregnancy and lactation.
Male offspring were weaned at 21 days and immediately studied.
Distribution of POMC neurons, microglia and astrocytes was measured by
fluorescence microscopy and zoometric parameters were determined at same
point. In parallel, metabolic parameters related to dams were investigated at
both pregnancy and lactation periods in order to define the maternal program-
ming factors.
Results: Dams fed a high fat diet presented increased body weight before (t-
test, p<0.05) and during (p<0.0001) pregnancy. Furthermore, there was in-
creased adiposity (p<0.01 both), hyperglycemia (p<0.01 and p<0.05, respec-
tively) and hyperinsulinemia (p<0.01 and p<0.05, respectively) at both stages,
pregnancy and lactation. Male offspring born from obese dams presented
decreased body weight at birth (p<0.01) and at third (p<0.05) week of age.
At weaning, male offspring from obese dams presented decreased ACTH and
IBA1 (microglia) staining whereas GFAP (astrocytes) staining was consider-
ably increased in the arcuate nucleus.
Conclusion: Together, our findings revealed an impaired development
of hypothalamic neural circuits modulated by maternal obesity even at
premature stage of offspring life. As ACTH is a product of POMC
neurons, our results suggest the offspring from obese dams presented
losses in an important anorexigenic component at arcuate nucleus
short-term. In addition, microglia and astrocytes, which control inflam-
mation, gliosis, and neuronal stress were found modulated by maternal
obesity at the same hypothalamic region. As arcuate nucleus provides
many physiological roles involved in feeding and metabolism, the im-
balance in the expression of its different neuronal types may be related
to the development of metabolic diseases in offspring adult life. The
evaluation of young adult offspring from lean and obese dams will be
undertaken in future.

Supported by: FAPESP 2016/07361-7
Disclosure: J.A. Faria: None.
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Exenatide modulates visual cortex response to food images
G. Daniele1, P. Binda2, R. Eldor3, R. DeFronzo4, J. Lancaster5, P. Fox5, S. Del
Prato1, M. Abdul-Ghani6;
1Department of Clinical and Experimental Medicine, Section of Metabolic
Diseases, University of Pisa, 2Department of Translational Research on New
Technologies in Medicine and Surgery, University of Pisa, Pisa, Italy,
3Diabetes Unit, Institute of Endocrinology, Metabolism & Hypertension,
Sourasky Medical Center, Tel-Aviv, Israel, 4Division of Diabetes, University
of Texas Health Science Center, 5Imaging Research Center, University of
Texas Health Science Center, 6Division of Diabetes, University of Texas
Health Science Center, San Antonio, San Antonio, USA.

Background and aims: GLP1 enhances metabolic activity in neural tissue
and modulates food-related behavioral responses. We investigated whether
this effect may involve changes in early sensory processing of stimuli such
as visual appreciation of food images.
Materials and methods: The effect of Exenatide (Ex) on fMRI re-
sponses to food and non-food pictures was evaluated in 10 normal
weight (NW: age 40.2±6.9 yrs; BMI 24.8±0.9 Kg/m2) and 10 NGT
obese subjects (OB: 49.4±6.1 yrs, 34.2±1.1 Kg/m2). fMRI responses to
images were evaluated before and after i.v. EX (0.05 μg/min). BOLD
signal at rest (BSR) was calculated as the average of the raw fMRI
signal in the last 3 volumes of the rest blocks. Visual activations
(BSV) were computed as % signal change relative to BSR.
Results: Under baseline condition OB had comparable plasma glucose
(93±3 vs. 93±2 mg/dl) and higher insulin (11±1 vs 6±1 μU/mL;
p=0.002). BSR was higher in NW vs. OB in the parieto-occipital cortex
(899±12 vs 837±13 a.u.) with no effect on temporal and frontal cortex.
Across occipital cortex, there was a negative correlation between BSR
and BMI (r= -0.43; p<0.001). With EX infusion, there was no difference
in plasma glucose (94±2 vs 92±3 mg/dl) and insulin concentrations (32
±9 vs 30±6 μU/mL) in the two groups. BSV increased in a parallel
manner in both groups over most of the cortex, extra-striate areas
(lateral-occipital, sparing V1) and prefrontal cortex so that BSV was
higher in absolute terms in NW but with similar percent increase (+15
vs +17%). BSV was reduced in temporal pole in both groups.
Conclusion: BSR is higher in NW. EX modulated BSV responses to food
images in a similar manner in OB and NW, though the former always had
higher numerical BSV values. These preliminary results support a role for
GLP-1 in food image brain processing
Disclosure: G. Daniele: None.
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The Rab27 effector, exophilin-8, assembles insulin granules for exocytosis
in the actin cortex via interaction with RIM-binding protein and myosin-
VIIa
T. Izumi, F. Fan, K. Matsunaga;
Molecular Medicine, Institute for Molecular and Cellular Regulation,
Maebashi, Japan.

Background and aims: Secretory granules generated at the trans-Golgi net-
work must somehow pass through the actin cortex before they fuse with the
plasma membrane. However, the precise mechanism by which they anchor
and prepare for exocytosis is unknown. Exophilin-8 (also known as MyRIP
and Slac2-c) is suspected to play a role in this process, due to its direct binding
activities to Rab27 on the granule membrane and to F-actin and its motor
protein, myosin-Va.
Materials and methods: We generated exophilin-8-knockout mice to ex-
amine its in vivo function in glucose tolerance and insulin secretion. We
further identified exophilin-8-interacting proteins, using the tandem affinity
purification approach followed by a liquid chromatography-tandem mass
spectrometry analysis, and investigated their roles in insulin secretion in
beta cells.
Results: Exophilin-8-null mouse pancreatic islets lose polarized granule local-
ization at the beta-cell periphery and exhibit impaired insulin secretion. We
further show that exophilin-8 accumulates granules in the cortical F-actin
network not by direct interaction with myosin-Va, but by indirect interaction
with myosin-VIIa through its previously unknown binding partner, RIM-
binding protein (RIM-BP2). RIM-BP2 also associates with pivotal exocytic
machinery, such as Cav1.3, RIM, and Munc13-1. Disruption of the exophilin-
8-RIM-BP2-myosin-VIIa complex by ablation or knockdown of each compo-
nent markedly decreases both the peripheral accumulation and exocytosis of
granules.
Conclusion: The newly identified, exophilin-8-RIM-BP2-myosin-VIIa com-
plex acts as a physical and functional scaffold and provides a mechanism
supporting a releasable pool of granules within the F-actin network beneath
the plasma membrane.
Supported by: JSPS KAKENHI
Disclosure: T. Izumi: None.

176
Glucocorticoids re-programme the beta cell signalling cassette to preserve
functional identity and insulin secretion
N.H.F. Fine1, C.L. Doig1, Y. Elhassan1, P. Marchetti2, M. Bugliani2, L.
Piemonti3, G.A. Rutter4, D.A. Jacobson5, G.G. Lavery1, D.J. Hodson1;
1Institute of Metabolism and Systems Research, University of
Birmingham, Edgbaston, UK, 2Department of Endocrinology and
Metabolism, University of Pisa, Pisa, 3Diabetes Research Institute, San
Raffaele Scientific Institute, Milan, Italy, 4Section of Cell Biology and
Functional Genomics, Imperial College London, London, UK,
5Department of Molecular Physiology and Biophysics, Vanderbilt
University, Nashville, USA.

Background and aims: Excessive glucocorticoid exposure is considered to
be deleterious for pancreatic beta cell function and insulin release. However,
glucocorticoids at physiological levels are essential for many homeostatic
processes, including normal glycemic control. Here, we set out to investigate
the mechanisms by which glucocorticoid might directly affect beta cell
function.
Materials andmethods: Islets from wild-type and 11β-hydroxysteroid dehy-
drogenase type 1 (11B-HSD1) knockout animals were treated for 48 hrs with
corticosterone or the less active 11-dehydrocorticosterone (11-DHC). Insulin
secretion was measured using HTRF assay. Beta cell gene expression was
determined with RT-PCR. Intracellular calcium (Ca2+), ATP/ADP and cyclic
AMP (cAMP) fluxes were monitored using fluo8/Fura2, Perceval and Epac2-

camps, respectively. Insulin granule distribution was mapped in 3D using
structured-illumination microscopy. Analogous studies were repeated in hu-
man islets but using instead cortisol and cortisone.
Results: Corticosterone (cort) and 11-DHC impaired beta cell Ca2+ re-
sponses to glucose but not incretin via effects on voltage-dependent
Ca2+ channel function (amplitude = 5.01 vs. 3.21 AU, control vs. cort;
P<0.01). However, beta cell identity was unaffected, with normal Ins1,
Pdx1 and Nkx6.1 expression and ATP/ADP responses to fuel. Moreover,
insulin content and glucose- and KCl-stimulated insulin secretion
remained intact (2.55 vs. 3.28 ng/ml, control vs. cort; non-significant).
Strikingly, glucocorticoid increased the number of membrane-proximal
granules, and boosted glucose-induced cytosolic cAMP signals (AUC =
17.41 vs. 30.90 AU, control vs. cort; P<0.01). Notably, insulin secretory
failure was induced using lipotoxicity to restrain cAMP responses to
glucose (P<0.05). Effects of 11-DHC could be prevented by glucocorti-
coid receptor antagonism using RU486 (P<0.01) (amplitude = 2.23 vs.
2.51 AU, 11-DHC vs. 11-DHC + RU486; P<0.05), and were associated
with pre-receptor glucocorticoid availability, since deletion of 11B-HSD1
rescued Ca2+ responses and normalized cAMP generation (11-DHC)
(P<0.01). Similar results were seen in human islets, with both cortisone
and cortisol impairing Ca2+ fluxes, while potentiating cAMP rises and
maintaining insulin secretion.
Conclusion: We have identified a feedback loop whereby steroid boosts
cAMP to maintain insulin secretion in the face of perturbed ionic signals in
rodent and human islets. This is important from a translational viewpoint, since
failure of this protective feedback loop may contribute to impaired beta cell
function, insulin release and diabetes risk during states of glucocorticoid ex-
cess (e.g. Cushing’s), which are associated with profound dyslipidemia.
Supported by: DUK EFSD/JDRF/Novo Nordisk MRC ERC
Disclosure: N.H.F. Fine: None.
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Beta-arrestin2 plays a key role in GLP-1 receptor signalling in pancreatic
beta cells
M.A. Ravier, M. Leduc, A. Varrault, J. Obeid, S. Costes, S. Dalle, G.
Bertrand;
Institut de Genomique Fonctionnelle, Montpellier, France.

Background and aims: The scaffold protein β-arrestins (ARRB1 and
ARRB2) are ubiquitously expressed and are known to uncouple G protein
coupled receptors (GPCR) from G protein and to recruit new signaling path-
ways (such as ERK1/2) to the activated GPCR. We have recently shown the
involvement of ARRB2 in the regulation of pancreatic β-cell mass and iden-
tified a defect of insulin signaling. Nevertheless, the role of ARRB2 in the
signaling of the GLP-1 receptor (GLP-1R), a GPCR, remains to be elucidated.
Our study aims to determine themolecular mechanism(s) involving ARRB2 in
the signaling of GLP-1R in living β-cells by dynamic imaging measurements.
Materials and methods: The experiments were carried out in mouse β-cells
from Arrb2+/+ or Arrb2-/- mice. Four-month-old or twelve-month-old male
mice were used. cAMP production, endogenous PKA and endogenous
ERK1/2 activation were measured after adenoviral infection of mouse β-
cells with FRET-based sensors of interest (CAMP-epac, AKAR3, EKAR;
respectively) by live microscopy. CREB phosphorylation was determined by
immunofluorescence. Expression of ARRB2 and GLP-1R were measured by
qPCR and western blot. The islet mass was determined by morphometric
analysis of pancreatic sections stained with eosin/hematoxylin.
Results: In β-cells from Arrb2+/+ mice, GLP-1 (10pM/100pM/1nM/10nM)
lead to cAMP production and rapid activation of PKA with a maximum
reached between 100pM-1nM. Surprisingly, PKA activation under GLP-1
remained sustained (10nM) or persisted at least 25min (1nM) after stopping
the stimulation in contrast to the effect of 1μMForskolin (reversibility <2min),
which producedmore cAMP than 10nMGLP-1. Inβ-cells fromArrb2-/- mice,
cAMP production and PKA recruitment were higher than in Arrb2+/+ cells in
the presence of pM range (1-100pM) of GLP-1 (p<0.05), but not at the nM
range, suggesting that ARRB2 contributes to a partial uncoupling of the GLP-
1R for the production of cAMP. Conversely, GLP-1-induced ERK1/2 activa-
tion was strongly decreased (~50%, p<0.001), indicating a major recruitment
of ERK1/2 by ARRB2 to GLP-1R. Finally, the activation of CREB, a
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transcription factor involved in β-cell survival, was also significantly de-
creased (p<0.05). Interestingly, during aging, the increase in pancreatic islet
mass was correlated with an increase in the expression of GLP-1R and
ARRB2, while Arrb2-/- aged mice were unable to fully compensate their
pancreatic islet mass.
Conclusion: Our study revealed for the first time in living mouse β-cells, a
significant role of ARRB2 in the signaling of GLP-1-R, involving not only
inhibition of the cAMP/PKA pathway but also the recruitment of ERK1/2
kinases and activation of CREB. Most importantly, it occurs in the pM range
of GLP-1, which is the physiological circulating concentration of the incretin.
Thus, any variation in the expression of ARRB2 should affect the signaling of
GLP-1R.
Supported by: FRM DRM20101220453
Disclosure:M.A. Ravier: None.
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ATRPV1-to-secretagogin regulatory axis controls beta cell survival by
modulating protein turnover
K. Malenczyk1,2, F. Girach2, E. Szodorai2, R. Schnell3, R. Romanov1,2, T.
Hökfelt1, T. Harkany1,2;
1Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden,
2Department of Molecular Neurosciences, Center for Brain Research,
Vienna, Austria, 3Department of Medical Biochemistry and Biophysics,
Karolinska Institutet, Stockholm, Sweden.

Background and aims: Ca2+ sensor proteins are generally implicated in in-
sulin release through SNARE interactions. Secretagogin is an EF-hand Ca2+

sensor protein which is amongst the most abundant proteins in pancreatic β
cells.
Materials and methods: Here, we combined bulk mRNA expression profil-
ing of pancreatic islets obtained from a human cohort and single-cell RNA-seq
from diabetic donors to establish a correlation between secretagogin expres-
sion and the incidence of type 2 diabetes. We then used pharmacological
probing, in silico models, secretagogin promoter assays, biochemistry and
mouse genetics to establish receptor-to-transcription factor signaling pathway
controling secretagogin expression. Next, we generated secretagogin knock-
out(-/-) mice to determine the effects of secretagogin loss on glucose metabo-
lism, integrity and function of pancreatic islets. By using cellular models and
acute genetic manipulations combined with global proteomics and histochem-
ical tools, we proposed an unexpectedly distinct mechanism of action for
secretagogin.
Results: Secretagogin mRNA expression in human pancreatic islets corre-
lates with their insulin content and the incidence of type 2 diabetes.
Single cell RNA-seq reveals retained expression of the TRP family mem-
bers in β cells from diabetic donors. Amongst these, pharmacological
probing identifies Ca2+-permeable transient receptor potential vanilloid
type 1 channels (TRPV1) as potent inducers of secretagogin expression
through recruitment of Sp1 transcription factors. Accordingly, agonist
stimulation of TRPV1s fails to rescue insulin release from pancreatic
islets of glucose intolerant secretagogin-/- mice. However, instead of mere-
ly impinging on the SNARE machinery, reduced insulin availability in
secretagogin-/- mice is due to β cell loss, which is underpinned by the
collapse of protein folding, ER stress and deregulation of secretagogin-
dependent USP9X deubiquitinase activity.
Conclusion: Therefore, a ubiquitously Ca2+-driven TRPV1-to-secretagogin
transcriptional axis is suggested as a signal transduction pathway whose de-
regulation can curtail the life-long structural integrity and functional compe-
tence of pancreatic β cells.
Disclosure: K. Malenczyk: None.
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FGF21/analogue suppresses high-fat diet induced islet cell dysfunction
and cell apoptosis in mice
T. Xie, P. Leung;
School of Biomedical Sciences, The Chinese University of Hong Kong, Hong
Kong, China.

Background and aims: Lipotoxicity in the pancreas is a lipid metabo-
lism disorder, which is due to the excessive accumulation of lipid
intermediates in islets, finally leading to islet dysfunction and β-cell
apoptosis, as seen in obesity-related type 2 diabetes mellitus (T2DM).
Fibroblast growth factor 21 (FGF21) is a potent regulator of lipid
homeostasis that has been reported to be beneficial for islet cell
health. However, the protective mechanism(s) whereby FGF21 regu-
lates islet fatty acid (FA) metabolism, thereby protecting islet failure
under lipotoxic conditions remain elusive. We, therefore, sought to
explore the protective effects of FGF21/analogue on islet lipid metab-
olism in lipototoxicity-induced animal and cell models.
Materials and methods: For in vivo models, C57/BL6J mice and global
FGF21 knockout (KO) were fed with a 60% high-fat diet (HFD) and standard
diet for 12-20 weeks; the HFD-treated mice were given with a long-acting
mimetic of FGF21 (CVX-343/PF-0523102, a gift from Pfizer) for 6 weeks.
For in vitro and ex vivo models, ratβ-cell line INS-1E and islets isolated from
normal C57/BL6J mice were cultured and exposed to palmitic acid (PA nor-
mal: 0mM; high: 0.7mM) with/without FGF21 (100nM), mimicking lipotoxic
conditions for different time course studies. Real-time quantitative PCR,
RNA-seq and Western blot analyses were performed for the expression levels
of the genes and proteins of interest.
Results: In animal experiment-treated with the FGF21 analogue (CVX-
343), there were significant reductions in the HFD-induced body-weight
gain (44.18 ± 1.13 vs 35.13 ± 0.71 g, n=15, p<0.0001), the levels of
fasting blood glucose (12.77 ± 0.48 vs 9.47 ± 0.48 mM, n=15, p<0.0001)
and triglyceride accumulation (0.144 ± 0.003 vs 0.080 ± 0.004 ug/mg
protein, n=15, p<0.0001); meanwhile, the levels of glucose tolerance
(2722 ± 134.5 vs 1942 ± 96.4, n=15, p<0.0001) and insulin sensitivity
(987.3 ± 118.3 vs 575.5 ± 57.1, n=15, p<0.01) were markedly improved,
in relation to the HFD-fed control mice. Moreover, FGF21 KO mice fed
with HFD exhibited decreases in insulin sensitivity (1292 ± 12 vs 1946 ±
137, n=5, p<0.05) and glucose tolerance (2984 ± 280 vs 3703 ± 132,
n=5, p<0.05), in relation to HFD-fed control mice. Exogenous application
of FGF21 in isolated islets from wildtype mice displayed higher expres-
s ion of l ipid oxidat ion-re la ted genes, including carni t ine
palmitoyltransferase-1 (CPT1, 6.04 ± 0.33 vs 7.58 ± 0.34, n=4, p<0.05)
and acyl-CoA oxidase (ACO, 2.50 ± 0.06 vs 3.11 ± 0.10, n=4, p<0.01),
in relation to the PA-treated islets; these observed effects were due, in
part, to the activation of the PPARα/RXR signaling, as demonstrated by
RNA-seq. In INS-1E cell studies, FGF21 treatment ameliorated the PA-
induced FA levels (16.84 ± 0.97 vs 9.66 ± 0.47 mEq/g protein, n=4,
p<0.001) and triglyceride accumulation (1.32 ± 0.06 vs 0.90 ± 0.04 ug/
mg protein, n=4, p<0.01); meanwhile, FGF21 reversed high PA-induced
cell apoptosis (197.5 ± 10.1 vs 170.3 ± 5.7 %, n=4, p<0.001) and im-
proved cell proliferation (62.0 ± 1.2 vs 71.8 ± 2.6 %, n=5, p<0.05), as
well as enhanced glucose stimulated insulin secretion (1.95 ± 0.16 vs
2.62 ± 0.13, n=4, p<0.05).
Conclusion: Our study findings indicate that FGF21 is protective against
lipotoxicity-induced islet cell dysfunction and cell demise, probably via the
mediation of lipid homeostasis, in HFD-treated mice; these data lend furher
support for FGF21 analogue as a therapeutic target for obesity and T2DM.
Supported by:HongKongResearchGrants Council (Ref. # CUHK 14107415)
Disclosure: T. Xie: Grants; Hong Kong Research Grants Council (Ref. #
CUHK 14107415).
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Dual Leucine zipper Kinase (DLK) activity is required for beta cell plas-
ticity during gestation, obesity and postnatal development
A. Abderrahmani1, H. Ezanno1, C. Jacovetti2, V. Plaisance1, M.
Tenenbaum1, J. Bourry1, A. Bonnefond1, J. Kerr-Conte3, F. Pattou3, R.
Regazzi2, P. Froguel1;
1CNRS UMR 8199, Lille 2 University, Lille, France, 2Fundamental
Neuroscience, Lausanne University, Lausanne, Switzerland, 3INSERM
U1190, Lille 2 University, Lille, France.

Background and aims: Multiple signaling pathways are involved in the
physiological adaptation of the functional beta cell mass during gestation,
obesity and postnatal development. We performed integrative unbiased
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analyses including transcriptomics and kinomics, to identify most potent sig-
naling pathways involved in the rat postnatal islet beta cell maturation.
Materials and methods: mRNA profiling was performed by Arraystar using
Agilent Technologies and global serine/threonine kinases (kinome STK) was
done by PamGene technology in isolated islets from newborn (p10) and
weaned rats (p21 or p31). Islets were isolated from pregnant rats, obese mice
fed high fat diet for 15 weeks and ob/ob mice. DLK knock out mice was used
for measuring beta cell mass. The role of DLK was investigated in rat or
human islets dispersed cells or insulin secreting cells using siRNAs. DLK
mRNA and protein levels were quantified by quantitative real-time PCR and
western blotting respectively. Proliferation and apoptosis were assessed by
Ki67 staining and by counting pycnotic nuclei, respectively.
Results: Microarray analysis revealed a 70 fold increase in the expression of
the MAPK activator Dual Leucine Zipper Bearing Kinase (DLK) as the most
important modified gene in islets of newborn rat islets cells when compared to
weaned rats. Increase of DLK expression was also found in compensatory
islets of obese individuals when compared to obese diabetic patients, and in
gestational rats and obese mice models including ob/ob and high fat diet,
which are characterized by an increase in the beta cell number and function.
Furthermore, the kinome analysis revealed that the dramatic increase of DLK
expression was associated with a strong JNK activity, particularly JNK3, a
kinase target of GLP-1 that is required for beta cell function and survival. We
found that DLK positively regulates JNK3 activity, and that this regulation is
essential for beta cell survival, proliferation and insulin secretion. DLK KO
mice displayed reduced JNK activity and had drastic reduction in the beta cell
number, whereas the alpha cells number was unchanged. The role of DLKwas
confirmed by in vitro experiments. Silencing of DLK in islet beta cells reduced
JNK3 activity, beta cell proliferation and increased beta cell apoptosis.
Inversely, overexpression of DLK improved beta cell survival and insulin
secretion via JNK3.
Conclusion:DLK regulates the beta cell plasticity by controlling JNK3 activ-
ity. Activating DLK may have therapeutic implications for enhancing the
functional beta cell mass in T2D
Disclosure: A. Abderrahmani: None.

OP 31 SGLT2 inhibitors: new
opportunities

181
Safety and tolerability of empagliflozin in patients with type 2 diabetes
and advanced kidney disease: a large pooled analysis of placebo-
controlled trials
A. Levin1, M. Nangaku2, T. Kadowaki2, K. Tuttle3, S. Hauske4, C. Zeller5, S.
Kohler4, M. von Eynatten4, C. Wanner6;
1University of British Columbia, Vancouver, Canada, 2Graduate School of
Medicine, University of Tokyo, Tokyo, Japan, 3Providence Health Care,
University of Washington, Spokane, USA, 4Boehringer Ingelheim Pharma
GmbH & Co. KG, Ingelheim, 5Boehringer Ingelheim Pharma GmbH & Co.
KG, Biberach, 6Department of Medicine, Würzburg Univ Clinic, Würzburg,
Germany.

Background and aims: Patients with T2D and overt CKD are considered at
high risk of AEs. Since current European prescribing information for
empagliflozin (EMPA) offers its use in patients with some degree of impaired
renal function, we assessed its safety and tolerability in patients with T2D and
advanced kidney disease.
Materials and methods:We pooled 12,620 patients randomized (1:1:1)
to EMPA 10 mg, 25 mg or placebo (PBO) in 15 PBO-controlled trials
and 4 extension studies: this identified 1590, 586 and 32 individuals
with CKD Stage 3A, 3B and 4, respectively. Total exposure to PBO,
EMPA 10 mg and EMPA 25 mg was 1099, 1183 and 1169 years
(CKD Stage 3A); 441, 415 and 422 years (CKD Stage 3B); and 15,
19 and 26 years (CKD Stage 4). Analyses are descriptive and based
on investigator-reported AEs.
Results: Rates of SAEs, AEs leading to discontinuation, and AEs of
special interest were generally balanced between the 2 EMPA doses
and PBO across all 3 CKD subgroups. Consistent with current
European prescribing information, AE reporting for genital infections
was higher for EMPA, and a numerical increase in UTI with EMPA in
CKD Stage 4 was seen. The latter may be interpreted with caution
due to the low number of events.
Conclusion: Our comprehensive analysis suggests that safety and tol-
erability of EMPA in patients at advanced stages of CKD is
reassuring. However, careful consideration of the current prescribing
information for the use of EMPA in this population is recommended.

Clinical Trial Registration Number: NCT00885118, NCT00789035,
NCT00558571, NCT00749190, NCT01011868, NCT01193218,
NCT01210001, NCT01177813, NCT01159600, NCT01289990,
NCT01131676, NCT01164501, NCT01370005, NCT01306214,
NCT01947855
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes Alliance
Disclosure: A. Levin: Grants; AstraZeneca. Lecture/other fees; Janssen.
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Consistent effect of empagliflozin on composite outcomes related to heart
failure: results from EMPA-REG OUTCOME
J. Schnee1, S.E. Inzucchi2, B. Zinman3, J. McGinniss1, J.T. George4, D.
Fitchett5;
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1Boehringer Ingelheim Pharmaceuticals, Inc, Ridgefield, 2Section of
Endocrinology, Yale University School of Medicine, New Haven, USA,
3Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto,
Division of Endocrinology, University of Toronto, Toronto, Canada,
4Boehringer Ingelheim Ltd, Bracknell, UK, 5St Michael's Hospital, Division
of Cardiology, University of Toronto, Toronto, Canada.

Background and aims: In the EMPA-REG OUTCOME trial,
empagliflozin (EMPA) given in addition to standard of care significantly
reduced the risk of cardiovascular (CV) death by 38%, hospitalisation for
heart failure (HHF) by 35%, and the composite of HHF or CV death by
34% vs placebo in patients with type 2 diabetes (T2DM) and established
CV disease. CV outcomes and deaths were prospectively adjudicated by
clinical event committees. Post-hoc, we investigated composite outcomes
of HHF and modes of CV death commonly observed in patients with heart
failure (HF): sudden death, death due to HF (worsening of HF or cardio-
genic shock), and presumed CV death (insufficient data for adjudication
committees to definitively categorise the cause).
Materials and methods: Patients were randomised to receive EMPA 10
mg, EMPA 25 mg, or placebo. Using a Cox proportional hazards
model, we analysed three additional composite outcomes in the pooled
EMPA group vs placebo: a) HHF or death due to HF; b) HHF, death
due to HF, or sudden death; c) HHF, death due to HF, sudden death,
or presumed CV death.
Results:A total of 7020 patients were treated. At baseline, mean age was 63.1
years, body mass index was 30.6 kg/m2, HbA1c was 8.1%, 71.5% were male
and 10.1% had investigator-reported HF. Risk reductions for the composite
outcomes studied are shown in the figure.
Conclusion: Risk reductions in composite outcomes of HHF and modes of
CV death commonly observed in patients with HF were comparable to the
34% reduction in the pre-specified composite of HHF or CV death in the
EMPA-REG OUTCOME trial.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: J. Schnee: Employment/Consultancy; Employee of Boehringer
Ingelheim.
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Effects of the SGLT2 inhibitor dapagliflozin on tissue specific insulin
sensitivity and liver fat content in type 2 diabetes patients: a randomised
placebo controlled study
A.E. Hyypia1, M.J. Honka1, J. Makinen1, L. Johansson2, J. Oscarsson3, J.
Kullberg2, J.C. Hannukainen1, P. Nuutila1;

1Turku PET Centre, University of Turku, Turku, Finland, 2Antaros Medical
AB, 3AstraZeneca Gothenburg, Mölndal, Sweden.

Background and aims: The sodium-glucose cotransporter 2 inhibitor,
dapagliflozin, improves glycaemic control and reduce weight in pa-
tients with type 2 diabetes mellitus (T2DM). Some studies also sug-
gest that dapagliflozin ameliorates insulin resistance. The aim of this
study was to investigate tissue specific effects of dapagliflozin on
insulin sensitivity using positron emission tomography (PET) -
imaging in patients with T2DM.
Materials and methods: This randomized, parallel-group, double-blind,
placebo-controlled study enrolled 32 patients whose T2DM was inad-
equately controlled on oral medication. One patient did not complete
the study. Groups were similar regard to age (mean 61 y), BMI (32
kg/m2) and glycemic control (HbA1c 6.9 %). The majority of patients
were male (81 %). All patients were on metformin and 16 patients (50
%) were also on sitagliptin. Patients were randomly assigned 1:1 to
receive either dapagliflozin 10 mg/day or placebo daily for 8 weeks.
Tissue specific insulin sensitivity was measured using PET and [18F]-
fluorodeoxyglucose during an euglycemic hyperinsulinemic clamp be-
fore and after the intervention. M-values (μmol/kg/min) corrected for
steady state (ss) insulin were calculated. Adipose tissue volumes and
liver fat percent were assessed using MRI and blood biomarkers were
measured.
Results: At week 8, placebo-corrected changes with dapagliflozin were as
follows: body weight -2.9 kg (p<0.001), HbA1c -0.39% (p<0.01), plasma
glucose -1.32 mmol/L (p<0.01), visceral adipose tissue volume -0.35 L (p<
0.01), liver fat% -3.74% (p< 0.01) and liver volume -0.10 L (p<0.05),
interleukin-6 -1.87 pg/ml (p<0.05) and pro-BNP -96 ng/L (p=0.03). Whole
body insulin sensitivity (M-value corrected for ss insulin) was numerically
increased by dapagliflozin but the effects were not significantly different be-
tween the groups (p=0.10). In patients on sitagliptin (placebo n=7,
dapagliflozin n=9), dapagliflozin improved ss insulin corrected M-value com-
pared to placebo (p=0.03). There was no significant difference between the
treatment groups in skeletal muscle, heart, white or brown adipose insulin
stimulated glucose uptake. Changes in skeletal muscle insulin stimulated glu-
cose uptake and M-values were significantly correlated in the dapagliflozin
group (r=0.75, p<0.01). Statistical analyses were performed using two-way
analysis of covariance (ANCOVA). Correlations were tested using Spearman
rank correlation.
Conclusion: In addition to better glycemic control, dapagliflozin reduced
visceral fat volume and lowered liver fat in obese insulin resistant T2DM
patients. No direct effect on muscle, heart or adipose tissue insulin sensitivity
was found suggesting that glucose utilisation was not changed in these tissues.
Clinical Trial Registration Number: NCT02426541
Supported by: AstraZeneca
Disclosure: A.E. Hyypia: None.
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Drug-specific or class effects of SGLT2 inhibitors (SGLT2i) in the heart:
SGLT2i inhibit NHE, reduce [Na+]c and induce vasodilation in isolated
mouse cardiomyocytes/hearts
L. Uthman1, A. Baartscheer2, B. Bleijlevens3, C.A. Schumacher2, J.W.T.
Fiolet2, A. Koeman1, M.W. Hollmann1, N.C. Weber1, R. Coronel2, C.J.
Zuurbier1;
1Department of Anesthesiology, Academic Medical Centre Amsterdam,
2Clinical and Experimental Cardiology, Academic Medical Centre
Amsterdam, 3Medical Biochemistry, Academic Medical Centre Amsterdam,
Amsterdam, Netherlands.

Background and aims: Empagliflozin (EMPA) reduced cardiovascular dis-
eases in type 2 diabetes patients, yet the cardioprotective mechanism of this
kidney-targeted diabetes drug remains unknown. We recently reported that
EMPA lowers cytosolic sodium ([Na+]c) and calcium, while increasing mito-
chondrial calcium, through inhibition of the myocardial sodium/hydrogen
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exchanger (NHE). Cardiac NHE has been shown to be upregulated in, and
contribute to, heart failure and diabetes. We therefore investigated 1) whether
two other SGLT2i (dapagliflozin (DAPA) and canagliflozin (CANA)) block
cardiac NHE and reduce [Na+]c as well, and 2) whether SGLT2i (EMPA,
DAPA and CANA) affect physiological performance of the isolated-
perfused mouse hearts.
Materials and methods: Molecular docking simulations were conduct-
ed on a homology model of the NHE-1 protein structure. Furthermore,
NHE activity was indirectly measured from recovery of intracellular pH
after loading of NH4+-pulse in isolated mice cardiomyocytes. [Na+]c was
determined in cardiomyocytes using a fluorescent sodium indicator,
SBF-1. Finally, Langendorff-perfused mouse hearts, perfused with
7 mM glucose, 1 mM lactate, 0.1 mM pyruvate, 0.5 mM glutamine
and 50 mU/L insulin and 0.1% albumin, were subjected to either vehi-
cle, 1 μM EMPA, 1 μM DAPA or 3 μM CANA for 30 minutes.
Results: Molecular docking simulations predicted that all three com-
pounds bind with relatively high binding affinity to the extracellular
Na+-binding site of NHE-1 (EMPA: -8.2, DAPA: -7.7 and CANA:
-8.9 kJ/mol). Subsequently, all three SGLT2i inhibited NHE activity
compared to vehicle (7.09±0.04), with EMPA showing the strongest
inhibition of NHE (1 μM EMPA 6.69±0.03, p<0.001; 1 μM DAPA
6.79±0.03, p<0.001; 3 μM CANA 6.87±0.06, p<0.05). Moreover, mea-
surements of [Na+]c showed that all three SGLTi significantly lowered
[Na+]c (1 μM EMPA 9.9±0.3, p<0.001; 1 μM DAPA 10.7±0.3, p<0.01;
and 3 μM CANA 11.0±0.5, p<0.01; vs. vehicle: 13.0±0.4 mM). Finally,
in Langendorff-perfused mouse hearts, both EMPA and CANA induced
vasodilation, determined by a 19% and 22% reduction in perfusion pres-
sure respectively (p<0.05) compared to vehicle. In addition, EMPA sig-
nificantly increased oxygen consumption (DMSO vs. EMPA; from 35.8
±2.4 to 42.4±1.3 μmol/min/gdw; p<0.05). SGLTi did not alter cardiac
mechanical performance.
Conclusion: Here, we show that SGLTi exhibit a class effect by
blocking NHE and reducing [Na+]c directly in the cardiac cell.
CANA and EMPA induce vasodilation of the coronary circulation of
the intact heart, and EMPA increases oxygen consumption. These
direct cardiac effects may contribute to understanding previously re-
ported cardiac protection by SGLTi.
Disclosure: L. Uthman: None.
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24-week efficacy and safety of sotagliflozin, a dual SGLT1 and SGLT2
inhibitor, as adjunct therapy to insulin in type 1 diabetes (inTandem2)
T. Danne1, B. Cariou2, P. Banks3, S. Sawhney3, P. Strumph3, The
Sotagliflozin inTandem2 Writing Group;
1Kinderkrankenhaus auf der Bult, Diabetes-Zentrum für Kinder und
Jugendliche, Hannover, Germany, 2l’Institut du Thorax CHU Nantes,
Nantes, France, 3Lexicon Pharmaceuticals, Inc., The Woodlands, USA.

Background and aims: Sotagliflozin (SOTA) is a dual SGLT1 and
SGLT2 inhibitor in Phase 3 development for type 2 diabetes (T2D)
and as adjunct therapy to insulin in type 1 diabetes (T1D). SGLT1
inhibition delays and reduces glucose absorption in the proximal in-
testine, improving postprandial glycemic control. SGLT2 inhibition
reduces renal glucose reabsorption.
Materials and methods: In a double-blind, 52-week international
Phase 3 trial, 782 adults with T1D treated with MDI or pump therapy,
with A1C 7.0-11.0% at Screening, were randomized 1:1:1 to placebo,
SOTA 200 or 400 mg after a 6-week insulin optimization period.
Baseline characteristics were comparable among groups. The primary
outcome was change from Baseline in A1C at 24 weeks.
Results: SOTA 200 and 400 mg were statistically significant vs. placebo in
lowering A1C and achieving the prespecified net benefita endpoint. Overall
incidences of TEAEsb were similar across groups. There were 2 deaths on
placebo. There were more genital mycotic infections, diarrhea events, and
DKA in the SOTA arms.

Conclusion: The international inTandem2 trial of SOTA as adjunct
therapy to insulin met its primary endpoint with a statistically signif-
icant and clinically meaningful A1C reduction after 24 weeks, while
demonstrating the general safety and tolerability of dual SGLT1 and
SGLT2 inhibition in T1D. These results confirm the findings of
inTandem1.

Clinical Trial Registration Number: NCT02421510
Disclosure: T. Danne: Honorarium; Bristol-Myers Squibb, Johnson &
Johnson, Unomedical. Lecture/other fees; AstraZeneca, Boehringer
Ingelheim, DexCom, Eli Lilly, Medtronic, NovoNordis, Roche, Sanofi,
Ypsomed.
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Efficacy and safety of sotagliflozin, a dual SGLT1 and SGLT2 inhibitor, as
adjunct to insulin in young adults with poorly controlled type 1 diabetes
(JDRF Study)
B. Bode1, P. Banks2, S. Sawhney2, P. Strumph2, The Sotagliflozin JDRFStudy
Writing Group;
1Atlanta Diabetes Associates, Atlanta, 2Lexicon Pharmaceuticals, Inc., The
Woodlands, USA.

Background and aims: Sotagliflozin (SOTA) is a dual SGLT1 and
SGLT2 inhibitor in Phase 3 development for type 2 diabetes (T2D)
and as adjunct to insulin in type 1 diabetes (T1D). SGLT1 inhibition
delays and reduces glucose absorption in the proximal intestine, im-
proving postprandial glycemic control. SGLT2 inhibition reduces renal
glucose reabsorption.
Materials and methods: In a double-blind Phase 2 trial of young adults
(age 18-30 years) with poorly controlled T1D (A1C ≥9.0%), 87 patients
were randomized 1:1 to placebo or SOTA 400 mg once daily for 12
weeks. The primary outcome was change from Baseline in A1C at 12
weeks.
Results: SOTA decreased A1C by 0.35% compared with placebo (p=0.10).
SOTA treatment resulted in lower postprandial glucose (PPG), higher net
benefita, lower body weight, and lower A1C in a prespecified subgroup anal-
ysis (9.0% ≤ screening A1C ≤ 10.0%) than placebo. Overall incidences of
treatment-emergent adverse events (TEAEs) were similar across groups.
There were more genital mycotic infections and diarrhea events on SOTA.
There was no DKA on SOTA.
Conclusion: In young adults with poorly controlled T1D, SOTA for 12 weeks
as adjunct therapy to insulin, was well tolerated with evidence of improve-
ments in glycemic control and weight reduction consistent with dual SGLT1
and SGLT2 inhibition.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S87



Clinical Trial Registration Number: NCT02383940
Supported by: JDRF
Disclosure: B. Bode: Grants; Abbott, DexCom, Eli Lilly, Janssen, Lexicon
Pharmaceuticals, Inc., Medtronic, Novo Nordisk, Sanof, Boehringer
Ingelheim. Honorarium; Adocia, Astra Zeneca, Insulet, Janssen, Mannkind,
Medtronic, Novo Nordisk, Sanofi.
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A randomised clinical trial testing for optimal beta cell preserving
treatment in Latent Autoimmune Diabetes in Adults (LADA)
I. Hals1,2, V. Grill1,2, H. Fiskvik Fleiner3, N. Reimers4, M. Astor5, K.
Filipsson6, A. Björklund7;
1Department of Endocrinology, St Olavs Hospital, Trondheim University
Hospital, 2Department of Cancer Research and Molecular Medicine, Faculty
of Medicine and Health Sciences, Norwegian University of Science and
Technology (NTNU), 3Department of Clinical Pharmacology, St Olavs
Hospital, Trondheim University Hospital, 4Sjøsiden Legesenter, Trondheim,
5Department of Medicine, Haukeland University Hospital, Bergen, Norway,
6Department of Clinical Sciences, Unit of Molecular Metabolism, Lund
University Diabetes Centre, Malmö, 7Department of Molecular Medicine
and Surgery, Endocrine and Diabetes Unit, Karolinska University Hospital
Solna, Karolinska Institutet, Stockholm, Sweden.

Background and aims: The optimal beta cell preserving treatment of LADA
patients is presently uncertain. This is due to a lack of randomized clinical trials
in LADA. We aimed to compare the effect on beta cell function during either
insulin or sitagliptin, a DDP-4 inhibitor, when added to ongoing treatment with
metformin.
Materials and methods: Inclusion criteria included GADA positivity,
age 30-75 years, no clinical need for insulin treatment and a diagnosis
of diabetes made < 3 years before participation in the study. Further,
HbA1C at inclusion was to be less than 60 but more than 5% above
upper limit of normal. Patients were stratified by age, BMI and degree
of GADA positivity (high/low). Beta cell function was evaluated by
C-peptide glucagon tests which were performed after a 48 h tempo-
rary withdrawal of study medication.
Results: In a study population of 53 participants the mean age at randomiza-
tion was 53 years and BMI 27.7 kg/m2. These parameters and others
(male/female participation, HbA1c, fasting C-peptide) were similar between
arms of the study. HbA1c did not differ significantly between baseline and
after 9 months of intervention (baseline 52.2 ± 1.4 mmol/mol, at 9 months,
50.8 ± 2.1 mmol/mol in the insulin, 50.6 ± 1.8 mmol/mol and 44.9 ± 1.8
mmol/mol in the sitagliptin arm). Stimulated C-peptide after 9 months of
intervention was similar in the insulin and sitagliptin arm (incremental C-
peptide 0.31 ± 0.04 nmol/l in the insulin, 0.31 ± 0.05 nmol/l in the sitaglitin
arm). These findings did not negate a time-dependent negative effect of auto-
immunity in the study population (taken as a whole); this was manifested by a
decrease in stimulated C-peptide from 0.97 ± 0.09 to 0.82 ± 0.09 nmol/l in
those with the highest titer of GADA (p< 0.02 for difference baseline vs 9
months).
Conclusion: This is the first randomized study to compare in LADA
patients the effects on beta cell function of early insulin treatment vs.
a DDP-4 inhibitor, the latter being a conventional treatment alternative
in non insulin dependent diabetes. The results do not give evidence
favoring early insulin during the time frame studied. Follow-up of the
study population is underway to answer the question whether a longer
observation period would detect differences between the arms of
treatment.
Clinical Trial Registration Number: NCT01148238
Supported by: NRC Norwegian Research Counsil, SRC Swedish Research
Counsil
Disclosure: I. Hals: None.
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Systematic analysis of the inflammatory tissue response toCSII catheters:
steel versus teflon
J.R. Hauzenberger1, J. Münzker1, P. Kotzbeck1, M. Asslaber2, V. Bubalo3,
J.I. Joseph4, T.R. Pieber1;
1Internal Medicine, Medical University of Graz, 2Institute of Pathology,
Medical University of Graz, 3Department of Biomedical Research, Medical
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University of Graz, Graz, Austria, 4Department of Anesthesiology, Thomas
Jefferson University, Philadelphia, USA.

Background and aims: Continuous subcutaneous insulin infusion (CSII)
catheters are considered the weak link of insulin pump therapy. The choice
of CSII catheter material (steel or Teflon) is mostly based on personal experi-
ence or preference and wear-time varies between patients. Systematic evalua-
tions of the adipose tissue inflammatory response - to determine advantages of
one material over the other - are lacking. This present study evaluated the
adipose tissue response to commercially available Teflon and steel CSII cath-
eters over a maximum of 7 days of wear time.
Materials and methods: Steel and Teflon CSII catheters were inserted
into the subcutaneous adipose tissue of 10 swine for 1, 4 and 7 days
of wear-time. Skin and adipose tissue surrounding catheters were ex-
cised and stained with hematoxylin and eosin to determine morpho-
logical changes and inflammatory cell infiltration. We performed
quantitative real-time PCR (qPCR) to assess changes in gene expres-
sion levels of cytokines and macrophages.
Results: While the total area of inflammation around catheters was similar
between materials, fibrin deposition and mononuclear cell infiltration were
significantly reduced around Teflon catheters compared with steel after 4 days
of wear-time. Proinflammatory cytokines were upregulated within 24 hours
independent of material but levels were slightly higher around steel over 7
days. Antiinflammatory cytokine gene expression did not resolve over time.
The sharp tip of the steel catheter continuously ruptured connective tissue and
vasculature throughout wear-time.
Conclusion: The combination of histopathology and qPCR allowed for an ade-
quate trend analysis beyond the clinically recommended wear-time of CSII cathe-
ters. Our results suggest a better tolerability of Teflon catheters by the adipose tissue
over 4 days of wear-time. These findings may have substantial implications for the
choice of material for future CSII catheter development.
Supported by: ConvaTec Inc.
Disclosure: J.R. Hauzenberger: None.
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Effect of food intake on the absorption of oral basal insulin
E. Zijlstra1, L. Plum-Mörschel2, T. Heise1, K. Lyby3, K. Wassermann3, I.B.
Halberg3;
1Profil, Neuss, 2Profil, Mainz, Germany, 3Novo Nordisk, Søborg, Denmark.

Background and aims: Oral insulin 338 in a GIPET® tablet (OI338GT) is a
basal, acylated insulin analogue with a half-life of ~70 hours at steady state. In
people with type 2 diabetes OI338GT given 1 hour before breakfast demon-
strated safe improvement of glycaemic control to a similar extent as insulin
glargine. Since it is well known that oral insulin absorption from the gastroin-
testinal tract changes with food intake, the aim of this trial was to investigate
the effect of timing of food intake on the single dose pharmacokinetics (PK) of
OI338GT.
Materials and methods: Healthy men received a single fixed dose of
OI338GT in the fasting state at 4 different dosing visits. In a
randomised, crossover design, they consumed an identical standardised
meal (500 kcal, 57% carbohydrates, 13% fat, 30% protein) 0 min, 30
min, 60 min and 360 min post-dose. After the test meal participants
received scheduled standardised meals at the investigational site for 48
hours post-dose after which they resumed their usual dietary habits.
PK samples for insulin 338 concentrations were taken at regular time
points up until 288 hours post-dose.
Results: Forty-four (44) subjects were enrolled (mean±SD age 35±8 years,
BMI 24.2±1.9 kg/m2) and 42 completed the trial. Mean insulin 338
concentration-time profiles over 24 hours showed the lowest exposure for
OI338GT dosing immediately before food intake (0 min) and similar exposure
for 30 min, 60 min and 360 min post-dose food intake (figure). Total insulin
exposure (AUC0-∞, primary endpoint) and maximum insulin exposure (Cmax)
were lower for OI338GT dosing with food intake (0 min) compared to food
intake 360 min post-dose (estimated ratio between geometric means [95% CI]
AUC0-∞ 0.36 [0.26; 0.49], Cmax 0.35 [0.25; 0.49]). There were no statistically
significant differences with 360 min post-dose food intake when food was
ingested 30 min (AUC0-∞ 0.85 [0.61; 1.21], Cmax 0.86 [0.59; 1.26]) or

60 min post-dose (AUC0-∞ 0.96 [0.72; 1.28], Cmax 0.99 [0.75; 1.31]).
OI388GT administration was well tolerated with no serious adverse events
reported. Hypoglycaemia, including both symptomatic events and asymptom-
atic events with a blood glucose below 63mg/dL, was observed across the four
post-dose fasting periods with a trend towards fewer hypoglycaemic events for
the 0 min post-dose fasting period (13, 26, 25 and 26 events for 0 min vs. 30,
60 and 360 min post-dose periods, respectively). This result is consistent with
the lower level of insulin 338 exposure in the 0 min post-dose fasting period.
Conclusion: This trial demonstrates that oral basal insulin 338 absorp-
tion in the fasted state is not affected by food intake from 30 min
after administration. For convenience and compliance with future
treatment this is a highly relevant finding meaning that patients with
diabetes should not have to wait more than 30 min to eat their break-
fast after a morning oral basal insulin dose.

Clinical Trial Registration Number: NCT02304627
Supported by: Novo Nordisk
Disclosure: E. Zijlstra: None.
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The effect of an automated bolus calculator on glucose control, glucose
variability and quality of life in patients with type 1 or 2 diabetes treated
with insulin pumps
L.A.G. van Meijel, L.J. Zimmerman, S.P.W. van den Heuvel, C.J. Tack, B.E.
de Galan;
Radboud University Medical Centre, Nijmegen, Netherlands.

Background and aims: Automated insulin bolus calculators are widely
recommended for patients with type 1 or type 2 diabetes on insulin
pumps, but their benefit is still disputed. We investigated whether a
bolus calculator reduced glucose variability and improved quality of
life in such patients.
Materials and methods: We conducted a 16-week randomized controlled
trial, involving 34 patients (mean age 45.9 ± 15.1 years, 35% male, disease
duration 26.6 ± 12.8 years, HbA1c 64.2 mmol/mol (8.0%) ± 12.3), who were
assigned to treatment with a bolus calculator or to continuation of standard care
without a bolus calculator. All patients received extensive education on carbo-
hydrate counting and on insulin therapy. The primary outcome was glucose
variability, as assessed by standard deviation of 7-point glucose profiles over 5
days. Secondary outcomes were HbA1c, frequency of hypoglycaemia, low
blood glucose index (LBGI) and high blood glucose index (HBGI), and qual-
ity of life assessed by different questionnaires.
Results: After 16 weeks of treatment, there were no differences between the two
groups with respect to glucose variability (SD, 3.03 ± 0.59 vs. 3.00 ± 0.50 mmol/l,
p = 0.096, bolus calculator vs. control group respectively), glucose control (HbA1c,
59.1 ± 19.2 mmol/mol (7.6%) vs. 61.2 ± 9.0 mmol/mol (7.7%), p = 0.932), LBGI
(p = 0.528), HBGI (p = 0.338) and frequency of hypoglycaemia (p = 0.534).
Quality of life did not change during follow-up in both groups.
Conclusion: Use of a bolus calculator has no benefit with respect to various
glycaemic parameters or quality of life in patients with longstanding type 1 or
2 diabetes treated with insulin pumps.
Supported by: EADV
Disclosure: L.A.G. van Meijel: Grants; EADV research grant.
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Subcutaneous tissue changes and dermal inflammation at insulin
injections sites: a feasibility study using ultrasound to describe
characterise and grade lipohypertrophy
H. Mulnier1, R. Hashem1, M. Duaso1, J. Sturt1, S. Halson-brown2, J.
Karalliedde3, A. Forbes1;
1Clinical Research in Diabetes, King's College London, 2Women's Health -
Medical and Vascular Ultrasound, King's College London, 3Cardiovascular
Division, King's College London, London, UK.

Background and aims: Subcutaneous (s/c) tissue changes in patients with
type 1 diabetes (T1DM) are common and can affect glycaemic control. There
are limited data on the utility of ultrasound to describe changes in s/c tissue
with insulin use. This study aimed to assess the feasibility of using ultrasound
to describe and characterise tissue changes to inform a future lipohypertrophy
(LH) grading study.
Materials and methods: Patients with T1DM thought by diabetes clinicians
to have LH or with clinical LH on examination were included. A SonoSite X-
Porte ultrasound machine was used with a high frequency linear probe (6-13
MHz). Insulin injections sites and ‘normal’ non-injected adjacent tissues were
scanned by a single operator.
Results:We scanned 15 patients with T1DM to establish a standard operating
procedure (SOP). Then 11 additional patients with T1DM were scanned in
detail using that SOP; mean age 41 years (range 24-59), mean duration of
diabetes 22.7 years (range 4 - 49), and mean HbA1c 7.3% (range 5.8 -
9.6%). Ultrasound images exhibited changes in the s/c tissue at a depth corre-
sponding to approximate needle length (± 2-3mm). This tissue appeared as
diffuse reflective areas of differing density in all of the 26 patients. More dense
areas formed visible lumps: of the 11 patients studied in detail; 4 (33%) had
large palpable lumps, 5 (45%) had small or medium nodules some of which
were palpable, and 2 (18%) had large regions of diffuse changed tissue across
the injection site. Compiling images from the 26 patients, a potential grading
system has been proposed: Grade 0 (no evident nodules or diffuse areas of
specific density), Grade 1 (small nodule <10mm), Grade 2 (medium nodule
10-20mm), Grade 3 (large nodule >20mm), Grade 4 (general diffuse area of
specific density). Grade 1 to 3 can be single or multiple. Nine (82%) of the 11
participants also showed inflammatory tissue in the dermal layers of injections
sites, <3mm thickness in 5 participants, and >3mm thickness in the other 4.
Similar inflammation was also seen in a proportion of the first 15 patients, so
this may be a common occurrence in this group. The inflammatory tissue has
been provisionally graded as: 0 = normal, 1 for <3mm and 2 for >3mm.
Normal tissue in all patients showed no increased reflectivity and normal
dermal and s/c layers above muscle. See figure 1.
Conclusion: This feasibility study has been the first to report and
measure dermal inflammation in people injecting insulin. It demon-
strates the potential of ultrasound in characterising s/c tissue changes
in people who inject insulin. The observations have informed prelim-
inary grading systems, which will be validated in further studies to
assess the clinical implication of these tissue changes in relation to
glucose variability and insulin action.

Disclosure: H. Mulnier: None.
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A novel formulation of insulin lispro shows significantly faster absorption
and improvement in postprandial glucose excursions versus insulin lispro
in patients with type 2 diabetes
C. Kapitza1, J. Leohr2, R. Liu2, S. Reddy2, M. Dellva2, M. Matzopoulos2, M.
Knadler2, M. Loh2, T. Hardy2, C. Kazda2;
1Profil, D-41460 Neuss, Germany, 2Eli Lilly and Company, Indianapolis,
USA.

Background and aims: LY900014 (LY) is a novel formulation containing
locally-acting excipients citrate and treprostinil to accelerate insulin lispro
absorption with the goal of providing an ultra rapid prandial insulin.
Materials and methods: This abstract focuses on the first part of a 2-
part, 6-period crossover study evaluating pharmacokinetic and pharma-
codynamic differences between LY and insulin lispro (IL). Twenty-nine
patients with type 2 diabetes mellitus (T2DM) were randomised to re-
ceive individualized s. c. doses of LY or IL administered at the start of a
mixed-meal tolerance test. Prior to the test, blood glucose was stabilised
at 126 milligrams/decilitre.
Results: Patients treated with LY had accelerated early insulin lispro
absorption and faster elimination compared to IL. LY reduced the time
to early half-maximal drug concentration by 23% (p<0.0001) and in-
creased the insulin lispro area under the concentration curve versus time
(AUC) from 0 to 30 minutes by 116% (p<0.0001) compared to IL. The
90% CI of the ratio (LY : IL) for insulin lispro AUC(0-∞) was within
bioequivalence criteria. The total glucose excursion over the 5-hour test-
meal was reduced by 105% (p<0.0001) for LY versus IL (Figure 1). No
differences were observed between LY and IL for tolerability and inci-
dences or severity of hypoglycaemic events.
Conclusion: These results support continued development of this novel ultra
rapid insulin lispro formulation as a next generation prandial insulin for pa-
tients with T2DM.

Clinical Trial Registration Number: NCT02703337
Supported by: Eli Lilly and Company
Disclosure: C. Kapitza: Other; Research funds from Eli Lilly and Company.
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Impact of artificial sweeteners on glycaemic control in healthy humans
R.L. Young1,2, N.J. Isaacs1,2, G. Schober1,2, T. Wu1,3, N. Cvijanovic1,2, N.
Pezos1,2, M. Bound1, D.J. Keating4, C.K. Rayner1,3, M. Horowitz1,3;
1Medicine, The University of Adelaide, 2Nutrition & Metabolism, South
Australian Health & Medical Research Institute, 3Centre of Research
Excellence in Translating Nutritional Science to Good Health, 4Human
Physiology, Flinders University, Adelaide, Australia.

Background and aims: Prospective epidemiological studies indicate that a
high habitual intake of beverages sweetened with non-caloric artificial sweet-
eners (NAS) increases the risk of developing type 2 diabetes (T2DM), but the
underlying mechanisms are unknown. In animals, acute exposure to NAS
activates intestinal sweet taste receptors (STRs) to trigger the release of
glucose-dependent insulinotropic polypeptide (GIP) from proximal K-cells,
and glucagon-like peptide-1 and 2 (GLP-1, GLP-2) from more distal L-cells,
while dietary NAS supplementation increases the function of the sodium-
dependent glucose co‑transporter‑1 (SGLT‑1) to augment glucose absorption
and increase postprandial glycaemia. It is not known whether NAS alters
glucose absorption in humans, and if so, whether this affects postprandial
glycaemic control adversely.
Materials and methods: 27 healthy subjects (age 27 ± 2 years, body mass index
24 ± 1 kg/m2, 14 male) were randomised, in double-blind fashion, to dietary
supplementation with a NAS combination (92 mg sucralose plus 52 mg
acesulfame-K, equivalent to ~1.5L of diet beverage/day, N=14) or placebo
(N=13), taken in capsules three times daily before meals over 2 weeks. Subjects
then attended the laboratory after an overnight fast and underwent non-sedated
endoscopy incorporating a 30 min intraduodenal glucose infusion (30g/150ml, 3
kcal/min, including 3g of the glucose analogue 3-O-methyl glucose, 3‑OMG) and
biopsy collection, before and immediately after the intervention. Glucose absorp-
tion (serum 3‑OMG), plasma glucose, insulin and gut peptides (total GLP-1, GLP-
2 and GIP) were measured, and the incremental areas under the curve (iAUC, over
120 min) compared by 2-way ANOVA.
Results: NAS supplementation augmented the iAUC for glucose absorption
(23%, P ≤ 0.05) and blood glucose (27%, P ≤ 0.05), and attenuated the iAUC
for GLP-1 (35%, P ≤ 0.05) compared to baseline, while none of these measures
were altered with placebo. The GLP-2, GIP, and insulin responses to enteral
glucose were similar between NAS and placebo groups, although GLP-2 and
insulin were lower at 40 and 60 min, respectively, in the NAS group (37% for
both vs. baseline, P ≤ 0.05).
Conclusion: In healthy humans, 2 weeks of dietary NAS supplementation (i)
enhances glucose absorption, (ii) augments blood glucose responses to enteral
glucose, and (iii) attenuates GLP-1 release, the latter possibly reflecting re-
duced glucose exposure to more distally located L-cells. This study supports
the concept that NAS have a deleterious impact on acute glycaemic control,
and highlights the potential for exaggerated postprandial glycaemic excursions
in high habitual NAS consumers, which could predispose to T2DM.

Clinical Trial Registration Number: ACTRN12615000866505
Supported by: NHMRC
Disclosure: R.L. Young: None.
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Differential gene profile of human enteroendocrine cells in metabolic
diseases
A. Ribeiro1, C. Osinski1, E.L. Hubert1, H. Soula1, L. Genser2, K. Clément2, C.
Poitou2, A. Leturque1, P. Serradas1;
1INSERM UMRS 1138, Centre de Recherche des Cordeliers, Sorbonne
Universités, UPMC Univ Paris 06, Sorbonne Cités, UPD Univ Paris 05,
CNRS, 2INSERM, UMRS 1166, NutriOmique, Sorbonne Universités,
UPMC Univ Paris 06, Pitié-Salpêtrière Hospital, Nutrition Department and
CRNH-Ile de France, Paris, France.

Background and aims: Enteroendocrine cells (EEC), despite their small
proportion (1%) among intestinal epithelial cells represent the largest
population of endocrine cells in the body. In adult intestine, EEC
precursors are engaged toward terminal differentiation under the con-
trol of a complex network of transcription factors such as FOXA1/2,
PDX1, PAX4/6, ARX, which define cell lineages, each EEC type
secreting one of the 15 gut hormones. Among them, GLP (gluca-
gon-like peptide)-1, contributes to glucose homeostasis and control
of food intake. The continuous renewal and differentiation of EEC
lineages allow a permanent capacity of cell adaptation to nutritional
environment. Our hypothesis is that metabolic diseases, obesity and/or
type 2 diabetes (T2D) are associated with different EEC commitment
and gene expression patterns. We aim to characterize the differential
transcriptional profile of EEC lineages between obese and diabetic
obese subjects that could lead to modulation of local and systemic
enterohormone levels.
Materials and methods: Jejunum samples were obtained of obese subjects
(n=58), normoglycemic, glucose intolerant or diabetic, during gastric bypass
procedure and of normal weight individuals (n=22). Expression of the tran-
scription factor network involved in the EEC differentiation was studied by
RT-qPCR using Taqman® Arrays Cards on isolated jejunal epithelial cells. A
novel cell sorting strategy was developed to select EEC. RNA were purified
and the EEC transcriptome was further analysed by RNA-Seq.
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Results: The expression of the transcription factor network responsible
for the commitment of EEC is altered in metabolic diseases.
Multivariate analysis corrected for age and sex, reveals that FOXA1
and PDX1 gene expression is significantly increased in obese subjects
when compare to lean subjects whereas ARX and proglucagon
(encoding GLP-1) gene expression, is decreased. The diabetes severity
(normoglycemia, glucose intolerance and T2D) in obese subjects is
associated with an increase of FOXA1 gene expression and a de-
creased of ARX one. Because EEC are scattered throughout the intes-
tinal epithelium, EEC gene expression profiling requires a cell-
enrichment process. We developed a new cell sorting strategy starting
from total epithelial cells isolated from fresh gut tissue that gave a 50-
fold enrichment in EEC. We confirmed that sorted EEC expressed
specific markers such as proglucagon (GLP-1), and chromogranin A
at mRNA and protein levels. We obtained EEC fractions from non
diabetic and diabetic obese subjects and the RNA seq analysis
(Illumina technology) is undergoing.
Conclusion:Our study highlights differences on EEC gene expression profile
according to the metabolic status of individuals. The development of this novel
cell-sorting strategy to obtain EEC from huma jejunum will be key in the
future to identify candidate targets potentially boosting endogenous secretion
of enterohormones.
Supported by: INSERM, UPMC, APHP, ICAN Foundation
Disclosure: A. Ribeiro: None.
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Endogenous glucagon-like peptide-1 mediates the lowering of glycaemia
during small intestinal glucose infusion by bile acids in type 2 diabetes
T. Wu, M. Horowitz, K.L. Jones, C.K. Rayner;
Discipline of Medicine, University of Adelaide, Adelaide, Australia.

Background and aims: Bile acids are recognised to play an important role in
glucose homeostasis. We have reported that small intestinal administration of
taurocholic acid (TCA) reduces the glycaemic response to intrajejunal (IJ)
glucose infusion markedly in healthy humans, associated with an increase in
plasma glucagon-like peptide-1 (GLP-1). We have now evaluated the effect of
TCA, with and without the GLP-1 receptor antagonist, exendin(9-39), on the
glycaemic response to an IJ glucose infusion in patients with type 2 diabetes
(T2DM).
Materials and methods: 10 T2DM patients (age 69.5 ± 2.9 years; 8 male;
BMI 26.6 ± 0.9 kg/m2; HbA1c 6.6 ± 2.2% (48.9 ± 2.3 mmol/mol); duration of
known diabetes 13.6 ± 3.4 years), managed by diet or metformin alone, were
each studied on four study days, separated by at least 7 days, in a double-blind,
randomised fashion. On each day, an IJ catheter was positioned and a balloon
inflated 30 cm beyond the pylorus to allow proximal aspiration of endogenous
bile. An intravenous (IV) infusion of exendin(9-39) (600 pmol/kg/min) or
0.9% saline was commenced and maintained during t = -60-120 min. TCA
(2 g in 0.9% saline), or saline, was given via IJ infusion during t = -30-0 min,
followed by 2 g TCA or saline, together with 60 g glucose, during t = 0-120
min. Blood glucose and plasma insulin, C-peptide and glucagon were mea-
sured at regular intervals. The insulin secretion rate (ISR)/glucose ratio was
calculated, based on C-peptide and blood glucose. Incremental areas under the
curves (iAUCs) for these measures during t = -60-120 min were compared
using two-factor repeated measures ANOVA, with TCA and exendin(9-39) as
factors. Subgroup comparisons between TCA and control, with and without
exendin(9-39), were also performed.
Results: TCA reduced blood glucose (P = 0.022, treatment effect), and in-
creased plasma insulin (P = 0.007) and the ISR/glucose ratio (P = 0.037),
without affecting plasma glucagon. In contrast, exendin(9-39) was associated
with higher blood glucose (P = 0.003) and plasma glucagon (P = 0.011), and
reductions in plasma insulin (P = 0.008) and the ISR/glucose ratio (P < 0.001).
In the absence of exendin(9-39), blood glucose was lower (P = 0.010), and
plasma insulin (P = 0.025) and the ISR/glucose ratio (P = 0.039) were greater,
with TCA vs. control, without any difference in plasma glucagon. In the
presence of exendin(9-39), plasma insulin was greater with TCA vs. control
(P = 0.020), without any difference in blood glucose, the ISR/glucose ratio, or
plasma glucagon.

Conclusion: In well controlled T2DM, small intestinal administration of TCA
reduces the glycaemic response to IJ glucose, associated with an increase in
insulin secretion, and these effects are attenuated by exendin(9-39). These
observations support the concept of a “bile acid-GLP-1” axis in the regulation
of postprandial glycaemia in T2DM.

Clinical Trial Registration Number: ACTRN12615001239550
Supported by: Australian NHMRC project grant APP1066815
Disclosure: T. Wu: Grants; Royal Adelaide Hospital Research Committee
Early Career Fellowship, NHMRC project grant APP1066815.
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GLP-1 receptor agonist impact gut microbiota and intestinal immunity to
improve hyperglycaemia and dyslipidaemia in rodents
R. Burcelin1, J.E. Christensen1, J. Charpentier1, A. Waget1, T. Sulpice2, B.
Lelouvier3, L. Guzylac4, F. Briand5;
1Hôpital Rangueil, Inserm1048 I2MC, Toulouse, 2Physiogenex, Labege
Innopole, 3Vaiomer, Labège Innopole, 4INRA, Saint Martin du Touch,
5Physiogenex, Labège Innopole, France.

Background and aims: Recent evidence demonstrates the role of GLP-1
therapies on immune-metabolism. Since a change in gut microbiota is a feature
controlling immune-metabolism, we aimed to demonstrate that GLP-1 recep-
tor agonists liraglutide and exendin-4 (ex-4) control glycemia through their
impact on gut microbiota and immune-metabolism. This gain of knowledge
would help identify discriminant therapeutic features
Materials and methods: DIO mice were treated i.p. with vehicle, ex-4
10μg/kg BID or liraglutide 100μg/kg QD and drug effects were evaluated
after 14 days of treatment. The intestinal immune system was studied on
isolated lamina propria cells and the gut microbiota through targeted 16S
sequencing. Gut microbiota was used to colonize germ freemice. The immune
cell phenotype was identified by flow cytometry.
Results: Compared with vehicle, ex-4 induced a significant body weight
loss (-3.6g) after treatment, while liraglutide showed a more pronounced
effect (-6.2g). Ex-4 showed better glycemic control over liraglutide after
an oral glucose tolerance test, which was due to stronger impact on
gastric emptying (as measured with acetaminophen oral administration).
However, following a test meal, both ex-4 and liraglutide significantly
reduced blood glucose by 40% and triglycerides levels by 25%. Ex-4
significantly reduced intestinal cholesterol absorption by 40% after a
14C-cholesterol labeled olive oil oral gavage, while liraglutide showed a
more pronounced effect (50% reduction). Fecal cholesterol mass excretion
was significantly increased by 62 and 75% with ex-4 and liraglutide,
respectively. Gut microbiota taxonomic profiling further discriminated
ex-4 and liraglutide with significant changes in various bacteria taxa, such
as bifidobacteriaceae, clostridiaceae or lactobaciliceae. The intestinal im-
mune system was oriented towards a dramatic reduction of the frequency
of Th1-inf+ cells (80%), no change in Th17 cells, and an increased
frequency of TReg cells (60%). All these effects were abolished by anti-
biotic treatment suggesting a role of gut microbiota. We then demonstrat-
ed in germ free colonized mice that the architecture of the microbiota
from liraglutide treated mice was responsible for the glycemic control
Conclusion: ex-4 and liraglutide differentially alter gut microbiota and intes-
tinal adaptive immune system. The changes in gut microbiota improves intes-
tinal adaptive immune system and explain, at least in part, the antidiabetic
effect of the peptide. The DIO mouse model, combined with our in vivo
phenotyping knowhow in microbiota sequencing, and intestinal immune sys-
tem expertise represent useful tools to differentiate anti-diabetics, and demon-
strate their benefits beyond glucose control.
Disclosure: R. Burcelin: None.
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Effect of acute elevations of plasma NEFA on incretin-stimulated insulin
secretion
B.D. Astiarraga1, E. Muscelli2, A. Tura3, S. Camastra1, S. Baldi1, A. Mari3,
A. Natali1, E. Ferrannini4;
1Department of Clinical and Experimental Medicine, University of Pisa, Pisa,
Italy, 2Department of Internal Medicine, Faculty of Medical Science,
University of Campinas, Campinas, Brazil, 3CNR Institute of Neurosciences,
Padua, 4CNR Institute of Clinical Physiology, Pisa, Italy.

Background and aims: Plasma nonesterified fatty acids (NEFA) are an im-
portant source of energy during both fasting and postprandial periods but their
excess could have an inhibitory effect on insulin secretion. Information on the
in vivo effects of NEFA on incretin-stimulated insulin secretion is lacking. We
aimed to assess the effects of acute hyperlipidaemia on incretin-stimulated
insulin secretion in healthy subjects.
Materials and methods: Ten healthy subjects aged 34 ± 3 years (mean
±SD), BMI 24 ± 2 kg/m2 were studied in two sets of experiments. First,
each subject received a 75-g oral glucose tolerance test (CT-OGTT) and,
a week later, the glycaemic profile from CT-OGTT was matched with an
isoglycaemic intravenous glucose infusion (CT-IIGT). Both tests were
then repeated during a 20% Intralipid infusion (60 mL/hour) plus a
primed-(200 U)-continuous (0.4 U.kg-1.min-1) heparin infusion started 2
hours before either test (L-OGTT and L-IIGT, respectively). The dynamics
of insulin secretion were assessed by mathematical modelling of plasma
glucose and C-peptide responses. The main parameters are: insulin secre-
tion rate (ISR); glucose sensitivity (ßGS), i.e., the mean slope of the
insulin secretion/plasma glucose dose-response curve; glucose-induced po-
tentiation (PGLU), which represents a time-dependent modulation of the
dose-response during IIGI; and incretin-induced potentiation (PINCR),
which quantifies the time-course of the incretin effect. The incretin effect
(IE) was also indexed as the oral-to-IV ratio of insulin secretion.
Results: Plasma NEFA rose from 0.19 ± 0.03 to 3.55 ± 0.53 mmol/L on the L-
OGTT, and from 0.23 ± 0.03 to 3.77 ± 0.45 mmol/L on the L-IIGT (p˂0.005
for both). Plasma triglycerides increased from 0.7 ± 0.1 to 3.2 ± 0.6 mmol/L
during L-OGTT and from 0.6 ± 0.1 to 3.2 ± 0.5 mmol/l during the L-IIGT
(p˂0.005 for both). While lipid infusion raised plasma glucose levels only
marginally (p=ns), it increased total ISR from 61 [26] to 78 [31] nmol.m-2,
median [IQR] on the OGTT (p=0.005), and from 29 [26] to 57 [30] nmol.m-2

on the IIGT (p=0.02). While neither ßGS nor PGLU was significantly affected
(p=ns), PINCR decreased from 1.6 [1.1] to 1.3 [0.2] dimensionless, p=0.05.
Moreover, during Intralipid infusion IE was significantly decreased between
0-90 min (p=0.001). The time-courses of GLP-1 and GIP did not change
significantly, while the plasma ghrelin response to the OGTT declined from
12.3 ± 2.6 to 8.2 ± 1.2 ng/mL, p=0.005. Lipid infusion also induced mild
insulin resistance during the OGTT (as the oral insulin sensitivity index
[OGIS] decreased from 402 ± 22 to 355 ± 28 mL.min-1.m-2 p=0.05).
Conclusion: An acute increment in plasma lipids stimulates total insulin se-
cretion but selectively impairs incretin-stimulated insulin secretion.
Supported by: EFSD-Sanofi
Disclosure: B.D. Astiarraga: Grants; EFSD and Sanofi Programme for
Collaborative Clinical Diabetes Research between European and Non-
European Countries March 2015.
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GIP(3-30)NH2 is an efficacious GIP receptor antagonist in humans
L.S. Gasbjerg1,2, A.R. Lanng1, B. Hartmann2,3, A.H. Sparre-Ulrich2,3, F.
Dela2, M. Christensen1,4, J.J. Holst2,3, T. Vilsbøll1,5, M.M. Rosenkilde2, F.K.
Knop1,4;
1Center for Diabetes Research, Gentofte Hospital, Hellerup, 2Department of
Biomedical Sciences, University of Copenhagen, 3NNF Center for Metabolic
Research, University of Copenhagen, 4Department of Clinical Medicine,
University of Copenhagen, Copenhagen, 5Steno Diabetes Center
Copenhagen, University of Copenhagen, Gentofte, Denmark.

Background and aims: Glucose-dependent insulinotropic polypeptide (GIP)
is an incretin hormone secreted from enteroendocrine K cells in the

postprandial state. GIP stimulates insulin and glucagon secretion when blood
glucose is high and low, respectively. In addition, GIP may inhibit bone re-
sorption and stimulate fat deposition. Despite these therapeutically interesting
targets, GIP physiology in humans remains relatively poorly characterised,
mainly because until now, a GIP receptor (GIPR) antagonist (GIPRAn) has
not been available for use in humans. We previously showed that a naturally
occurring GIP fragment (GIP(3-30)NH2) acts as a humanGIPRAn in vitro.We
aimed to establish GIP(3-30)NH2 as a GIPRAn in humans.
Materials and methods: Insulin secretion was evaluated during four separate
days in 10 healthymen (mean±SD: age 21.6±1.7 years, BMI 22.7±1.3 kg/m2).
They received a 45-minute infusion of the GIPRAn (800 pmol/kg/min), GIP
(1.5 pmol/kg/min) and/or placebo during a hyperglycaemic clamp in a
randomised, crossover design (day A: GIP; day B: GIPRAn; day C: GIP+
GIPRAn; day D: placebo).
Results: To clamp plasma glucose levels on 12 mmol/l, we used significantly
larger amounts of glucose (mean±SD: 54±14 g) on day A (GIP) compared to
the three other days (B: 31±7.1 g, C: 37±5.1 g, and D: 39±7.3 g). Steady-state
plasma levels of GIPRAn and GIP amounted to ~50 nmol/l and ~90 pmol/l,
respectively. Elimination plasma half-life of GIP(3-30)NH2 was 7.6±1.4 min
(mean±SD). GIP-induced insulin secretion (day A, incremental AUC0-40 min

(mean±SEM): 29±3.4 nmol/l × min) was significantly (p<0.0001) lower on
day C (GIP+GIPRAn) (12±1.7 nmol/l × min) corresponding to an inhibition of
GIP-induced insulin secretion by the GIPRAn by 81±14% (mean±SD). The
GIPRAn had no effect on insulin alone compared to placebo (day B: 6.6±1.1
nmol/l × min, day D: 8.1±0.9 nmol/l × min). There were no significant effects
of GIP and/or GIP(3-30)NH2 on glucagon, somatostatin, glucagon-like pep-
tide-1 (GLP-1), triglycerides, cholesterol, glycerol or free fatty acids.
Conclusion: Supraphysiological levels of the naturally occurring GIP frag-
ment, GIP(3-30)NH2 robustly inhibits GIP-induced insulin release. Thus,
GIP(3-30)NH2 is efficacious GIPRAn in humans that can be used to investi-
gate the physiological effects of GIP.

Clinical Trial Registration Number: NCT02747472
Supported by: Gangstedfonden, Aase og Ejnar Danielsens fond, NovoNordisk
Foundation
Disclosure: L.S. Gasbjerg: Grants; Gangstedfonden, Aase og Ejnar
Danielsens fond.
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Short leukocyte telomere length is associated with increased risk for
albuminuria progression in type 2 diabetes in Asians
R.L. Gurung1, Y. M1, S. Liu1, J.J. Liu1, S.C. Lim1,2;
1Clinical Research Unit, Khoo Teck Puat Hospital, 2Diabetes Centre, Khoo
Teck Puat Hospital, Singapore, Singapore.

Background and aims: Progression of albuminuria in type 2 diabetes
(T2D) patients is associated with increased cardio-renal complications.
Telomere length, a marker for biological aging is implicated with
T2D. However, little is known on the association between leukocyte
telomere length (LTL) and progression of albuminuria among T2D
with preserved renal filtration function. The aim of this study was
to investigate whether shorter LTL is associated with albuminuria pro-
gression in T2D with preserved renal filtration function (eGFR >
60mL/min/1.73m2) in Asians.
Materials and methods: This 3-year prospective study included 568
nonprogressors and 123 progressor from participants in the
SMART2D cohort. Baseline LTL was measured by real time polymer-
ase chain reaction and expressed as the telomere repeat length (T) /
copy number of a single-copy gene (S) ratio (T/S). Albuminuria pro-
gression was defined as a change in albuminuria category to a higher
level.
Results: Progressors had significantly shorter median LTL compared to
nonprogressors (0.58 [0.38-0.79] vs 0.62 [0.45-0.88], p=0.039).
Compared to subjects with longer LTL (fourth quartile), subjects with
shorter LTL (first quartile) had 1.93 (1.04-3.60, p=0.038) folds in-
creased risk for albuminuria progression after adjustment for tradition-
al risk factors. 1-SD decrement in the natural log transformed LTL
was associated with a 25% (OR=1.25. 95% CI 1.01-1.53, p=0.037)
higher adjusted odds for albuminuria progression. Sensitivity analysis
showed that associat ion of LTL with microalbuminuria to
macroalbuminuria progression is stronger than its association with
normoalbuminuria to microalbuminuria. Addition of LTL significantly
improved the predictive performance of albuminuria as reflected by an
increased category-free NRI of 0.428 (95% CI 0.243-0.613, p=1e-5)
and IDI of 0.063 (95% 0.63-0.124, p=0.000).
Conclusion: Our results provide evidence that shorter LTL may pre-
dispose T2D patients to increased risk for early albuminuria
progression.

Supported by: AHEG1622
Disclosure: R.L. Gurung: Grants; Alexandra Health Enabling Grant
(AHEG1622).
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Genetic deletion of the Set7 lysine methyltransferase attenuates renal
damage in a mouse model of diabetic nephropathy
H. Rodriguez1,2, H. Rafehi1, M. Ziemann1, B. Chow1, J. Okabe1, M. Bhave2,
M. Cooper1, A. El-Osta1,3;

1Monash University, 2Swinburne University Of Technology, 3University of
Melbourne, Melbourne, Australia.

Background and aims: Chronic hyperglycaemia promotes the production
of pro-inflammatory and pro-fibrotic mediators that lead to the develop-
ment of chronic kidney disease. Increasing evidence implicates epigenetic
modifications, particularly histone methylation, in this process. Set7, a
lysine methyltransferase that mono-methylates lysine 4 on histone H3 as
well as and non-histone proteins, has been associated with increased ex-
pression of pro-fibrotic genes in various models of kidney disease. The
aim of this study was to further define the role of Set7 in the develop-
ment of diabetic nephropathy and evaluate it as a target for developing
reno-protective therapies in diabetes.
Materials and methods: Diabetes-induced structural and functional kidney dam-
age was studied in ApoE-/- and Set7-/-ApoE-/- male mice compared to non-diabetic
controls. Mice were euthanised after 10 weeks of streptozotocin-induced diabetes
and kidneys were harvested for histological and molecular analyses including
transcriptome sequencing (RNA-seq). Renal cell culture models were used for
studying the effects of pharmacological inhibition of Set7.
Results: Set7 deletion conferred renal protection as evidenced by attenuated
albuminuria, mesangial expansion and glomerular deposition of collagen I and
IV in diabetic Set7-/-ApoE-/- when compared to diabetic ApoE-/- mice. Global
renal cortical gene expression by RNA-seq revealed that diabetes deregulates
the expression of almost 5,000 genes in the kidney (adjusted p value<0.05) and
that deletion of Set7 largely attenuates these changes in gene expression. Gene
Set Enrichment Analysis (GSEA) showed that deregulated genes are associat-
ed with pathways related to inflammation, fibrosis and energy metabolism.
This approach allowed us to identify novel targets for Set7 regulation in the
diabetic kidney such as Ncf1, which encodes a NADPH oxidase subunit, and
Bmper, a regulator of the bone morphogenic protein pathway. The changes in
the expression of these genes, as well as known Set7 targets (Ccl2/Mcp1, Fn1,
Col4a1, Icam1), were validated by qRT-PCR. In vitro experiments were used
to investigate the effect of pharmacological inhibition of Set7 in specific renal
cell populations. Exposure of cultured human podocytes and primary
mesangial cells to high glucose and/or TGFβ1 increased the expression of
pro-inflammatory (CCL2/MCP1, RELA) and pro-fibrotic genes (ACTA2/
SMA, VEGF, COL4A1, CTGF), this was significantly attenuated in the pres-
ence of (R)-PFI-2, a potent and selective inhibitor of Set7.
Conclusion: Collectively, our results suggest that Set7 may represent a target
for developing therapies aimed at reducing the burden of diabetic nephropathy.
Supported by: JDRF/NHMRC grant no. 1078609, NHMRC grant no.
1027345
Disclosure: H. Rodriguez: None.
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The effect of transforming growth factor beta1 on cell-cell coupling and
cell-to-cell communication in tubular epithelial cells of the diabetic kidney
P.E. Squires1, G.W. Price1, M.J. Wall2, T.J. Kaufman2, C.E. Hills1;
1School of Life Sciences, University of Lincoln, Lincoln, 2School of Life
Sciences, University of Warwick, Coventry, UK.

Background and aims: Efficient tubular function within the proximal neph-
ron relies on inter-cellular communication between epithelial cells via
connexin-mediated gap-junctions. In early diabetic nephropathy, a loss of ep-
ithelial (E)-cadherin mediated cell-adhesion instigates a series of events that
culminate in disrupted cell-cell coupling, cell-to-cell communication and dis-
sociation of the epithelia. In the current study, we utilizedmodel epithelial cells
from human renal proximal tubules, to demonstrate a role for the glucose
associated beta1 isoform of the pro-fibrotic cytokine transforming growth
factor (TGFβ1) on connexin expression, gap-junction intercellular communi-
cation and hemi-channel activity.
Materials and methods: Connexin-26 (Cx26) and connexin-43 (Cx43) ex-
pression were assessed by immunoblot analysis in human kidney (HK2) tu-
bular epithelial cells treated with low glucose (5mmol/L) +/- TGFβ1
(10ng/mL) for 48hr or 7days. Whole cell paired-patch electrophysiology
assessed junctional conductance between TGFβ1 treated HK2 cells, whilst
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carboxyfluorescein (200μM) uptake determined hemi-channel opening at
48hr and 7day, with ATP bio-sensing measuring real-time nucleotide release.
Results: Immunoblot suggests a biphasic change in connexin expression
following acute (48hr) and chronic (7day) exposure with TGFβ1
(10ng/mL). At 48hr, Cx26 was down regulated to 58.3±5.7% and Cx43
to 48.1±3.8% of control. Conversely, 7day exposure to the pro-fibrotic
cytokine, increased Cx26 and Cx43 expression to 203.9±7.5% and 151.1
±7.1% respectively (n = 4; P<0.001). Despite time-dependent differences
in connexin expression, gap junctional intercellular communication (GJIC)
decreased from 4.5±1.3nS (n=5) between control cells to 1.15±0.9nS
(P<0.05, n=5) and 0.42±0.2nS (P<0.05, n=5) in cells treated with
TGFβ1 at either 48hr or 7day. Removing extracellular calcium opens
connexin-mediated hemi-channels and allows uptake of the membrane-
impermeant dye carboxyfluorescein. Dye uptake in to TGFβ1-treated cells
increased to 346±33% compared of control at 48hr and 430±18% at day
7. These effects were negated by pre-incubation with the hemi-channel
blocker carbenoxolone (200μM, 30mins; 110±5.4% of control at 48hr and
64±2.6% at 7day; P<0.001, n=3). ATP bio-sensing confirmed that the
TGFβ1 increased ATP hemi-channel release (1.99±0.47μM compared to
0.29± 0.06μM, P<0.01, n=3).
Conclusion: The current study suggests that despite biphasic changes in
connexin expression following acute (48hr) and chronic (7day) exposure to
the glucose-dependant pro-fibrotic cytokine TGFβ1, hemi-channel mediated
ATP release increases at the expense of GJIC as cells attempt to maintain cell-
to-cell communication. Linked to fibrosis in the diabetic kidney, a switch
favouring local increases in purinergic signalling, may actually exacerbate
disease progression in diabetic nephropathy.
Supported by: Diabetes UK (16/0005427) and EFSD/Janssen
Disclosure: P.E. Squires: None.
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A role for connexin mediated cell communication in fibrosis of tubular
epithelial cells in the diabetic kidney
C.E. Hills1, G.W. Price1, M.J. Wall2, S.W. Yiu3, S. Tang3, P.E. Squires1;
1School of Life Sciences, University of Lincoln, Lincoln, 2School of Life
Sciences, University of Warwick, Warwick, UK, 3Department of Medicine,
University of Hong Kong, Hong Kong, China.

Background and aims: In diabetic nephropathy, pivotal to early tubular in-
jury is loss of expression of cell adhesion protein; epithelial (E)-cadherin. Co-
localized with E-cadherin at sites of cell-cell contact, connexins (Cx)
oligomerise into hexameric hemi-channels that can form gap-junctions.
Intercellular adhesion is a pre-requisite for gap junction formation and in the
absence of neighbouring cells, uncoupledCx-hemi-channels permit local para-
crine release of adenosine triphosphate (ATP). Recent studies link elevated
ATP levels to increased tissue fibrosis in disease and altered Cx expression
&/or function is linked to the development and progression of secondary
complications of diabetes. The current study examines if glucose-evoked
changes in Cx-mediated ATP release drive extracellular matrix (ECM) remod-
elling and increased fibrosis.
Materials and methods: Biopsy material was isolated from patients with
diabetic nephropathy and stained for Cx-26 and Cx-43. Changes in expression
of key candidate proteins were examined by immunoblotting in model epithe-
lial cells from human renal proximal tubules (HK2) cultured in either low
glucose (5mmol/L) +/- TGF-β1 (10ng/mL) or high glucose (25mmol/L) for
7days. Lastly to assess the effects of ATP, cells were cultured in non-
hydrolysable ATPγS (1-100μM) for 48hrs. ELISA and cytokine arrays mea-
sured protein secretion (TGF-β1, Interleukin-6 (IL-6) and Beta Nerve Growth
Factor (β-NGF)). Lastly, Carboxyfluorescein uptake assays determined
hemichannel activity in control vs TGF-β1 treated (10ng/mL) HK2 cells.
Results: Cx-26 expression was significantly up regulated in biopsy material
from patients with diabetic nephropathy, compared to normal control (102700
±6226 versus 21030±4727; n=10, P<0.01). Similarly, Cx-43 expression in-
creased to 116300±5908 as compared to control 21460±10920 (n=10,
P<0.01). In response to high glucose (25mmol/L) treatment for 7days, HK2
cells increased TGFβ1 secretion to 994.4±43.6pg/ml compared to 5mmol/L
glucose (334±14.9pg/ml; n=3; P< 0.01). Immunoblot analysis confirmed that
TGFβ1 (10ng/mL) up-regulates expression of Cx-26 and Cx-43 to 203.9

±7.5% and 151.1±7.1% respectively compared to control (n = 4; P<0.001).
Dye uptake in TGFβ1-treated cells increased to 430±18% at day 7.
Immunoblotting confirmed that ATPγs up-regulated Collagen I to 177±12%,
182±21%, and 187±21% (n=3 P<0.01) and Collagen IV to 233±26%, 344
±18.5%, and 390±10% compared to control (n=3 P<0.001) at 1, 10 and 100
μM. In addition, ATPγs significantly increased expression of Fibronectin to
274±47%, 350±23%, and 433±81% of control (n=3 P<0.01) at 1, 10 and 100
μM. Array analysis of supernatant from ATPγs treated cells confirmed a
significant increase in secretion of both IL-6 and β-NGF to 261±24 and 194
±44 respectively compared to control (n=3 P<0.01).
Conclusion: Expression of Cx-26 and Cx-43 increased in biopsy material
isolated from patients with diabetic nephropathy, changes corroborated in
HK2 cells treated chronically with TGF-β1. This increased expression was
linked to increased hemi-channel mediated ATP release. ATP increased whole
cell expression and secretion of key of ECM components and pro-fibrotic
markers, suggesting that increased hemichannel-mediated ATP release may
exacerbate fibrosis in the diabetic kidney.
Supported by: Diabetes UK (16/0005427) and EFSD/Janssen
Disclosure: C.E. Hills: None.
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Exposure to high glucose levels or starvation induces cellular tolerance
towards harmful levels of the reactive dicarbonyl methylglyoxal in
murine kidney cells
J. Zemva1,2, C. Fink1,2, T. Fleming1, J. Tyedmers1,2, P.P. Nawroth1,3;
1Internal Medicine I, University Clinics Heidelberg, 2Center for Molecular
Biology of Heidelberg University (ZMBH), Heidelberg, 3German Center for
Diabetes Research, Neuherberg, Germany.

Background and aims: Toxic metabolites, such as reactive carbonyl species
(RCS) and reactive oxygen species (ROS), are inevitably produced during
energy production and contribute to ageing and degenerative diseases.
Whilst ultimately detrimental to a cell, these metabolites can also have the
potential to be beneficial. Methylglyoxal (MG) is formed at an early stage in
energy metabolism as compared to ROS, which are mainly produced from the
respiratory chain at the end of energy production. MG accumulates with in-
creasing glycolytic flux, which can be sensed by a cell, as a first indicator for
rising metabolic stress. In yeast cells, we have previously shown that high
glucose or low MG concentrations can initiate a complex defense response
that protects against toxic levels of reactive metabolites. In this study we focus
on whether a similar mechanism exists in mammalian cells and if it can also be
activated by short-term starvation, a treatment shown to be effective in type 2
diabetes.
Materials and methods: Murine mesangial and tubular epithelial cells were
studied, cultured in low glucose (5mmol/l) conditions. Cell viability in re-
sponse to MG, following either glucose starvation (1.5mmol/l) or pre-
stimulation with high glucose (HG, 35mmol/l) was assessed by MTT assay.
MG-induced protein aggregation was quantified by flow cytometry and fluo-
rescence microscopy. Quantitative PCR and Western Blotting were used to
analyze induction and expression of mediators and effectors of either the HG
pre-treatment or starvation.
Results: Treatment with HG or starvation over 12 hours increased
tolerance against MG in both cell lines. Furthermore, cellular MG-
H1 concentrations that can ultimately lead to MG-induced protein-
aggregation, were decreased in cells that were either starved or pre-
treated with HG. This increased tolerance was associated by an up-
regulation of the antioxidant stress response (Nrf2 & SOD2), as well
as of the protein quality control system (Hsp70).
Conclusion: Short-term elevation of glucose levels as well as starvation in-
duces cellular defense mechanisms that enable cells to handle reactive metab-
olites released during increased metabolic stress. Further studies are needed to
identify the underlying signaling mechanisms. As RCS and ROS are involved
in the development of diabetic late complications, this might lead to new
therapeutic options for diabetic nephropathy.
Supported by: CRC 1118
Disclosure: J. Zemva: None.
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Prediction of progression to microalbuminuria based on baseline
metabolomic profile in patients with type 1 diabetes
J. Haukka1, C. Forsblom11, N. Sandholm1, J. Cobb2, P.-H. Groop1, E.
Ferrannini3;
1Folkhälsan Research Center, Helsinki, Finland, 2Metabolon, Durham, USA,
3Department of Internal Medicine, University of Pisa, Pisa, Italy.

Background and aims: Biomarkers are important measures in explaining
onset and progression of complex diseases. In previous studies, metabolomic
profile panels have been shown to predict progression of diseases better than
single biomarkers. In order to detect the onset and progression of diabetic
nephropathy (DN), albumin excretion rate (AER) and estimated glomerular
filtration rate (eGFR) are the most widely used measures. Here we performed
an untargeted metabolomic study to assess baseline differences between pa-
tients with type 1 diabetes (T1D) who either progressed to microalbuminuria
or who remained normoalbuminuric during the follow-up.
Materials and methods: Altogether 200 subjects were recruited from the
Finnish Diabetic Nephropathy Study (FinnDiane) cohort. All patients had
T1D and normal AER at baseline. Of these patients 102 progressed to
microalbuminuria during follow-up, whereas 98 remained normoalbuminuric.
The prospective metabolomic study was performed using the Metabolon plat-
form. The metabolite concentrations were expressed as relative intensities and
scaled to the median of 1. Machine learning based random forest (RF) analysis
was performed with normalized metabolite concentrations. Odds ratios (OR)
are presented as per standard deviation of the index.
Results:Metabolomic screening identified 1,242 peaks, of which 770 metab-
olites had known chemical composition. Progressors developed
microalbuminuria during a median of 3.2 years. Baseline HbA1c (OR 2.46
[1.65-3.82]), AER (2.29 [1.51-3.65]) and age of diabetes onset (2.03 [1.40-
3.02]) were higher in progressors than in non-progressors. ROCAUC for these
clinical variables was 0.797. Of 30 metabolites selected by RF, 17 were named
ones. An index score formed from these named metabolites resulted in
ROCAUC of 0.841, and an OR of 6.85 [4.06-12.60]. Whenwe formed an index
by selecting only 5 of the top 30 metabolites from the biochemical groups of
polyols (erythritol), amino acid- and oligopeptide intermediates (γ-
glutamylglutamate, cis-Cyclo[L-ala-L-Pro] and 3-phenylpropionate), and cor-
tisone together with C-glycosyltryptophan (previously associated with DN but
not within in our top 30 metabolites), the ROCAUC for the progression index
was 0.821 and the OR 4.57 [2.93-7.64].
Conclusion: The progression index based on the chosen panel of metabolites
was able to predict the progression to microalbuminuria significantly better
than age of diabetes onset, baseline HbA1c or AER.
Disclosure: J. Haukka: None.
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PlasmaWISP1 is amarker of systemic and adipose tissue inflammation in
subjects with type 2 diabetes
I. Barchetta, F.A. Cimini, D. Capoccia, R. De Gioannis, A. Porzia, F. Mainiero,
M. DiMartino, L. Bertoccini, F. Leonetti, M.G. Baroni, A. Lenzi, M.G. Cavallo;
Sapienza University of Rome, Rome, Italy.

Background and aims: WISP1 is a novel adipokine participating in
adipose tissue (AT) dysfunction; so far, no data on WISP1 in diabetes
are available. Aim of this study was to evaluate plasma WISP1 in
subjects with type 2 diabetes for detecting its correlates linked to
AT inflammation.
Materials and methods: For this cross-sectional study, 97 consecutive
dysmetabolic subjects were recruited in our Diabetes outpatient
clinics; among them, 71 had type 2 diabetes, with (n=35) or without
(n=36) obesity, and 26 were obese non-diabetic subjects. Twenty-one
normal weight non-diabetic individuals were enrolled as a control
group. Study participants underwent clinical workup and blood sam-
pling for metabolic/inflammatory characterization. Moreover, magnetic
resonance imaging (MRI) data on subcutaneous (SAT) and visceral
(VAT) AT area, hepatic fat content and VAT homogeneity were avail-
able for the majority of diabetic patients.
Results: Results: PlasmaWISP1 significantly increased throughout classes of
obesity and correlated with greater VAT area, IL-8, IL-6, TNFa and lower
adiponectin levels, without differing between diabetic and non-diabetic sub-
jects. Higher IL-8 was the main determinant of increased WISP1 (r2= 0.58,
p<0.001). MRI sequences highly suggestive of VAT inflammation were de-
tected in 13.4% diabetic subjects and associated with higher WISP1, IL-8 and
CRP independent of obesity. High WISP1 predicted VAT inhomogeneity with
AUROC= 0.87 (p<0.001).
Conclusion:WISP1 levels are increased in obese subjects and directly related
to adiposity, independently from glycemic status or insulin resistance; more-
over, they tightly associate with increased plasma IL-8 and signal abnormali-
ties of VAT. The overall data add new insights to the mechanisms underlying
metabolic alterations and may open a novel scenario for innovative therapeutic
approaches for diabetes prevention and care.
Supported by: SID, Sapienza University
Disclosure: I. Barchetta: None.
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Senescent CD8+ T cells contribute to development of diabetes via
enhancing hepatic inflammation and glucose production
H.-S. Yi, B. Ku;
Internal Medicine, Chungnam National University Hospital, Daejeon,
Republic of Korea.

Background and aims: Chronic inflammation has an essential role in the patho-
genesis of insulin resistance and diabetes. The aging of the immune system con-
tributes to the development of chronic inflammation and has an important effect on
metabolic disease. However, the role of immunosenescence of T cells in patients
with prediabetes is not fully understood.
Materials and methods: The participants who visited the hospital for routine
health check-upwere divided into the following two groups: normal controls and
prediabetes. Microarray was conducted to evaluate gene expression profiling in
peripheral blood mononuclear cells (PBMCs) from normal controls and drug-
naïve patients with diabetes. We have also analyzed the functional characteristics
of senescent T cells by fluorescence-activated cell sorting (FACS) in patients
with prediabetes and normoglycemia. Furthermore, we co-cultured senescent T
cells with hepatocytes or islets to investigate the effect of senescent T cells on
hepatic gluconeogenesis and glucose-stimulated insulin secretion, respectively.
Finally, we transferred splenic CD8+CD28null T cells (1x106) into the mice via
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tail vein 3 times per week for 1 week for studying the role of senescent Tcells on
hepatic inflammation.
Results:Gene expression profiling of the PBMCs revealed elevated levels
of the molecules such as CD44, CD69, CD83 and CTLA-4, which link
to T cell activation. Gene annotation enrichment analysis based on
DAVID algorithm showed that most of the upregulated genes in diabetes
might be functionally responsible for T cell activation, phagocytosis, and
inflammatory response. Patients with prediabetes also exhibit increased
expression of pro-inflammatory cytokines in PBMCs. FACS analysis
showed that there are more immunosenescent CD8+ T cells in patients
with prediabetes compared to subjects with normoglycemia. Pro-
inflammatory cytokines and cytotoxic molecules are highly expressed in
senescent CD8+ T cells from patients with prediabetes. In ex vivo co-
culture model system, the expression of G6pase and Pepck in hepatocytes
was significantly increased by co-culturing with senescent CD8+ T cells.
Moreover, glucose-stimulated insulin secretion was reduced in co-cultured
islets compared to controls. The mice injected with CD8+CD28null T cells
showed significantly enhanced composition of infiltrating monocytes
(Ly6ChighCD11b+F4/80int) in the liver, but the population of hepatic res-
ident macrophages (CD11b+F4/80high) was reduced. Populations of
CD4+CD44+CD62L- and CD8+CD44+CD62L- (memory/effetor) T cells
were not changed in the liver between the mice injected with
CD8+CD28null T cells and vehicles. However, CD8+CD44-CD62L+

(naive) T cells were markedly decreased in the liver from the mice
injected with CD8+CD28null T cells.
Conclusion: Senescent CD8+ T cells are more frequently observed in patients
with prediabetes compared to normal subjects. Senescent CD8+ Tcells are also
important for the development of hepatic inflammation and gluconeogenesis
in mice.
Supported by: NRF-2015R1C1A1A01052432
Disclosure: H. Yi: None.
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Diabetes, obesity and inflammation: persistence of elevated Il-1b after
bariatric surgery
D. Guarino1, L. Antonioli2, M. Fornai2, C. Pellegrini2, C. Blandizzi2, M.
Anselmino3, S. Taddei4, E. Ferrannini5, M. Nannipieri2;
1Dpt Clinical and Experimental Medicine, University of Pisa and CNR
Institute of Clinical Physiology, 2Dpt Clinical and Experimental Medicine,
University of Pisa, 3Surgery, Azienda Ospedaliera Universitaria Pisana,
4Clinical and Experimental Medicine, University of Pisa, 5CNR Institute of
Clinical Physiology, Pisa, Italy.

Background and aims: A growing body of evidence suggests that
interleukin-1β (IL-1β) is involved in obesity-associated inflammation and
the pathogenesis of type 2 diabetes mellitus (T2DM). The aim of the present
study was to correlate serum IL-1β levels with weight loss as well as changes
in glucose metabolism and insulin resistance after bariatric surgery.
Materials and methods: Thirty-seven morbidly obese subjects with T2D (O-
T2D) and 33 morbidly obese subjects without T2D (O), who had undergone
Roux-en-Y gastric bypass (RYGB), received an oral glucose tolerance test
(OGTT) before and 1 year after surgery. Eleven healthy individuals (C), age-
matched to the Mo group, served as control group. Insulin sensitivity was
assessed by oral glucose insulin sensitivity (OGIS) method. Fasting plasma
IL-1β levels were measured at the time of OGTTs.
Results:At baseline, BMI was similar in O and O-T2D (46.5±5.6 vs 43.2±6.3
kg/m2) groups, while being in the normal range in the C group (22.2±4.0 kg/
m2). Fasting plasma glucose and HbA1cwere higher in O-T2D, as compared to
O and C (p<0.05 for both variables). Insulin sensitivity was progressively
lower from C to O to O-T2D (p<0.0001). Fasting plasma IL-1β levels were
significantly lower in C as compared to O and O-T2DM (2.4±0.6 vs 4.7±2.8 vs
4.9±1.9 pg/ml, p<0.004), and were positively related to BMI (r=0.34, p=0.03),
mean glucose during OGTT (r=0.34, p<0.02), and HbA1c (r=0.69, p=0.0001)
and inversely related to insulin sensitivity (r=0.37, p<0.02). After surgery,
BMI decreased to similar levels (32.5±5.9 and 31.1±5.6 kg/m2, p<0.0001),
and insulin sensitivity improved to a similar extent (p<0.0001), in O and O-
T2D. In contrast, plasma IL-1β levels did not change after surgery (4.6±3.5
and 5.2±2.2 pg/ml, in O and O-T2D, respectively) and were not different from

pre-surgery values. Based on fasting glycaemia and HbA1c, at 1 year post-
surgery T2D resolved in 20 of 37 patients. Plasma IL-1β concentrations did
not differentiate regressors from non-regressors.
Conclusion: Plasma IL-1β concentrations are higher in very obese subjects
regardless of the presence of diabetes, and are inversely related to insulin
sensitivity. However, following surgery-induced major weight loss and im-
proved insulin sensitivity, plasma IL-1β levels do not change, suggesting the
persistence of a systemic inflammatory condition.
Supported by: EMIF grant (IMI JU GA 115372-2)
Disclosure: D. Guarino: None.
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Adipocyte specific deletion of integrin-linked kinase regulates lipid and
glucose homeostasis in high fat diet-fed C57BL/6 mice
A. Bugler-Lamb, C. Hennayake, A. Gammack, C. Sneddon, L. Kang;
University of Dundee, Dundee, UK.

Background and aims: ILK (integrin-linked kinase) as an adaptor pro-
tein, is a key component of the IPP (ILK-Parvin-PINCH) complex
which associates with the β-subunit of integrin, linking the extracel-
lular matrix (ECM) with intracellular signalling. Deletion of ILK in
muscle or liver, respectively decreases insulin resistance in high fat
diet (HFD)-fed mice. HFD-induced insulin resistance and obesity is
tightly associated with adipose tissue (AT) remodelling and inflamma-
tion. We hypothesize that adipocyte-specific deletion of ILK dimin-
ishes insulin resistance in HFD-fed mice via regulating lipid and glu-
cose homeostasis and inflammation.
Materials and methods: ILK was knocked out (KO) in AT using Cre trans-
genic mice under an adiponectin promoter. Both wildtype (WT) and KO mice
were fed with 60% HFD for 16 weeks.
Results: Body weight, water and food intake, energy expenditure, re-
spiratory exchange ratio and physical activity did not differ between
WT and KO mice. The KO mice had decreased percent fat mass (21.6
±1.6% vs. 27.3±1.4%; p=0.01) and increased percent lean mass (73.4
±1.7% vs. 67.8±1.6%; p=0.02) than WT mice. Glucose tolerance was
improved in the KO mice (2412±142 Area under the curve (AUC))
than WT mice (2921±70 AUC; p=0.003). In AT, the KO mice
displayed a trend of decrease in expression of both anti- and pro-
inflammatory genes including Arg-1, TNFα, IL-1β, IL-6, and collagen
24α with a significant decrease in IL-10 (p=0.02), whilst a trend of
increase in adipogenic genes including PPARγ and CEBPα with a
significant increase in fatty acid synthase (p=0.006) than WT mice.
Conclusion: In summary, we show that AT-specific ILK deletion in HFD-fed
mice increases lean mass, decreases fat mass and improves glucose tolerance
possibly via regulating inflammation-associated and adipogenic genes. These
results further suggest a pivotal role of the ECM-integrin-ILK pathway in AT
in adipogenesis and inflammation, which could contribute to obesity-
associated insulin resistance and may represent as a therapeutic target.
Supported by: Diabetes UK
Disclosure: A. Bugler-Lamb: Grants; Diabetes UK.
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The TNF family member 4-1BBL is a key player in the pathogenesis of B
cells driving obesity-induced insulin resistance by inducing cytotoxic
CD8+T cells in the peritoneal cavity
S. Santa Cruz Calvo, M. Bodogai, A. Biragyn, J.M. Egan;
National Institute of Health, Baltimore, MD, USA.

Background and aims: The prevalence of obesity is increasing the risk
of chronic inflammation, type 2 diabetes and fatty liver disease. In these
conditions, resident B lymphocytes (B cells) in insulin-sensitive organs,
such as adipose tissue (AT) and liver, are altered due to excess of glu-
cose and fatty acids resulting in an accumulation of cytotoxic CD8+T
lymphocytes (CTL) and recruitment of M1 macrophages. This scenario
favors sustained secretion of pro-inflammatory cytokines, specifically
TNFα, which directly promotes insulin resistance (IR). The TNF
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‘superfamily’ member 41BBL (alias TNFSF9) found in immune cells,
liver and AT, plays a key role in sustaining TNFα secretion by
interacting with its receptor, 4-1BB (TNFRSF9) a costimulatory mole-
cule found in activated CTL, besides transducing signals on its own.
Within the peritoneal cavity (PC), B1-a cells (CD19+CD5+) are known
to be the most abundant B cells. In a tumor environment, B-1a cells
expressing 4-1BBL (4BL cells) highly accumulate in the PC of old mice
as inducers of CTL. Since IR is a key feature associated with obesity-
induced low-grade inflammation, we hypothesize that 4BL cells play a
key role in triggering the recruitment and activation of CTL. In this
study, we aimed to investigate the role of PC infiltrating 4BL cells, as
a source of TNFα, in driving IR and regulating glucose homeostasis in
obese mice
Materials andmethods: Eight week-oldC57BL/6WTand Tnfsf9-/-mice on a
C57BL/6 background (4-1BBL KO) were placed on HFD for 24 weeks and
compare to age-matched WT mice on SD. PC B cells (8x106) from different
donors were adoptively transferred (i.p.) into recipient mice lacking mature B
cells, JHT (BKO), fed a HFD for 12 weeks. After 7 days, intraperitoneal
glucose tolerance test and PC lymphocytes immune profiling were analyzed
in recipient mice
Results: 4-1BBL KO-HFD mice showed improved insulin sensitivity
(p*<0.001), with a 1.5-fold reduction in liver size, when compared to their
WT counterparts. Immune profiling of PC infiltrating immune cells indicated
a 3-fold increase in 4BL cells secreting TNFα in WT-HFD when compare to
WT-SD mice. Moreover, the number of B-1a cells secreting TNFα in obese
4-1BBL KO mice were reduced to half when compare to WT-SD and WT-
HFD mice. Also, the number of CTL secreting TNFα were increased 2.3-
fold in WT-HFD mice when compare to WT-SD mice, but only a 1.6-fold
increase was observed in 4-1BBL KO-HFD mice. Likewise, CTL secreting
IFNγ were augmented 2-fold in HFD, but only 1.6-fold in 4-1BBL KO
mice. HFD caused a 10-fold increase in the PC infiltrating B cells
(CD19+) in both strains, when compared to SD. Interestingly, the concen-
tration of the pro-inflammatory adipokine leptin, which upregulates B cell
cytokine production and T cell responsiveness, increased more than 2-folds
in the PC of WT-HFD mice when compared to SD, while only a 1.6-fold
increase was observed in 4-1BBL KO-HFD mice. Recipient mice adoptively
transferred with WT-HFD B cells had worse glucose tolerance and a 2-fold
increase in the number of infiltrating CTL secreting TNFα, when compared
to mice receiving WT-SD B cells or saline. In contrast, mice receiving B
cells from 4-1BBL KO-HFD, had similar glucose tolerance as saline-
injected mice
Conclusion: These findings point to the blockade of 4-1BBL as a promising
therapeutic treatment against the deleterious effects of obesity, bringing new
insights in the pathogenesis of PC 4BL cells driving IR
Supported by: Intramural Research Program of National Institute of Health
Disclosure: S. Santa Cruz Calvo: None.
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Invalidation of the small GTPase Rab4b in T cells leads to adipose tissue
inflammation and dysfunction, and insulin resistance
M. Cormont1, J. Gilleron1, G. Bouget1, S. Ivanov2, L. Yvan-Charvet2, N.
Venteclef3, J.-F. Tanti1;
1Centre Méditerranéen de Médecine Moléculaire, Team 7, 2Centre
Méditerranéen de Médecine Moléculaire, Team 13, Nice, 3Cordeliers
Research Center, Paris, France.

Background and aims: Changes in adipose immune cells in obesity is in-
volved in the inflammation of adipose tissue (AT) and in its impaired expand-
ability leading to the development of insulin resistance (IR) and metabolic
disease. However, the underlying mechanisms involved in this change remain
not completely understood. A fine-tune control of intracellular trafficking is
crucial for the function and fate of the immune cells. The Rab GTPases govern
intracellular trafficking and we previously found that the expression of Rab4b,
a key protein of the early/recycling endosomes, was decreased in the AT of
obese mice and humans. We recently found a down-regulation of Rab4b in the
adipose T lymphocytes, both in obese mice and humans. We thus aimed at
determining the consequences of the down-modulation of Rab4b in T cells on
AT function and glucose and lipid homeostasis.

Materials and methods: We generated mice with a specific invalidation of
Rab4b in T cells (Rab4bTcell KO) by crossing Rab4bflox/fox mice with Lck-Cre
mice. We analysed the metabolic phenotype of these mice fed a normal chow
diet (NCD) or a high-fat diet (HFD) and characterized the cellular events
underlying the phenotypic changes.
Results: On NCD, 35-week-old Rab4bTcell KO mice have the same body
and AT weight but exhibited a defect in AT expandability with hyper-
trophic adipocytes and an increase in pro-inflammatory macrophages
compared to wild-type mice. Consequently, Rab4bTcell KO mice exhibit
ectopic lipid deposition in liver and muscles and are glucose intolerant
and IR at this age. Those mice when fed a HFD, became as obese as
wild-type but exhibited an exacerbation of IR. Young 10-week-old
Rab4bTcell KO mice have no metabolic disturbance but their AT contains
more adipose mesenchymal stem cells and the secretome produced by
this AT inhibits adipocyte differentiation. This secretome contains in-
flammatory cytokines, especially IL-17 and IL-6. Moreover, the lack
of Rab4b in T cells induced a decrease in Treg and an increase in
Th17 in the AT of 10-week-old Rab4bTcell KO mice. This early inflam-
mation of AT can explain the perturbation of AT expandability and the
development of IR observed in 35-week-old Rab4bTcell KO mice. The
change in the balance between Treg and Th17 found in AT of 10-
week-old Rab4bTcell KO mice is a cell autonomous effect driven by the
lack of Rab4b in T cells because ex vivo differentiation of Th0 from
Rab4bTcell KO mice is skewed towards Th17 whereas Treg differentiation
is impaired.
Conclusion: This study uncovers a control of T cell fate by Rab4b and
reveals that the loss of Rab4b expression in T cell during obesity con-
tributes to the insulin resistance by promoting disturbance in adipose T
cell homeostasis leading to inflammation and impaired expandability of
AT.
Supported by: SFD
Disclosure:M. Cormont: None.
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IGFBP-3 is a marker of impaired adipose tissue function and a novel
causal mediator of type 2 diabetes risk: a report from the ORIGIN study
M. Pigeyre1, J. Sjaarda1, S. Mao1, S. Hess2, S. Yusuf1, H. Gerstein1, G. Paré1;
1Population Health Research Institute, McMaster University, Hamilton,
Canada, 2R&D Division Diabetes, Sanofi Aventis Deutschland GmbH,
Frankfurt, Germany.

Background and aims: Obesity is a strong risk factor for type 2 dia-
betes (T2D), yet only 15% of obese individuals develop diabetes.
There is currently no satisfactory explanation for this paradox and
the mediators linking adiposity to T2D are incompletely understood.
We hypothesized that genetically determined body mass index (BMI)
can distinguish metabolically deleterious from neutral and beneficial
BMI, and can help identify blood biomarkers mediating adiposity’s
metabolic effects.
Materials and methods: We partitioned 1.9 million genetic variants
associated with BMI in the GIANT consortium into three categories
according to genetic covariance with diabetes (DIAGRAM consor-
tium): BMI-increasing variants linked to low T2D prevalence
(20,255 SNPS) were assigned to the “beneficial” BMI genetic risk
score (GRS); those linked to high T2D prevalence to the “deleterious”
GRS (190,372 SNPs); with the remaining ones allocated to the “neu-
tral” GRS (1,691,424 SNPs). We then assessed the association of each
GRS with BMI itself, T2D and 237 cardiometabolic biomarkers in
4,147 participants from the ORIGIN trial with genetic material.
Results: All 3 GRSs were positively associated with BMI. However, the
beneficial GRS was inversely associated with T2D prevalence (OR=0.50
[0.29-0.85] per 1 kg/m2 increase, p=0.011) and the deleterious GRS was pos-
itively associated with T2D prevalence (OR=1.26 [1.07-1.50] per 1 kg/m2

increase, p=0.006). No relationship was observed between the neutral GRS
and prevalent T2D. Of the 237 biomarkers tested, only the adipokine Insulin-
like Growth Factor-Binding Protein 3 (IGFBP-3) discriminated between ge-
netically beneficial and deleterious BMI: IGFBP-3 levels were inversely asso-
ciated with both the beneficial GRS (β= -0.27±0.07 SD per kg/m2, p=0.0001)
and the measured BMI (β= -0.01±0.002 SD per kg/m2, p=4.9x10-07).
Moreover, after adjustment for clinical covariates, higher IGFBP-3 levels pre-
dicted a higher prevalence of T2D (OR=1.11 [1.03-1.20] per SD IGFBP-3
level, p=0.005); and a higher incidence of major adverse cardiovascular events
(MACE) (HR=1.11 [1.05-1.18] per SD IGFBP-3 level, p=0.0005). Finally,
when applying a Mendelian randomization approach to the DIAGRAM con-
sortium, genetic determinants of higher IGFBP-3 levels were also linked to a
higher prevalence of T2D (OR=1.26 [1.11-1.43] per SD IGFBP-3 level,
p=0.0004).
Conclusion: Our data suggest that high IGFPB-3 concentrations reflect low
“beneficial” BMI and may be a causal mediator of T2D. These results are
consistent with IGFBP3 transgenic mice, which exhibit fasting hyperglycemia
and impaired glucose tolerance. Together, these data position IGFPB-3 as a
marker of impaired adipose tissue function, as well as a potential therapeutic
target.
Clinical Trial Registration Number: NCT00069784
Supported by: Sanofi
Disclosure:M. Pigeyre: None.
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Blood metabolites associate with glycaemic control in type 2 diabetes
independent of glucose lowering medication
L.M. 't Hart1,2, N. Vogelzangs3, M.M. van Greevenbroek4, C.J. van der
Kallen4, R.C. Slieker5,2, D.O. Mook-Kanamori6, K. Willems van Dijk7, J.M.
Dekker2, G. Nijpels8;
1Molecular Cell Biology & Molecular Epidemiology, Leiden University
Medical Center, Leiden, 2Epidemiology and Biostatistics, VU University
Medical Center, Amsterdam, 3Epidemiology; MaCSBio; CARIM,
Maastricht University, Maastricht, 4Internal Medicine, Cardiovascular

Research Institute Maastricht (CARIM), Maastricht University Medical
Center, Maastricht, 5Molecular Cell Biology, Leiden University Medical
Center, Leiden, 6Clinical Epidemiology & Endocrinology and Metabolic
Diseases, Leiden University Medical Center, Leiden, 7Einthoven Laboratory
for Experimental Vascular Medicine & Human Genetics & Endocrinology,
Leiden University Medical Center, Leiden, 8General Practice and Elderly
Care, VU University Medical Center, Amsterdam, Netherlands.

Background and aims: To facilitate personalized therapeutics in type 2 dia-
betes patients, there is a growing interest to discover factors associated with
poor treatment response. In a search of better markers we have used a targeted
metabolomics approach to study the association of metabolites in blood with
treatment and treatment response.
Materials and methods: Blood metabolites (n=164) were measured using a
targeted approach (Nightingale Health, FI) in independent samples from four
type 2 diabetes patient cohorts from the Netherlands (Hoorn DCS cohort,
CODAM, NEO and Maastricht study, n=2653). We applied linear and logistic
regression analysis with adjustment for age, sex, BMI, lipid lowering medica-
tion, glucose lowering medication (if applicable) and diabetes duration as
covariates. We first analysed the effect of different drugs on metabolite levels.
Next we examined associations of metabolite levels with HbA1c levels and
with the ability to reach the clinical target of an HbA1c below 53mmol/mol. In
addition we used stratified analyses to examine the effect of different glucose
lowering drugs on the association of metabolite levels and HbA1c. A
Bonferroni adjusted threshold p-value was used to account for multiple hy-
pothesis testing after meta-analysing the results of the four independent studies
in a fixed effects model (164 tests, P<3.1x10-4).
Results: Our results show that a substantial number of metabolites
were affected differently by the various types of glucose lowering
medication. Especially insulin treatment affected the metabolome
(n=46 altered, all p≤3.1x10-4). In addition a large number of metabo-
lites were associated with HbA1c levels (n=80) or the ability to reach
the treatment target (HbA1c <53 mmol/mol, n=63, all p≤3.1x10-4).
Most significantly associated metabolites were amino acids (Gln,
Leu, Ile) and measures of lipoprotein subclasses (mainly VLDL).
Interestingly the associations of metabolites with HbA1c were hardly
affected by the different types of drugs these patients are treated with.
Conclusion: Blood metabolites are associated with treatment response in type
2 diabetes patients. These associations are independent of glucose lowering
treatment regimen and other covariates.
Supported by: grant of BBMRI-NL (RP4)
Disclosure: L.M. 't Hart: None.
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Metabolic phenotyping of first degree relatives of patients with type 1
diabetes
E.E. Zügner1, G. Treiber2, B. Prietl2, E. Gander1, N. Bordag3, C. Magnes1,
T.R. Pieber1,2;
1HEALTH, Joanneum Research, 2Div. of Endocrinology and Diabetology,
Medical University of Graz, 3CBmed GmbH, Graz, Austria.

Background and aims: Incidence rates of type 1 diabetes (T1D) are rising by
more than 3% / year worldwide. New cases of T1D are rising by even 70% in
children <15 years while the frequency of high risk genotypes is decreasing in
newly diagnosed T1D cases. The risk for children to develop T1D is ~8%
when they have a T1D affected sibling; it increases up to 20% if two first-
degree relatives (FDR) have T1D. Recent studies suggest a profound influence
of “diabetogenic” environmental factors in the pathogenesis of T1D, making
early prediction of T1D development a topic of major interest. Metabolomics
is a new tool to identify patterns of metabolites to detect early changes in
people developing T1D. The advantage of metabolomics is, that metabolites
fall downstream of genetic, proteomic and environmental variation, thus pro-
viding the most integrated phenotype measure. But since T1D is seen as a
primarily immune mediated disease, metabolomics studies of T1D are scarce.
This study aimed to identify metabolite patterns indicative of a high risk of
developing T1D and consequently identify candidate biomarkers for early
prediction of T1D. FDR with a 10-fold higher risk to develop T1D should
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have characteristic metabolite patterns compared to matched groups of healthy
and T1D patients.
Materials and methods: Three subgroups of the Austrian Diabetes
Prevention Program cohort were selected: 19 newly diagnosed T1D
patients (diabetes duration <3 months), 17 healthy FDR and 19 unre-
lated healthy controls (age, gender and BMI matched). The metabolo-
mics plasma sample analysis was performed using HILIC-HRMS
(sample extraction with cold 80% MeOH) for targeted and untargeted
data analysis.
Results: The preliminary targeted analysis yielded 186 known metab-
olites covering all major classes with 156 metabolites showing the
highest possible analytical quality (median technical variability
7.4%). Principal Component Analysis (PCA) of these 156 metabolites
showed a distinct separation of patients with T1D from healthy con-
trols. FDR clustered between T1D and healthy controls (Fig. 1, left).
The PCA loadings plot showed differences in 14 metabolites among
the three groups (p<0.01, Fig. 1, right).

Figure 1: Selected PCA of 156 known metabolites, performed on logarithmic
data (scaled to unit variance, centered). Left: PCA scores plot. The line indi-
cates one direct relationship between a T1D patient and a first-degree relatives.
Right: PCA loadings plot. Filled arrows: p-value <0.01; hollow arrows: p-
value <0.05; up/down-arrows: higher/lower metabolite levels in T1D patients
relative to healthy contro
Conclusion: In this study we were able to show that healthy FDR of patients
with T1D showed distinct metabolic patterns correlating with the higher risk of
developing T1D. We hypothesize that this metabolic pattern may be a bio-
marker for early diagnosis or prediction of T1D.
Disclosure: E.E. Zügner: None.
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Liver and plasma metabolomics on two mouse models with progressive
diabetes development uncovers shared biomarkers for beta cell
dysfunction in pre-diabetes
L. Li1, P. Krznar2, A. Agazzi3, V. Deo4, J. Martin-Levilain1, S. Supale1, N.
Zamboni2, P. Maechler1;
1Department of Cell Physiology and Metabolism, University of Geneva,
Geneva, 2Institute of Molecular Systems Biology, ETH Zurich, Zurich,
3Theoretical Physics Department, University of Geneva, Geneva,
Switzerland, 4Electrical Engineering Department, Stanford University,
Stanford, USA.

Background and aims: Early diagnosis of beta-cell failure remains unsuc-
cessful despite its crucial importance in the diabetes prevention. Identification
of patients with beta-cell dysfunction in the pre-diabetic stage is therefore
essential. In recent years, metabolomics emerged as a powerful tool in provid-
ing read-outs of early perturbations in diseases. We aimed to identify novel
biomarkers for beta-cell dysfunction in the pre-diabetic stage of two distinct
mouse models displaying progressive diabetes development independently of
drug or diet treatments, i.e. db/db mice and beta-cell specific prohibitin-2
knockout mice (beta-Phb2-/-).
Materials and methods: Liver and plasma were collected from 18 male
C57BLKS/J db/db mice aged 4, 6 and 8 weeks, and 18 age-matched hetero-
zygous db/+ controls. Same collection was also done from a total of 21 male
beta-Phb2-/- mice aged 4, 5 and 6 weeks and 24 age-matched control mice.
Total pancreas was fixed for immunohistochemistry quantification of beta-cell

mass and islets were isolated for glucose-stimulated insulin secretion (GSIS).
Metabolite profiling was performed by non-targeted flow injection-time-of-
flight mass spectrometry (MS), complemented by targeted liquid chromatog-
raphy (LC)-MS and gas chromatography (GC)-MS.
Results: At the age of 8 weeks and 6 weeks, respectively, db/db mice
and beta-Phb2-/- mice began to display hyperglycaemia. Before the
appearance of diabetes, both db/db mice and beta-Phb2-/- mice had a
transient expansion of beta-cell mass, along with decreased GSIS from
isolated islets. This was followed by the progressive loss of beta-cells
and development of hyperglycaemia a few weeks later. However, un-
like db/db mice with marked body weight gain during the pre-diabetic
stage, beta-Phb2-/- mice maintained the same body weights as their
age-matched controls. In the liver, cortisol increased in db/db mice
during pre-diabetes, not in beta-Phb2-/- mice. Branched-chain amino
acids (BCAA) increased in the liver of db/db mice, while they slightly
decreased in beta-Phb2-/- mice, showing the association of BCAA with
obesity and insulin resistance rather than with beta-cell dysfunction.
Importantly, a specific group of deoxy sugars decreased in liver and
plasma of the two mouse models at the pre-diabetic stage, showing
strong correlation with the development of early asymptomatic beta-
cell failure before the appearance of hyperglycaemia. These bio-
markers continued the same trend after the loss of functional beta-
cells in both db/db and beta-Phb2-/- mice.
Conclusion: The present study identified metabolite signatures specifically
associated with early beta-cell dysfunction by comparing two diabetes mouse
models. We also uncovered metabolic similarities between liver and plasma,
providing insights into the systemic effects caused by early changes in beta
cells in pre-diabetes.
Supported by: SNF Sinergia, SNF Doc Mobility
Disclosure: L. Li: None.
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Skin autofluorescence predicts 4-years risk of incident type 2 diabetes in a
large scale general population
R.P. van Waateringe1, B.T. Fokkens2, S.N. Slagter1, R. Graaff1, M.M. Van
der Klauw1, J.V. van Vliet-Ostaptchouk1, A.D. Paterson3, H.L. Lutgers4, A.J.
Smit2, B.H.R. Wolffenbuttel1;
1Endocrinology, University Medical Centre Groningen, 2Vascular Medicine,
University Medical Centre Groningen, Groningen, Netherlands, 3Program in
Genetics and Genome Biology, Hospital for Sick Children, Toronto, Canada,
4Internal Medicine, Medical Centre Leeuwarden, Leeuwarden, Netherlands.

Background and aims: The rising prevalence of type 2 diabetes mellitus
(T2DM), accompanied with its cardiovascular complications, is a major prob-
lemworldwide. Screening of high-risk individuals might be beneficial as early
treatment may delay the development into overt disease and its complications.
In the present study, we examined whether the measurement of skin autoflu-
orescence (SAF), a non-invasive biomarker of advanced glycation end prod-
ucts (AGEs) accumulation, is able to predict 4-years risk of T2DM in a large-
scale, general population.
Materials and methods: For this prospective analysis, we included 80,253
participants of the Dutch Lifelines Cohort Study, who underwent baseline
investigations between 2007-2013 and had a SAF measurement available.
Individuals were diagnosed with incident T2DM in 2014-2016 by self-report
or by a fasting blood glucose >6.9 mmol/l or HbA1c ≥6.5% at 4-years of
follow-up. SAF was measured non-invasively at baseline using the AGE
Reader. Subjects were divided into quartiles of SAF (quartile 1=low; quartile
4=high). Odds ratio (OR) for pre-specified risk factors were calculated.
Results: After 4 years of follow-up (range 1-9 years), 995 subjects had devel-
oped T2DM (1.2%). Baseline SAF was 2.19 ± 0.45 arbitrary units (AU) in
T2DM and 1.91 ± 0.43 AU in subjects without diabetes (p<0.01). Univariate
factors predicting incidence of T2DM were SAF, age, gender, BMI, waist
circumference, fasting glucose, HbA1c, current smoking and coffee consump-
tion. After adjusting for these common risk factors, SAF remained associated
with a higher risk of T2DM (OR 1.27 per AU; 95%CI 1.06-1.52, p<0.01), but
not after further adjustment for HbA1c. Individuals with a high SAF level at
baseline had an increased risk of T2DM compared to subjects with a low SAF
level (OR 1.37 per AU; 95%CI 1.03-1.81, p<0.05). For individuals in the third

Diabetologia (2017) 60 (Suppl 1):S1–S608S100



and second SAF quartile, SAF was not associated with incident T2DM
(p=0.27 and p=0.91).
Conclusion: SAF is elevated in subjects with incident T2DM compared to
individuals without diabetes. Individuals with a high SAF level have an in-
creased risk of T2DM after 4 years of follow-up compared to subjects with a
low SAF level, even after adjusting for other conventional risk factors.
Disclosure: R.P. van Waateringe: None.
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Plasma N-glycans and C-reactive protein as biomarkers of HNF1A-
MODY in young adults
O. Gornik1, T. Pavić1, A. Juszczak2,3, E. Pape-Medvidović4, A.J. Bennett2,3,
A.L. Goyn2,3, M.I. McCarthy2,3, G. Lauc1, K.R. Owen2,3;
1University of Zagreb Faculty of Pharmacy and Biochemistry, Zagreb,
Croatia, 2Oxford Centre for Diabetes, Endocrinology and Metabolism,
University of Oxford, 3Oxford NIHR Biomedical Research Centre, Oxford,
UK, 4Merkur University Hospital, Vuk Vrhovac Clinic for Diabetes,
Endocrinology and Metabolic Diseases, Zagreb University School of
Medicine, Zagreb, Croatia.

Background and aims: HNF1A-MODY is frequently misdiagnosed due to
lack of accepted diagnostic protocols and limited availability of genetic testing.
Benefits of making the diagnosis include first-line treatment with
sulphonylureas and screening of relatives. While absence of islet antibodies
and preserved insulin secretion can differentiate MODY from type 1 diabetes,
non-genetic biomarkers are not routinely available to differentiate from type 2
diabetes in adults, and this remains challenging. We previously showed that
defects in key processes regulated by HNF1A result in a distinctive plasma N-
glycan profile and lowered CRP in HNF1A-MODY. We aimed to evaluate
these agents in identifying those at high risk of HNF1A-MODY in an unse-
lected population of young adults with antibody negative, C-peptide positive
diabetes.
Materials and methods: Individuals (n=1032) with diabetes onset below 45
years were recruited in the UK and Croatia. N-glycans were analysed using
Hydrophilic Interaction Liquid Chromatography-UPLC and profiles were di-
vided into 38 glycan groups (GP1-GP38) with glycan structures assigned.
HsCRP was measured by immunoassay. Sanger sequencing of HNF1A was
performed and rare HNF1A variants (MAF&lt1%) underwent a systematic
assessment of their functional effect.
Results: Twenty-five rare HNF1A variants were found in 29 probands.
Fourteen variants were previously reported as disease causing, of which
12 had familial co-segregation of the variant allele with diabetes. Seven
variants were protein truncating and assumed to be functionally damaging,
while 18 were missense. Eight of the missense variants were predicted by
three bioinformatics tools as likely damaging. In vitro functional studies
reported before, or performed in this study, in 14 variants supported
disease causality of the variant allele in 6 cases. Thirteen out of 25
variant alleles were present in the ExAC database with minor allele fre-
quency (MAF) of 0.001-0.1%. After the above assessment, we assigned
13 variant alleles, found in 18 individuals, as HNF1A-MODY-causing.
The glycan groups GP30, GP36 and GP38, all containing fucosylated
glycans, showed good discriminative power between HNF1A-MODY
and those without variants (p&lt5x10-8, C-statistics of 0.86-0.90). Glycan
group GP30 had the best performance, with sensitivity of 89% and spec-
ificity of 76%. Using cut-off of 0.73, GP30 detected 16 out of 18 patients
with damaging HNF1A alleles. Median hsCRP of those with damaging
HNF1A variants was 0.30 mg/L (IQR 0.86) versus 2.20 mg/L (IQR 4.78)
in the remainder (p=2.4x10-5). HsCRP had a C-statistic of 0.82 in classi-
fication performance, and using a cut-off of 0.9 mg/L, showed sensitivity
of 78% and specificity of 73% and identified 14/18 probands with dam-
aging HNF1A variant alleles.
Conclusion: Fucosylated glycans and hsCRP are good discriminative markers
for HNF1A-MODY among young adults with non-type 1 diabetes. Use of
these markers in diagnostic protocols could assist in identifying adults at high
risk of HNF1A-MODY.
Supported by: EFSD/Novo Nordisk; Diabetes UK; Oxford NIHR BRC
Disclosure: O. Gornik: None.
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Kisspeptin: a novel regulator of glucose homeostasis during pregnancy
T.G. Hill, P.M. Jones, J.E. Bowe;
Diabetes Research Group, Diabetes and Nutritional Sciences, King's College
London, London, UK.

Background and aims: During pregnancy, the maternal pancreatic islets of
Langerhans undergo adaptive changes in order to compensate for the normal
progression of insulin resistance that occurs during gestation. Recently
placentally-derived kisspeptin (KP) and its cognate receptor, G protein-
coupled receptor-54 (GPR54), have been suggested to play a role in the reg-
ulation of these adaptive changes and maintaining glucose tolerance during
pregnancy. Although global GPR54 knockdown mice have previously been
established, they are unsuitable for studying the role of KP during pregnancy
because they do not progress through puberty and lack adult reproductive
function due to effects of KP within the hypothalamus. Consequently, we have
generated a novel, beta cell-specific GPR54 knockout (KO) mouse model in
order to investigate the effects of KP on glucose homeostasis during
pregnancy.
Materials and methods: Transgenic targeting of GPR54 specifically within
the islet beta cells was achieved by crossing MIP-Cre/ERT1Lphi mice with
LoxP-flanked GPR54 animals and beta cell-specific deletion of GPR54 was
induced by injection of i. p. tamoxifen (TMX, 75 mg/kg body weight). Islet
GPR54 knockdown was confirmed by quantitative PCR and immunohisto-
chemistry, and normal reproductive function was confirmed by analysis of
vaginal smears. Following GPR54 knockdown and TMX washout, female
mice were mated and i. p. glucose (30% glucose/kg body weight) and insulin
tolerance tests (0.75 IU/kg body weight) were performed at gestational days 16
and 18 respectively. Mice of identical genotype but without TMX administra-
tion (Cre controls) and Cre negative mice administered tamoxifen (TMX con-
trols) were used as controls. Characterization of insulin secretion from islets
isolated from beta cell-specific GPR54 knockdown and control animals ex-
posed to stimulatory glucose (20 mmol/l) together with exogenous KP (1
μmol/l) were assessed by dynamic perifusion.
Results: Tamoxifen administration induced a 60% knockdown in beta cell
GPR54 mRNA expression (beta cell GPR54 KO: 0.69±0.17 x10-3, Cre con-
trol; 1.79±0.41 x10-3 relative to beta-actin, n=3). Both male and female mice
demonstrated no adverse phenotype and normal reproductive function. In
pregnant mice, GPR54 knockdown resulted in significantly impaired glucose
tolerance (AUC glucose excursion in beta cell GPR54 KO vs Cre controls;
482.8±54.0 vs 306.8±44.5; n=4-7, p=0.027) but no change in insulin tolerance
(AUC glucose excursion in beta cell GPR54 KO vs Cre controls; 405.7±10.7
vs 400.9±28.9; n=4-7), when compared to controls. Similar effects were seen
when compared to TMX controls, confirming that this effect was due to
GPR54 knockdown. Islets isolated from beta cell-specific GPR54 knockdown
mice demonstrated normal glucose-stimulated insulin secretion but an im-
paired incremental response to the addition of exogenous KP, when compared
to control islets (AUC insulin excursion in response to KP, beta cell GPR54
KO: 49.9±8.2 pg/islet/20min, Cre controls: 80.3±34.0, TMX controls 98.7
±14.3; n=4, p<0.05 beta cell GPR54 KO vs TMX controls).
Conclusion: These data validate the hypothesis that KP could represent a
novel and important placentally-derived signal that plays a physiological role
in the islet adaptation to pregnancy and helps to maintain normal maternal
glucose homeostasis by acting through the beta cell GPR54 receptor.
Supported by: Wellcome Trust
Disclosure: T.G. Hill: None.
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Reduced production of isoprostanes by the peripancreatic adipose tissue
from Zucker fa/fa rats as a new mechanism for beta cell compensation in
insulin resistance and obesity
J. Laget, C. Vigor, A. Rocher, J. Leroy, G. Reversat, C. Oger, J.-M. Galano, T.
Durand, J. Vercauteren, S. Peraldi-Roux, J. Azay-Milhau, A.-D. Lajoix;
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Background and aims: In type 2 diabetes, ectopic fat deposits develop
in parallel with visceral adipose tissue and participate to the onset of
metabolic disorders. Among them, peripancreatic adipose tissue
(PPAT) is increased in obesity and infiltrates the pancreas to establish
direct contact with pancreatic islets. Interestingly, we have shown that
factors secreted by the PPAT can modulate both function and prolif-
eration of β-cells, what is in favor of a local biocommunication be-
tween PPAT and pancreatic islets. Among them, F2-isoprostanes (F2-
IsoPs) are oxygenated metabolites derived from the non-enzymatic
peroxidation of arachidonic acid, mainly present in phospholipids of
cellular membranes. Our aim was to investigate whether IsoPs re-
leased by the PPAT could be modulators of β-cell function and pro-
liferation, to influence its ability to compensate for insulin resistance.
Materials and methods:We used the Zucker fa/fa rat model, which displays
hyperinsulinemia, insulin resistance and obesity, as a consequence of hyper-
phagia. Secretome from the PPAT was obtained after 24h culture in RPMI
medium. Pure IsoPs were obtained by total synthesis, and were quantified
by liquid chromatography-mass spectrometry after an initial solid phase ex-
traction. Secretome or IsoPs were then incubated with INS-1 cells or isolated
islets from Wistar rats and insulin secretion or proliferation were measured.
Results: When INS-1 cells were cultured 24h with the PPAT secretome from
fa/fa rats, we observed an increase in glucose-induced insulin secretion versus
lean (NS) andWistar rats (P<0.05), along with an enhanced proliferation of 40
% (P<0.05). We then asked whether changes in local production of IsoPs by
PPAT could be responsible for the observed effects. In PPAT secretome from
fa/fa rats, the concentration of 5-F2t-IsoP and 15-F2t-IsoP reached respectively
18.41 ± 2.42 and 4.23 ± 0.61 ng/ml versus 135.28 ± 42.16 and 53.89 ± 19.1 ng/
ml in lean fa/+ rats (NS), and 129.6 ± 18.26 and 49.27 ± 8,24 ng/ml in Wistar
rats (P<0.001). At the opposite, we observed an increased concentration of 5-
F2t-IsoP in plasma from fa/fa rats (10.11 ± 1.25 ng/ml) versus lean (3.86 ± 0.32
ng/ml; P<0.001) andWistar rats (5.28 ± 0.29 ng/ml; P<0.01), as well as that of
15-F2t-IsoP (1.44 ± 0.23 in fa/fa rats versus 0.57 ± 0.044 in lean (P<0.01) and
0.83 ± 0.072 ng/ml inWistar rats (P<0.05)). Finally, we evaluated the effects of
synthetic IsoPs on insulin secretion in isolated islets from Wistar rats. After a
24h-incubation period, 15-F2t-IsoP and its 15 epimer decreased glucose-
induced insulin at the concentration of 10 μM by respectively 42.8 ± 5.3%
(P<0.001) and 30.7 ± 6.5% (P<0.01), but not at lower concentrations.
Conclusion: PPATsecretome obtained from obese Zucker rats stimulated both
insulin secretion and proliferation ofβ-cells. Part of this effect could be related
to a decreased production of 5-F2t-IsoP and 15-F2t-IsoP by the PPAT,
inhibiting insulin secretion at high concentrations. These data possibly high-
light a new mechanism for β-cell compensation in insulin resistance and
obesity.
Disclosure: J. Laget: None.
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Impaired beta cell function predicts the islet functional capacity following
partial pancreatectomy
C.M.A. Cefalo, G. Sorice, T. Mezza, F. Cinti, S. Moffa, V.A. Sun, A. Mari, A.
Giaccari;
Università Cattolica del Sacro Cuore, Rome, Italy.

Background and aims: Several lines of evidence suggest that β-cell func-
tional defects temporally anticipate (and eventually cause) the subsequent
development of hyperglycemia. Still, a significant reduction (~50%) of beta-
cell mass is observed at diagnosis of type 2 diabetes.
Materials and methods: To further investigate the relative role of beta-cell
mass reduction/dysfunctionin the development of diabetes we performed oral
glucose tolerance tests (OGTT) and hyperglycemic clamps (HC), followed by
arginine stimulation, in 22 patients undergoing pancreatoduodenectomy (PD),
pre- and post-surgery. Based on post-surgery OGTT, subjects were divided
into 3 groups depending on glucose tolerance: normal (NGT, n=6), impaired
(IGT, n=6) or diabetic (DM, n=10) (12 F/10M, 51±15 yrs.). To evaluateβ-cell
function, β-βcell glucose sensitivity (GS) during HC was calculated as the
ratio of insulin secretion and glucose increments.
Results: Before surgery, Arginine-stimulated Insulin Secretion rates (AIS)
were similar across groups, whereas GS and incremental 1st phase insulin
secretion were significantly lower in IGT and DM as compared with NGT

subjects (p=0.02 and p<0.01). Following PD, AIS decreased in all patients
(p<0.05 for all groups) but the reduction was greater in DM compared to IGT
and NGT patients (p<0.001). A similarly scaled reduction was observed in 1st

and 2nd phase of insulin secretion (p=0.03 and p<0.01) and in GS (p<0.01).
Compared to baseline secretion, only DM group experienced a significant
reduction in 2nd phase insulin secretion (348±118 vs. 105±40.3 pmol·min-1·
m-2, p=0.05) and in GS (34.4±11.3 vs.13.1±6.13 pmol·min-1·m-2mM-1,
p=0.01).
Conclusion: In this study the acute beta-cell mass reduction had a different impact
on insulin secretory capacity, despite comparable functional mass at baseline, ac-
cording to pre-surgery insulin secretion characteristics. This suggests that underly-
ing beta-cell dysfunction anticipates the decline of beta-cell responses, being the
pivotal mechanism for the development of hyperglycemia.
Clinical Trial Registration Number: NCT02175459
Disclosure: C.M.A. Cefalo: None.
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Overexpression of c-Kit in agedmice stimulates beta cell proliferation, but
leads to impaired beta cell function
A.M. Oakie1,2, Z.-C. Feng1, J. Li1,3, J. Silverstein1, R. Wang1,3;
1Children's Health Research Institute, 2Pathology, University of Western
Ontario, 3Physiology and Pharmacology, University of Western Ontario,
London, Canada.

Background and aims: Activation of the c-Kit receptor on β-cells regulates
intracellular pathways that enhance insulin secretion, up-regulation of the in-
sulin receptor (IR), β-cell proliferation and survival, and islet vascularization.
c-Kit overexpression in β-cells is able to improve glucose levels in mice up to
28 weeks of age and on a short-term high fat diet. However, the prolonged
effect of c-Kit activity on sustained insulin release from β-cells or on overall
β-cell function has not been previously examined. This study determines if the
long-term overexpression of c-Kit on murine β-cells maintains glucose ho-
meostasis through increased insulin release.
Materials and methods: We generated mice with a β-cell specific c-Kit
overexpression (c-KitβTg) and monitored aged males to 60 weeks compared
with wild-type (WT) littermates. Metabolic tests (IPGTT, IPITT, in vivo and
ex vivo GSIS) were performed to measure glucose tolerance and insulin re-
lease. Islet histology and isolated islet protein were analyzed to examine intra-
cellular signalling, proliferation, and expression of transcription factors and
proteins that maintain β-cell function. To examine the effects of c-Kit-induced
insulin resistance during aging, a β-cell specific, tamoxifen inducible IR
knockout mouse line (βIRKO) was generated and crossed with c-KitβTgmice
(c-KitβTg:βIRKO). IR loss was induced at 40 weeks of age and glucose met-
abolic tests were performed at 60 weeks.
Results: Aged c-KitβTg mice progressively developed high fasting blood
glucose and demonstrated significant glucose intolerance (p<0.05) compared
to age matched WT mice. The survival rate of c-KitβTg mice declined with
aging over a two-year period. In vivo and ex vivo GSIS results revealed a
reduction of insulin secretion from islets of c-KitβTg mice (p<0.05 vs WT).
Histological analyses of c-KitβTg pancreatic islets found enlarged β-cell mass
and high proliferation (p<0.05 vsWT), indicating that high glucose levels in c-
KitβTg mice are not due to a loss of the β-cell population. Protein analyses
from isolated islets showed an increase in MAPK/Erk/cyclin D1 signalling
pathway in c-KitβTg mice (p<0.05 vs WT), with no change through Akt
signalling between WT and c-KitβTg mice. Reduced syntaxin 1a and
Munc18-1 levels were detected in aged c-KitβTg islets (p<0.05 vs WT), sug-
gesting possible dysfunctions in insulin granule exocytosis. Preliminary stud-
ies have found that loss of β-cell IR in aged c-KitβTg:βIRKOmice resulted in
normal glucose tolerance when compared to aged c-KitβTg mice.
Conclusion: This study shows that c-Kit activation maintains increasedβ-cell
mass and proliferation in c-KitβTg mice over 60 weeks of age, yet chronic
overexpression of c-Kit results in reduced insulin release and glucose intoler-
ance as associated with the reduction of exocytotic proteins. The results from
this study demonstrate that regulation of c-Kit signalling (time- and dose-
dependent) is important for optimal β-cell function and insulin secretion.
Supported by: CIHR
Disclosure: A.M. Oakie: None.
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The effects of ethnicity on the development of prediabetes among
immigrant populations living in low vs high walkability areas: a
population-based cohort study
G.S. Fazli1, R. Rezai2, A.S. Bierman1, R. Moineddin1, G.L. Booth1;
1University of Toronto, 2Institute for Clinical Evaluation Sciences, Toronto,
Canada.

Background and aims: Evidence on urban environments have shown that
immigrants living in less activity-friendly neighbourhoods are at a higher risk
of developing diabetes compared to long-term residents. However, the associ-
ation between neighbourhood walkability and prediabetes has not been stud-
ied. We conducted a population-based cohort study to examine whether
walkability modifies the relationship between ethnicity and prediabetes among
immigrant populations living in Canada.
Materials and methods: We used linked health, laboratory and immigration
data for the province of Ontario, Canada to identify adults aged 20-85 who
immigrated to Canada and were living in urban areas within Southern Ontario
between Jan 1, 2002 and Dec 31, 2013. We used Cox proportional hazards
modeling to examine the incidence of prediabetes across ethnic groups, strat-
ifying by high and low walkability. Walkability was assigned to individuals
using their postal code of residence at cohort entry. We previously found a
threshold effect between walkability and diabetes; therefore, we divided
walkability into two categories: high, based on the top quintile (Q5) and low,
based on the bottom 4 quintiles (Q1-Q4).
Results:Our cohort consisted of 193,899 immigrants (mean age 40 years)
of different ethnic origins including Sub-Saharan African and Caribbean
(N=20,324), South Asia (N=38,441), South-East Asia (N=18,541) and
Western European (N=14,227). The incidence of prediabetes was higher
among all non-Western European populations after adjusting for age, sex
and area income. However, these effects were more marked in low
walkability neighbourhoods and reduced or eliminated in high walkability
neighbourhoods (Figure 1). For example, the incidence of prediabetes
among Sub-Saharan and African Caribbeans was twofold higher among
those living in low walkability areas (HR: 1.99, 95%CI: 1.86-2.14,
p<0.001) but only 1.2 times higher in high walkability areas (HR: 1.22,
95%CI: 1.09-1.36, p<0.001). Similarly, West Asian/Arab populations liv-
ing in low walkability areas had a 1.5-fold higher incidence compared
with Western Europeans (HR: 1.54, 95%CI: 1.43-1.66, p<0.001) but this
association was not significant in high walkability settings. The interaction
between ethnicity and walkability was less among South Asians (HR:2.39,
95%CI: 2.24-2.55, p<0.001 in low vs. HR:1.98 95%CI: 1.78-2.19,
p<0.001 in high walkability areas). The effects of ethnicity on prediabetes
development were less pronounced among adults aged 65+ living in both
high and low walkability areas.
Conclusion: Neighbourhood designs may amplify the risk of prediabetes de-
velopment among immigrant populations. Further research on interactions
between socioeconomic, environmental and immigration factors are necessary
to guide the design of population interventions and policies targeting predia-
betes among high-risk populations.

Supported by: Canadian Institute of Health Research
Disclosure: G.S. Fazli: None.
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Sodium intake and the risk of type 2 diabetes and Latent Autoimmune
Diabetes in Adults (LADA)
B. Rasouli1, E. Ahlqvist2, T. Andersson1,3, P.-O. Carlsson4, L. Groop2,5, R.
Hjort1, J.E. Löfvenborg1, M. Martinell6, A. Rosengren2, T. Tuomi5,7, A.
Wolk1, S. Carlsson1;
1The Institute of Environmental Medicine (IMM), Karolinska institutet,
Stockholm, 2Department of Clinical Sciences in Malmö, Clinical Research
Centre, Lund University, Lund, 3Center for Occupational and Environmental
Medicine, Stockholm County Council, Stockholm, 4Department of Medical
Sciences, Uppsala University, Uppsala, Sweden, 5Finnish Institute of
Molecular Medicine, Helsinki University, Helsinki, Finland, 6Department of
Public Health and Caring Sciences, Uppsala University, Uppsala, Sweden,
7Division of Endocrinology, Abdominal Center, Helsinki University
Hospital, Helsinki, Finland.

Background and aims: It has been suggested that salt (sodium chloride) may
increase the risk of T2D, hypothetically through an effect on insulin resistance
and/or by way of promoting hypertension and weight gain. Whether sodium
intake is related to onset of autoimmune diabetes has not been investigated.
However, experimental studies have shown that excessive sodium intake may
initiate an autoimmune reaction by enhancing the production of TH17 cells
which are highly proinflammatory. We aimed to study, for the first time,
whether sodium intake is associated with an increased risk of LADA.
Materials and methods: We used data from ESTRID (epidemiological
study of risk factors for LADA and T2D), a Swedish population-based
study which includes incident cases of LADA (n=355) and T2D
(n=1136) from ANDIS/ANDiU, together with population-based matched
controls (n=1379). Dietary intake reported in a food frequency question-
naire was used to calculate daily energy and nutritional intake, using
standard values cited in the Swedish National Food Agency Database
and taking into account age-specific portion sizes. Sodium intake was
energy adjusted using nutrition density method. HLA genotype was di-
chotomized as high risk or other. Odds ratios (OR) with 95% confidence
intervals (CI) were calculated and adjusted for age, sex, BMI, education,
smoking, physical activity, family history of diabetes, total energy, alco-
hol and potassium intake.
Results: Sodium intake was associated with an increased risk of
LADA (OR per gr/day; 1.73, 95% CI; 1.23-2.43); comparing the
highest to lowest tertile of sodium intake indicated an OR of 2.19
(95% CI; 1.33-3.61) (Table 1). The risk was even more pronounced
for LADA patients with high risk HLA genotypes; an almost four-fold
(OR 3.87, 95% CI 1.87-8.01) increased risk was seen in the high
consumers. We could also confirm that sodium intake was associated
with an increased risk of T2D (OR per gr/day; 1.43, 95% CI; 1.09-
1.88).
Conclusion:Our findings suggest that high sodium intake may be a risk factor
for LADA, especially in carriers of high risk HLA genotypes. We could also
confirm an association between sodium intake and T2D. If confirmed in other
populations, these findings may have important implications in the primary
prevention of diabetes with adult onset.

Supported by: The Swedish Medical Research Council
Disclosure: B. Rasouli: None.
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Protein intake in relation to development of type 2 diabetes and the role of
obesity
Z. Chen, O.H. Franco, T. Voortman;
Epidemiology, Erasmus MC, Rotterdam, Netherlands.

Background and aims: Type 2 diabetes (T2D) is one of the most common
chronic diseases with increasing prevalence over the world. Diet is considered
an important component of a healthy lifestyle in the prevention of T2D.
Investigations into the effect of dietary factors on risk of T2D have become
very important. One of the dietary factors of interest is protein intake. Overall,
total and animal protein intake seems to be associated with higher risk of T2D,
but the association between plant protein intake and risk of T2D is still uncer-
tain, appears to be either inverse or null. Besides, the evidence for protein
intake in relation to earlier stages in the development of T2D including insulin
resistance and prediabetes is scarce. Therefore, we aimed to examine the as-
sociations between habitual protein intake with insulin resistance, risk of pre-
diabetes and risk of T2D in a large population-based cohort study.
Materials and methods: Our current study was embedded within three co-
horts of the Rotterdam Study (RS), a population-based cohort study including
people aged ≥45 years living in the Ommoord District of Rotterdam, the
Netherlands. The study has been approved by the Medical Ethics Committee
of Erasmus University Medical Center and all participants gave written in-
formed consent. We followed 2976 subjects in Rotterdam Study I (1990-
2012), 1410 subjects in Rotterdam Study II (2000-2012), and 2418 in
Rotterdam Study III (2006-2012). All 6814 subjects in our current study were
free of diabetes at baseline; of whom 5795 were without prediabetes, and 3932
had repeated assessments of glucose and insulin, fromwhich we calculated the
homeostatic model assessment for insulin resistance (HOMA-IR). Protein in-
take was assessed at baseline with the use of validated food-frequency ques-
tionnaires. We used multivariable cox proportional hazard regression models
to analyze the associations between protein intake and risk of prediabetes and
T2D. We used multivariable linear mixed models to analyze the associations
between protein intake and insulin resistance, and we used joint models to
examine the role of longitudinal obesity data in the associations of protein
intake with insulin resistance and risk of prediabetes and T2D.
Results: We documented 643 cases of T2D during a median 7.2 years of
follow up; and 931 cases of prediabetes during a median 5.7 years of follow
up. In pooled multivariable models, higher intake of total protein was posi-
tively associated with HOMA-IR (β=0.10 (95%CI 0.07-0.12) per 5 energy
percent (E%)), risk of prediabetes (HR=1.35 (95%CI 1.20-1.51) per 5E%), and
risk of T2D (HR= 1.38 (95%CI 1.20-1.60) per 5E%). Additional adjustment
for repeatedly measured BMI or waist circumference attenuated these associ-
ations, but the associations of protein intake with higher insulin resistance and
prediabetes risk remained significant. Results were mainly explained by pro-
tein from animal food sources. Results were irrespective of whether protein
substituted total fat or carbohydrates, independent of protein intake at follow-
up, and independent of other cardio metabolic risk factors.
Conclusion: Total protein intake is positively associated with insulin resis-
tance, risk of prediabetes and T2D, which is mainly driven by animal protein.
It appears likely that obesity partly mediates the associations.
Disclosure: Z. Chen: None.
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Physical activity, fatty liver and glucose metabolism over the life course:
the LifeLines cohort
O. Byambasukh1,2, D. Zelle3, E. Corpeleijn1;
1Department of Epidemiology, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands, 2Department of Endocrinology,
Mongolian National University of Medical Sciences, Ulaanbaatar, Mongolia,
3Department of Nephrology, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands.

Background and aims: Fatty liver is strongly associated with type 2 diabetes
mellitus (T2DM), and may be influenced by lifestyle factors. We aimed to
examine whether there is an association of habitual physical activity with
biochemical markers of Non-alcoholic fatty liver disease (NAFLD) and

whether this association is stronger with age and degree of impaired glucose
metabolism.
Materials and methods: We included 44,491 participants from the Dutch
LifeLines Cohort Study, aged 18-80 years (39.2% males, 44±12 years of
age, BMI 26±4.3 kg/m2 and Waist Circumference (WC) 90.3±12.3 cm).
Moderate-to-vigorous physical activity (MVPA) was assessed by the
SQUASH, a self-reported questionnaire. Glucose status was defined as (1)
normal glucose tolerance (NGT) based on fasting plasma glucose (FPG)
<6.1 mmol/L, (2) impaired glucose metabolism (IGM) - FPG 6.1 - 6.9
mmol/L or HbA1C 5.7 - 6.4%, and (3) diabetes - FPG ≥7.0 mmol/L or
HbA1C ≥6.5% or self-report of diagnosis by a physician, or use of glucose-
lowering agents. NAFLDwas defined as a fatty liver index (FLI) >60, which is
based on BMI, WC, triglycerides and gamma-glutamyltransferase (GGT).
Furthermore, we assessed alkaline phosphatase (AP), alanine aminotransferase
(ALT) and aspartate aminotransferase (AST). Exclusion criteria were previ-
ously diagnosed hepatitis or cirrhosis and excessive alcohol use. All analysis
were adjusted for age, gender and education level.
Results: Participants spent a median of 420 (165-1200, 25th-75th %) minutes
per week in MVPA. NAFLD was found in 21.4% of the participants. Higher
MVPA reduced the risk for NAFLD in a dose-dependent manner. Compared to
“no MVPA” odds ratios (OR) and 95% confidence intervals (CI) for quintiles
ofMVPA (all participants withMVPA>0minutes/day) were 0.73 (0.66; 0.80),
0.57 (0.51; 0.63), 0.53 (0.48; 0.59), 0.49 (0.45; 0.55) and 0.50 (0.45; 0.55) for
the highest level of MVPA. Regarding glucose status, the highest level of
MVPA, compared to “no MVPA”, showed an OR of 0.56 (0.48; 0.64) for
NGT, 0.48 (0.41; 0.56) for IGM and 0.38 (0.21; 0.67) for T2DM.
Furthermore, the association between MVPA and NAFLD was dependent
on age. The OR was 0.75 (0.57; 0.99) in young people (<35 years) and 0.15
(0.05; 0.51) in older people (> 65 years) when comparing the highest level of
MVPA with “no MVPA”. Furthermore, the association was dependent on
gender. The OR was 0.44 (0.39; 0.50) for men and 0.58 (0.49; 0.65) for
women. In linear regression, MVPAwas inversely associated with Log GGT
(p<0.01), Log ALT (<0.01) but not Log AP (p=0.248) and positively associ-
ated with Log AST (p<0.01).
Conclusion: A higher level of MVPA is associated with a lower level of
NAFLD risk as well as the individual liver enzymes such as GGT and ALT.
This association is stronger in diabetic and older subjects.
Disclosure: O. Byambasukh: None.
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Diabetes care and mortality in England and Wales 2006-2014
B. Young, P. Knighton, J. O'Keefe, C. Cartwright;
National Diabetes Audit, Leeds, UK.

Background and aims: There is substantial excess mortality among
people with diabetes. We investigated whether completion of NICE
recommended standards of diabetes care (annual care processes and
treatment targets) and levels of HbA1c and BP achieved are related to
subsequent mortality.
Materials and methods: The National Diabetes Audit for England and
Wales (NDA) extracts data annually from primary care and specialist
electronic records. Cohorts of people were selected from the 2006-07
NDA with Type 1 and Type 2 diabetes (also includes secondary diabetes,
MODY etc) whose data completeness fulfilled the following criteria: age
at least 20 years and still alive on 31st March 2013. This comprised
113,748 Type 1 and 863,850 Type 2 records i.e. 80% of the people in
the 2006-07 NDA. The cohort was split: (A) into groups according to
completion of three annual care processes (measurement of HbA1c, BP,
cholesterol) over the seven year period (Good = all three checks each
year between 2006/07 and 2012/13. Poor = not more than 12 out of a
possible 21 checks over the seven year period); (B) according to mea-
sured levels of HbA1c, BP and cholesterol (the boundaries were dictated
by trying to get an even spread of records across the groups, rather than
by any clinical significance). Mortality rates for “good” and “poor” care
process completion groups were determined, as were rates for the
highest and lowest levels of HbA1c, BP and cholesterol at the start
and end of the 6 year period.
Results: For both Type 1 and Type 2 diabetes there were age related
relationships between mortality (between 1st April 2013 and 31st

March 2015) and care process completion and treatment target
achievement over the previous 7 years. For each age group and for
both people with Type 1 diabetes or Type 2 diabetes, mortality rates
were halved for those with a good record of care process completion
compared to those with a poor record. For people with Type 2 dia-
betes, mortality rates were about one third lower for those with con-
sistently low HbA1c recorded compared those with consistently high
HbA1c whereas the pattern for Type 1 diabetes was more complex.
For baseline systolic blood pressure those in the highest groups as
compared to the lowest groups mortality rates were 100% greater in
Type 1 and 20% greater in Type 2
Conclusion: Successful completion of NICE recommended annual care pro-
cesses are associated with lower mortality in all types of diabetes in all age
groups. A more complex picture is observed for achieved levels of HbA1c and
BP, but higher levels of HbA1c and blood pressure are associated with higher
mortality rates.
Supported by: HQIP
Disclosure: B. Young: None.
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Factors associated with poor glycaemic control in adults with type 1
diabetes in Norway
J.G. Cooper1, G. Thue2, I. Dalen3, S. Carlsen1, Å. Bakke1, K. Løvaas2, S.
Sandberg2;
1Department of Medicine, Stavanger University Hospital, Stavanger,
2Norwegian Quality Improvement of Laboratory Examinations (Noklus),
Bergen, 3Research Department, Stavanger University Hospital, Stavanger,
Norway.

Background and aims: Randomized studies in patients with type 1
diabetes have shown that improved blood glucose control significantly
reduces the risk of developing microvascular complications.
Observational studies have demonstrated a substantial increase in the

risk of death with higher HbA1c levels. A registry based study from
Norway has shown that 22% of adult patients with type 1 diabetes
had an HbA1c ≥ 9% in 2012. The aim of this study is to assess
factors associated with poor glycaemic control using variables regis-
tered in the Norwegian Diabetes Registry for Adults (NDV) between
2013 - 2015, together with socioeconomic data obtained from
Statistics Norway in 2015.
Materials and methods: 7602 participants over 18 years of age with a diabe-
tes duration of more than two years who had an HbA1c recorded in the NDV
between 1st January 2013 and 31st December 2015 were included in the study.
The primary outcome of the study was poor glycaemic control defined as
HbA1c ≥ 9%. Variables potentially associated with glycaemic control were
investigated using univariable and multivariable regression analyses adjusted
for clustering of observations within hospital diabetes clinics. Odds ratio for
HbA1c ≥ 9% and 95% confidence intervals are reported. In view of the large
sample size and the number of variables evaluated p < 0.01 was chosen as the
level of statistical significance. Statistical analyses were performed in Stata
14.0.
Results: The average age of the 7602 participants was 43 years, average
duration of diabetes was 22 years and 46.8% were female. The overall
mean HbA1c level was 8.0% and 18.7% had an HbA1c ≥ 9%.
Multivariable regression analysis showed that age between 18 - 25 years
and current smoking were significantly associated with an increased risk
of having an HbA1c ≥ 9%, whereas higher level of education, increasing
numbers of glucose measurements and exercise more than three days a
week were significantly associated with attenuated risk. In addition sev-
eral variables from the univariable analysis (not included in the multi-
variable regression analysis due to feedback issues) were significantly
associated with poor glycaemic control. For example insulin pump ther-
apy and higher daily insulin dose per kg were associated with increased
risk of HbA1c ≥ 9%, whereas increasing numbers of hypoglycaemic
episodes per month was associated with attenuated risk of HbA1c ≥ 9%.
Conclusion: This study has provided representative national data that demon-
strate a strong association between blood glucose control and several patient
and socioeconomic factors. A better awareness and understanding of these
factors could lead to more individualized management strategies, better glyce-
mic control and a lower risk of diabetes complications.
Supported by: Novo Nordisk Scandinavia AS
Disclosure: J.G. Cooper:Grants; NovoNordisk, MSD, Sanofi, Astra-Zeneca.
Lecture/other fees; MSD, NovoNordisk, Sanofi, Astra-Zeneca.

227
Predictors of transitioning from adherence to non-adherence among el-
derly patients with diabetes
J. Schmittdiel1, W. Dyer1, G. Nichols2, M. Raebel3;
1Kaiser Permanente Northern California Division of Research, Oakland,
2Kaiser Permanente Center for Health Research, Portland, 3Kaiser
Permanente Institute for Health Research, Denver, USA.

Background and aims: Good medication adherence to evidence-based drug
therapies to control blood sugar levels is a significant factor in reducing car-
diovascular disease risk in patients with diabetes. There is very little research
that examines the predictors of good medication adherence in older diabetes
patients, or on barriers and facilitators to maintaining good adherence over
time. The purpose of this study is to determine factors that predict transitioning
from good medication adherence to non-adherence for oral diabetes agents in
patients with diabetes age 65 and older.
Materials and methods: Kaiser Permanente (KP) is an integrated delivery
system that provides comprehensive health care to its members in 8 regions of
the United States. This retrospective cohort study included patients aged >65
from 3 KP regions who received oral diabetes agents in 2010 for whom the
Proportion of Days Covered (PDC) could be calculated (>2 dispensings per
year). The study sample was limited to the 83% of the population that were
considered adherent using a definition of PDC>0.8 in 2010. Patients were
followed through 2014 or until they disenrolled from the health plan or had
less than 2 dispensings of oral diabetes agents per year. To assess predictors of
transitioning from adherent to non-adherent we employed the standard gener-
alized estimating equation approach for longitudinal data.
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Results: The cohort included 46,406 patients. Characteristics associated with
transitioning from adherent in 2010 to non-adherent in 2011-2014 included
being female (OR=1.15; 95%CI 1.10-1.10), age >75 (OR=1.27; 95%CI 1.20-
1.33) compared to age 65-69, African American (OR=1.24; 1.14-1.34) or
American Indian/Alaska Native (OR=1.43; 95%CI 1.05-1.94) compared to
White, and >2 comorbidities (OR=1.38; 95%CI 1.29-1.48) compared to no
comorbidities. Patients were less likely to become non-adherent if the mean
days’ supply dispensed was >90 days (OR=0.56; 95%CI 0.53-0.60) or they
received oral diabetes agents via mail order >50% of the time (OR=0.69;
95%CI 0.66-0.72).
Conclusion: Patient characteristics can increase the likelihood of transitioning
from adherent to non-adherent to oral diabetes medications. However, health
care system-level factors including days’ supply and mail order pharmacy use
can decrease the likelihood of becoming non-adherent over time. These find-
ings can help policy-makers, clinicians, and health plans to develop interven-
tions that target establishing and maintaining long-term adherence to oral
diabetes medications.
Supported by: National Institute of Diabetes and Digestive Kidney Diseases
Disclosure: J. Schmittdiel: None.
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Overtreatment of older patients with type 2 diabetes
H.E. Hart1,2, K.N. Bontje1, G.E.H. Rutten1, R.C. Vos1;
1Julius Center of Health Sciences and Primary Care, Department of General
Practice, University Medical Center Utrecht, 2Leidsche Rijn Julius Health
Centers, Utrecht, Netherlands.

Background and aims:According to EASD Guidelines, in older people
with type 2 diabetes, especially those with macrovascular complica-
tions and other comorbidity and with a long duration of diabetes, less
stringent HbA1c levels are requested. In the Netherlands the National
Diabetes Guidelines on type 2 diabetes include an HbA1c algorithm
with HbA1c targets above 7% (53 mmol/mol) for people ≥ 70 years,
who are using more than metformin alone. If they are known ˂ 10
years with diabetes, the HbA1c target is ≤ 7.5% (58 mmol/mol), when
the diabetes duration ≥ 10 years the target is ≤ 8% (64 mmol/mol). In
this study we investigated, three years after the publication of the
Dutch guidelines, whether these personalised HbA1c targets are im-
plemented or whether overtreatment is common.
Materials and methods: Observational study using routine care date of
1002 patients with type 2 diabetes treated in Health Centers. Data were
retrieved from the electronic patient files. Frailty was assessed using the
Frailty Index. In overtreated persons we scrutinised the files for records
of hypoglycaemia, fall accidents and visits to the emergency room of the
hospital. Patients with an HbA1c target ˃ 7% were compared with those
with an HbA1c target ≤ 7% using the Pearson Chi square test.
Characteristics of the persons on target were compared with those who
were either undertreated or overtreated using the Pearson Chi square or
Kruskal-Wallis test.
Results: Among all 1002 people with type 2 diabetes and treated in the health
centers, 31.8% (n=319) were 70 years or older. All people < 70 years had an
HbA1c target < 7%. The same held true for 154 people ≥ 70 years who were
treated with only a lifestyle advice or with metformin monotherapy. For the
remaining people (n=165, 16.5%) a target ≥ 7% should be defined; 53 persons
had an HbA1c target ≤ 7.5% and 112 persons ≤ 8%. These 165 persons had
more micro (54.0% vs. 35.2%) - and macrovascular (33.3% vs. 17.7%) com-
plications, used more often ≥ 5 medicines (87.3% vs 53.2%) and were more
often frail (44.2% vs 13.9%) compared to those with a target < 7%. Of these
165 persons 47 (28.4%) were above their respective HbA1c targets, whereas
64 (38.8%) had anHbA1c below their target and even below 7%. Especially in
the ‘severely’ overtreated group of persons with an average age of 76 years,
many were frail, on insulin and complaining of hypos according to their med-
ical files. In this group, almost 3 out of 10 persons reported fall accidents
(Table).
Conclusion:Of the 165 persons ≥ 70 years with an HbA1c target ˃ 53 mmol/l
64 persons were overtreated, representing 20% of all 319 people with type 2
diabetes of 70 years or older. Almost half of the overtreated persons were frail.
Many experienced hypoglycaemic events. Evidence based, HbA1c targets ˃

53 mmol/ l in older persons with type 2 diabetes are not well practiced in daily
diabetes care and cause iatrogenic damage.

Disclosure: H.E. Hart: None.

Diabetologia (2017) 60 (Suppl 1):S1–S608S106



OP 40Weight regulation: mechanisms
and interventions

229
Obesity caused by melanocortin-4 receptor (MC4R) defects can be treat-
ed with a glucagon-like peptide 1 (GLP-1) receptor agonist
E.W. Iepsen1, J. Zhang1, H. Thomsen2, E. Chabanova2, S. Madsbad3, T.
Hansen4, J.J. Holst1, J.-C. Holm5, S.S. Torekov1;
1Department of Biomedical Sciences, University of Copenhagen,
Faculty of Health and Medical Sciences, Copenhagen, 2Department
of Radiology, Herlev University Hospital, Herlev, 3Department of
Endocrinology, Hvidovre University Hospital, Hvidovre, 4Section for
Metabolic Genetics, University of Copenhagen, Faculty of Health and
Medical Sciences, Copenhagen, 5Department of Pediatrics, Holbæk
University Hospital, Holbæk, Denmark.

Background and aims: The most common monogenic form of obesity is
caused by loss of function mutations in the hypothalamic expressed
melanocortin-4 receptor (MC4R) gene, but treatment options are limited.
The gut hormone glucagon-like-peptide 1 (GLP-1) reduces food intake. The
central mechanisms underlying this effect may either occur independent of the
MC4R by inhibiting orexigenic neurons or dependent of the MC4R by stim-
ulating anorectic neurons. We therefore tested if the GLP-1 receptor agonist
(GLP-1 RA) liraglutide could induce weight loss in adult obese MC4R muta-
tion carriers.
Materials and methods: Fourteen adult individuals with loss of function
MC4R obesity were identified as the biological parent to a child diagnosed
with MC4R mutation, and 28 BMI, age and gender-matched adults without
MC4R mutation served as control participants. All participants were treated
with liraglutide 3.0 mg for 4 months. Bodyweight, waist circumference, and
magnetic resonance (MR)-assessed liver and muscle fat were measured before
and after liraglutide treatment.
Results:Baseline BMI was 37.1±1.7kg/m2 inMC4R carriers and 36.9±0.8kg/
m2 in control subjects (p=0.8 between groups). After 4 months of liraglutide
treatment, the MC4R carriers lost -6.8±1.8kg, p=0.003 (equivalent to -5.7
±1.4% bodyweight) and the obese control subjects lost -6.1±1.2kg,
p<0.0001 (equivalent to -5.4±1.1% bodyweight) (p=0.8 between groups).
Waist circumference decreased by -5.4±1.4cm, p<0.0001 in MC4R carriers
and by -6.4±1.6cm, p<0.0001 in control subjects (p=0.1 between groups).
Total body fat percentage decreased by -2.5±0.8%, p=0.009 and by -2.6
±0.5%, p<0.0001 (between groups, p=0.9), liver fat decreased by -1.2±1.7%,
(p=0.5) and by -3.0±1.5%, p=0.06 (p=0.5 between groups) and muscle fat
decreased by -0.13±10.7%, p=0.9 and by -0.4±0.8%, p=0.8 (p=0.5 between
groups), respectively, in MC4R carriers and control subjects.
Conclusion:We show that liraglutide can treat MC4R-induced obesity.
The GLP-1 RA liraglutide caused similar, clinically significant weight
loss in obese MC4R carriers and matched controls participants, indi-
cating that the appetite reducing effects of GLP-1 is independent of
the MC4R pathway.
Clinical Trial Registration Number: NCT02082496
Supported by: Lundbeck Foundation, Novo Nordisk Foundation
Disclosure: E.W. Iepsen: Grants; Lundbeck Foundation, Novo Nordisk
Foundation.
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Chronic effects of repetitive transcranial magnetic stimulation on satiety
and body weight control
L. Luzi1,2, A. Ferrulli1, S. Massarini1;
1Endocrinology and Metabolic Diseseas, IRCCS Policlinico San Donato, San
Donato Milanese, 2Department of Biomedical Sciences for Health, University
of Milan, Milan, Italy.

Background and aims: Repetitive Transcranial Magnetic Stimulation
(rTMS) is a non invasive technique inducing long lasting and reversible chang-
es in neural excitability and dopamine release. Hence, rTMS has been devel-
oped as a treatment for neuropsychiatric disorders associated with abnormal

dopamine release. Consistently with its modulatory effect on the reward sys-
tem, we hypothesized a potential role of rTMS in inducing satiety and body
weight loss, through modulation of food craving circuitries (“food reward
system”).
Materials and methods: Twenty-eight obese patients (8 M, 20 F; age:
46.3±9.4; BMI: 36.6±4.9 kg/m2) were randomized to receive 15 daily
sessions of high frequency (18 Hz, promoting cortical excitability),
low frequency (1 Hz, inhibiting cortical excitability) or sham stimula-
tion (3 per week for 5 weeks). Prior to stimulation, obese subjects
were either shown a series of palatable food images (cue) or not (no
cue). The coil version used in this study (H-coil) was designed to
stimulate deeper brain regions (3 cm vs 1.5 cm from the skull) and
targeted to the Pre-frontal Cortex and Insula, bilaterally. Body weight,
metabolic, neuro-endocrine parameters and food craving were evaluat-
ed at baseline, at the end of 15 rTMS sessions, after 1 and 6 months
of follow-up.
Results:After 5 weeks, a significant weight loss was found in the 18 Hz group
(-4.1±2.5% vs basal, p<0.001) which continued up to 1 month (-5.5±3.2% vs
basal, p<0.001) and 6 months of follow-up (-4.8±3.5% vs basal, p=0.014).
18 Hz group obese patients experienced also a decrease in food craving (-
42.3±15.2% vs basal, p<0.0001) which continued even after 1 month (-38.5
±14.5% vs basal, p=0.0001) and 6 months of follow-up (-41.5±8.8% vs basal,
p<0.0001; p<0.01 vs sham). In the 18 Hz (cue) sub-group, a significant de-
crease of glucose (-5.3±4.8% vs basal, p=0.042) and a trend to decrease of
cholesterol (-8.2±8.1% vs basal, p=0.086) were observed after 5 weeks of
treatment. Concerning pituitary hormones, in the 18 Hz group, significant
reductions of ACTH (-36.6±17.1% vs basal, p=0.002), prolactin (-43.1
±11.7% vs basal, p<0.0001), and TSH (-20.6±21.7% vs basal, p=0.019) were
found at the end of the 15 rTMS sessions; TSH decrease persisted up to 1
month of follow-up (-19.2±25.9% vs basal, p=0.009). In the 18 Hz group, a
trend to reduction in the norepinephrine levels (-10.8±32.9% vs basal,
p=0.078) was observed after 15 rTMS sessions. Conversely, in the 1 Hz group,
neither significant weight change, or the above described hormone and me-
tabolite variations were shown, whilst a significant decrease in Beta-endorphin
levels was found (-10.6±7.6% vs basal, p=0.05).
Conclusion: In summary, high frequency rTMS has proven to be effective in
reducing food craving leading to a significant decrease of body weight up to 6
months since the end of treatment, via modulation of the HPA axis and sym-
pathetic activity. These findings support the role of rTMS as a novel promising
treatment for obesity.
Clinical Trial Registration Number: NCT03009695
Supported by: Italian Ministry of Health
Disclosure: L. Luzi: Employment/Consultancy; McKinsey & Company.
Grants; Italian Ministry of Health. Lecture/other fees; Speaker's Bureau:
ElyLilly & Company, Menarini Group, NovoNordisk Inc, SigmaTau,
Sunstar. Other; Advisory Panel: Astra Zeneca, Johnson & Johnson, Research
Support: MOVI Group.
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Voluntary exercise can modify the preference for palatable food through
the modulation of central reward circuit by peripheral ghrelin signal
Y. Tajiri1, Y. Sakai2, Y. Kawahara3, A. Nishi3, M. Kojima4, H. Mifune2;
1Department of Internal Medicine, Division of Endocrinology and
Metabolism, Kurume University School of Medicine, 2Institute of Animal
Experimentation, Kurume University School of Medicine, 3Department of
Pharmacology, Kurume University School of Medicine, 4Molecular
Genetics, Life Science Institute, Kurume University, Kurume, Japan.

Background and aims: We previously reported that voluntary exercise con-
tributed to an amelioration of abnormal feeding behavior with a concomitant
restoration of ghrelin production in high fat diet (HFD)-induced obese model
(Peptides, 2015). In obese human subjects, hedonic eating is often present
because palatable foods may promote addiction like drugs. Because it’s known
that hedonic eating is related to the activation of central reward circuit via
ghrelin receptor in ventral tegmental area (VTA), we investigated whether
voluntary exercise could modify the food preference in relation to peripheral
ghrelin and central dopamine systems in rats.
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Materials andmethods:Male Sprague-Dawley (SD) rats at 4 weeks old were
either housed as sedentary group (Se) in ordinary cages throughout the exper-
iment or exercise group (Ex) in ordinary cages fromMonday to Thursday and
in special acrylic chambers equipped with a running wheel from Friday to
Sunday. All rats were allowed to freely access to either control chow diet
(CD;10 kcal%fat) or HFD (60 kcal%fat) according to their preference. Food
preference was measured on Monday morning up to 10 weeks old.
Subsequently, dopaminergic activity in nucleus accumbens (NAc) in either
Ex or Se was measured using microdialysis method. Furthermore, synthesized
rat ghrelin (3 nmol/2mL) was administered intravenously to Se at 10 weeks
old, therafter microdialysis procedures were performed as well.
Results:Body weight at 10 weeks old was higher in Se than in Ex (459±12 vs.
412±16 g, P<0.05). In Se, most of consumed food was HFD throughout
experimental periods. In contrast, the preference for HFD was attenuated by
the induction of voluntary exercise, and around 40% of food consumption was
substituted for CD after 5 weeks old to the end of the experimental period
(Figure). In Se, dopamine (DA) level in NAc was increased in response to
either CD or HFD fed for 20 minutes by 50% of basal levels. Voluntary
exercise abolished HFD-induced DA surge in spite of no effect on CD-
induced one. Systemic ghrelin administration to Se abolished HFD-induced
DA surge with no effect on CD-induced one in the same manner as voluntary
exercise did.
Conclusion: It was reported that systemic ghrelin administration brought
about the inhibition of DA surge associated with HFD through the activation
of dynorphin A/kappa opioid receptor pathway of DA neurons in VTA
(Neuropharmacology, 2013). It is thus plausible that voluntary exercise could
attenuate the food preference for palatable HFD through the modulation of
central dopamine system by peripheral ghrelin signal, taking the amplification
of ghrelin production by regular exercise into account.

Disclosure: Y. Tajiri: None.
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Hypothalamic ATP up-regulation is the mechanism for the amelioration
of leptin resistance by celastrol and withaferin A
C. Ebihara, K. Ebihara, M. Isoda, A. Murakami, D. Yamamuro, M.
Takahashi, S. Nagashima, S. Ishibashi;
Division of Endocrinology andMetabolism, Department of Internal Medicine,
Jichi Medical University, Tochigi, Japan.

Background and aims: Leptin is an adipocyte-derived hormone in-
volved in the regulation of food intake and energy expenditure. Obese
subjects generally have hyperleptinemia and leptin resistance. Leptin
sensitizers rather than leptin itself are expected as anti-obesity drugs.
Although the precise mechanism underlying leptin resistance is still un-
clear, it has been reported that endoplasmic reticulum (ER) stress in the
hypothalamus plays a key role. Recently, two natural compounds,
celastrol and withaferin A, has been identified as leptin sensitizers
(Cell 161: 999, 2015, Nat Med 22: 1023, 2016). Withaferin A has a
similar gene expression signature to that of celastrol. Both of them alle-
viate hypothalamic ER stress and restore the sensitivity of the hypothal-
amus to leptin. Thus, celastrol and withaferin A are promising agents for
the treatment of obesity and its complications including diabetes.

However, the molecular mechanism by which celastrol and withaferin
A alleviate ER stress and restore leptin sensitivity remains completely
unknown. Under ER stress, protein folding in the ER is impaired leading
to the accumulation of misfolded proteins. The accumulation of
misfolded proteins is harmful to cells and thus the ER has evolved
mechanisms designed to detect misfolded proteins and either refold them
or target them for degradation. These responses against ER stress are
called unfolded protein response (UPR). UPR requires appreciable
amounts of ATP. Indeed, ATP-deficient cells are vulnerable to ER stress
and treatment of ATP protects cells against ER stress. For these reasons,
we investigated the role of ATP in the development of hypothalamic ER
stress and leptin resistance and their improving effect of celastrol and
withaferin A. It is well known that high fat diet induces ER stress and
leptin resistance in the hypothalamus. Thus, we measured ATP concen-
trations in the hypothalamus of mice with or without celastrol and
withaferin A treatment.
Materials and methods: 8 weeks old male C57B/6J wild type and ob/
ob mice were used. For high fat diet loading, mice were fed an ad
libitum high-fat pellet diet containing 20% weight for weight (wt/wt)
protein, 20% wt/wt carbohydrate, and 60% wt/wt fat. Celastrol (100
ng/gBW) and withaferin A (2 mg/gBW) were intraperitoneally adminis-
tered once a day. Hypothalamic ATP concentrations were measured by
luciferase activities.
Results: A month of high fat diet feeding decreased hypothalamic ATP con-
centrations in C57B/6J mice. Celastrol and withaferin A suppressed body
weight gain and food intake and increased hypothalamic ATP concentrations
in C57B/6J mice fed high fat diet. Celastrol and withaferin A had no effect not
only on body weight and food intake but also on hypothalamic ATP concen-
trations in C57B/6J mice fed standard diet, indicating that celastrol and
withaferin A do not increase hypothalamic ATP concentrations but inhibit high
fat diet-induced ATP reduction. Celastrol and withaferin A increased hypotha-
lamic ATP concentrations but showed only minimal effect on body weight and
food intake in ob/ob mice, suggesting that increase of hypothalamic ATP
concentrations by celastrol and withaferin A is not the secondary effect of
metabolic improvement.
Conclusion: Taken together, it is suggested that celastrol and withaferin A
maintain leptin sensitivity by up-regulating hypothalamic ATP concentrations
under high fat diet.
Disclosure: C. Ebihara: None.
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The SGLT2 inhibitor dapagliflozin preserves human beta cell function in
diabetic mice
D. Karlsson, A. Ahnmark, A.-C. Andréasson, A. Sabirsh, D. Lindén, M.
Sörhede Winzell;
AstraZeneca, Gothenburg, Sweden.

Background and aims: Dapagliflozin is a sodium-glucose cotransporter
2 (SGLT2) inhibitor used for the treatment of type 2 diabetes.
Dapagliflozin decreases plasma glucose levels by inhibiting the renal
reabsorption of glucose, leading to an increased urinary glucose ex-
cretion. Our aim was to examine the effect of dapagliflozin treatment
on human β cell function in vivo using a human islet transplanted
diabetic mouse model.
Materials and methods: Human pancreatic islet equivalents from three dif-
ferent donors (Prodo Labs, USA) were transplanted into the subrenal capsular
space in the left kidney (1,500 islets per mouse) of normoglycemic immuno-
deficient male NUDE (NMRI-Foxn1nu; Charles River) mice (n=59, 9 weeks
of age). After two weeks, diabetes was induced (alloxan monohydrate, 72.5
mg/kg) and five days later, the mice were randomized into two groups per
donor based on non-fasting glucose levels. Dapagliflozin (3 mg/kg/day) was
provided in the drinking water for 53 days. Non-fasting glucose and human C-
peptide plasma levels were monitored during the study and an intravenous
arginine/glucose tolerance test was performed. At termination, the grafted
human islets were stained for insulin, glucagon and the proliferation marker
Ki67.
Results: Blood glucose before treatment start was 15.5±1.5 mM.
Dapagliflozin treated mice showed reduced plasma glucose levels com-
pared to control mice over the 53 day study period (p<0.0001, 2-way
ANOVA). Human C-peptide levels were similar between the two groups
at start (veh: 319±32 pM vs. Dapa: 382 ±33 pM, not significant (NS)).
After 4 weeks, the levels started to decline in both groups (veh: 120±27
pM vs. Dapa: 221±24 pM, NS). However at termination, hC-peptide
levels were significantly elevated in Dapagliflozin treated mice (322 ±77
pM vs. 101±58 pM in controls, p<0.05). Dapagliflozin also improved the
human β cell acute insulin response to the iv glucose/arginine test com-
pared to controls (0.38±0.05 ng/ml vs. 0.20±0.06 ng/ml in controls,
p<0.05). At the end of the study, dapagliflozin treated mice had increased
number of insulin positive cells in the grafted human islets (56.4±2.1 %
vs. 47.4±3.4 % in controls, p=0.031), while the number of glucagon
positive cells were decreased (39.4±1.8 % vs. 50.8±3.5 % in controls,
p=0.006). Proliferation, measured as insulin or glucagon co-staining with
Ki67 was, however, increased in both β cells (0.9±0.1 % vs 0.4±0.1 %
in controls, p=0.007) and α cells (3.3±0.7 % vs 1.4±1.7 % in controls,
p=0.018), following dapagliflozin treatment.
Conclusion: The SGLT2 inhibitor dapagliflozin maintained long-term glyce-
mic control by preserving human β cell number and in vivo function in a
humanized diabetic mouse model.
Disclosure: D. Karlsson: Employment/Consultancy; All authors are
employed by AstraZeneca. Stock/Shareholding; All authors are shareholders
of AstraZeneca.
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Impact of primary graft function long-term (10 years) outcome of
islet allotransplantation in type 1 diabetes
M.-C. Vantyghem1, M. Chetboun2, K. Benomar1, K. Le Mapihan1, R.
Caiazzo2, J. Kerr-Conte3, F. Pattou2;
1Endocrinology and Metabolism, Lille University Hospital, 2Endocrine
Surgery, Lille University Hospital, 3Lille University Hospital, Lille, France.

Background and aims: Islet transplantation (IT) is a treatment of type 1
diabetes in case of brittleness, hypoglycaemia unawareness or after kidney
transplantation. The procedure is demanding for the patient requiring 2 to 3

islets injections under an immunosuppressive regimen. Short-term results are
continuously improving but long-term results have not been studied. The aim
of this work was to assess long-term results and the predictive factors of
success of IT.
Materials andmethods:This prospective observational single-arm study
combines the analysis of 33 consecutive patients having received since
2003 either an islet transplantation alone (ITA, n=19) or an islet-after-
kidney transplantation (IAK, n=14), under an Edmonton immunosup-
pressive regimen. Each patient received 2 to 3 intraportal islet injec-
tions through surgical or radiological route over a 6-month period.
Metabolic results and graft survival assessed by a fasting C-peptide
level greater than 0.3 ng/mL) and insulin-independency with normal
A1c were prospectively assessed during more than 10 years. The β-
score calculated 1 month after the last islet injection was classified as
optimal (β-score greater or equal to 7) or sub-optimal (β-score below
7) to define the primary graft function (PGF).
Results: The median islet-transplanted mass was 13.9[11.1-15.8] x 103

islet-equivalent/kg of body weight. 32 patients (97%) reached insulin-
independence. At last news (September 2016), the graft was functional
in 25 patients (14 ITA, 11 IAK) among whom 11 patients still insulin-
independent (4 ITA, 7 IAK) with a median follow-up duration of
3723[2141-4028] days. In the whole group, the percentage of graft sur-
vival (Kaplan-Meier, KM) was respectively 85% at 5 and 76% at 10
years. The percentage of insulin-independence (KM) was 46% at 5 and
28 % at 10 years. The graft type (IAK or ITA) had no significant influ-
ence on the results. In contrast, graft survival and insulin-independence
rates were significantly higher in patients with optimal PGF (n=21) vs.
sub-optimal PGF (n=12), with respectively at 5 years 100 vs. 64 % and
at 10 years 93 vs. 53% of graft survival (p=0.0008; log-rank test) The
insulin-independence rate was at 5 years 66 vs. 18 % and at 10 years 42
vs. 0 % (p=0.0002) respectively in the optimal vs. suboptimal graft
function.
Conclusion: This study shows the long-term persistence of graft function and
insulin-independence with the Edmonton protocol, both in ITA and IAK. The
primary graft function is essential for long-term good results.
Clinical Trial Registration Number: NCT00446264 and NCT01123187
Supported by: PHRC, European community, Conseil Régional du Nord-Pas
De Calais, SFD, ARD
Disclosure:M. Vantyghem: None.
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Mcl-1 is a key anti-apoptotic protein in human and rodent pancreatic beta
cells
N. Violato1, K. Meyerovich1, M. Fukaya1, N. Pachera1, P. Marchetti2, L.
Marselli2, A. Strasser3, D. Eizirik1, A. Cardozo1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles, Brussels,
Belgium, 2Department of Clinical and Experimental Medicine, University of
Pisa, Pisa, Italy, 3The Walter and Eliza Hall Institute of Medical Research-
Department of Medical Biology, University of Melbourne, Melbourne,
Australia.

Background and aims: Induction of endoplasmic reticulum (ER) stress
and activation of the intrinsic apoptotic pathway contribute to β-cell
death in type 1 diabetes (T1D). MCL-1 is an anti-apoptotic member
of the BCL-2 protein family, whose depletion causes apoptosis in
rodent β-cells in vitro. Importantly, decreased MCL-1 expression
was observed by histology in islets from T1D patients. Given the
important role of MCL-1 in the survival of β-cells, the aim of this
study was to clarify the role of MCL-1 both in human β-cells and in
an in vivo murine model of T1D and to determine the mechanisms
involved in the post-transcriptional regulation of the MCL-1 protein in
β-cells.
Materials and methods: The in vitro studies were performed in the
human β-cell line EndoCβH1, the rat insulinoma cell line INS-1E and
human islet cells exposed or not to IL-1β or TNF +, IFNγ. Knockdown
of the proteins of interest were performed by the use of specific small
interfering RNAs while overexpression was achieved using adenoviral
vectors. To evaluate the role of Mcl-1 in vivo, a β-cell specific Mcl-1
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knockout (βMcl-1 KO) mouse was generated. Both βMcl-1 KO and
wild type mice were subjected to multiple low-dose streptozotocin
(MLDS) treatment. Non-fasting blood glucose levels were measured
every 7 days for 10 weeks. Pancreases were then collected for histolog-
ical analysis and measurement of insulin content.
Results: Exposure of EndoC-βH1 cells to IL-1β+IFN-γ or TNF+IFN-γ
for 24 hours decreased MCL-1 protein expression by 42 and 50%, re-
spectively (p<0.05). Silencing MCl-1 sensitised EndoC-βH1 cells to
apoptosis induced by the different cytokine combinations, (36-48% in-
crease in cell death; p<0.01). In mirror experiments, overexpression of
MCl-1 protected EndoC-βH1 cells and dispersed human islet cells
against cytokine-induced apoptosis (36 and 52% protection, respective-
ly; p<0.05). βMcl-1 KO mice showed normal development and pre-
served islet function/morphology under basal condition. Islets from
βMcl-1 KO mice, however, were more susceptible to IL-1β + IFN-γ-
and TNF+IFN-γ-induced β-cell apoptosis (50%-81% increase respec-
tively, p<0.05 vs WT). Moreover, βMcl-1 KO mice displayed higher
hyperglycaemia (50% increase AUC, p<0.05 vs WT) and lower pancre-
atic insulin content (54% decrease, p<0.05 vs WT) after MLDS treat-
ment. Mechanistic studies in INS-1E cells identified the kinase GSK3β,
the E3 ligases MULE and βTrCP and the deubiquitinase USP9x as the
key regulators of cytokine-mediated MCL-1 protein turnover in β-cells.
Conclusion: The present findings identify MCL-1 as a critical protein for
preventing β-cell death in T1D and unveil the role for E3 ligases and
ubiquitination in its down-regulation by pro-inflammatory cytokines.
Development of strategies to prevent MCL-1 loss in the early stages of T1D
may enhance β-cell survival and thereby serve as a relevant adjuvant therapy
to delay or prevent disease progression.
Supported by: JDRF-New, ARC-Belgium, FNRS-Belgium
Disclosure: N. Violato: None.
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Beta cell-derived microparticles as early biomarkers of rejection in islets
transplanted patients: Toward the identification of the cause of the graft
loss?
L. Amoura1,2, F. Zobairi1, G. Kreutter1, A. El Habhab1, S. Sahraoui2, F. Toti1,
L. Kessler1,3;
1EA 7293 : Vascular and Tissular Stress in Transplantation, University of
Strasbourg, Strasbourg, France, 2CLINICA Groupe, CRO, Alger, Algeria,
3Department of Endocrinology, Diabetes and Nutrition, University Hospitals
of Strasbourg, Strasbourg, France.

Background and aims:Microparticles (MPs) are vesicles shed from the plas-
ma membrane in response to stress and circulating surrogate markers of the
initial cell damage. High levels of circulating MVs are associated with trans-
plant rejection of renal, cardiac or mesenchymal stem cell grafts. We previous-
ly reported a peak of procoagulant MPs preceding the rise in insulin needs in
islets transplanted patients thereby suggesting early graft dysfunction. In the
present pilot study, plasma variations of procoagulant MPs released from in-
sulin cell (IC) and bearing the characteristic PSA-NCAM were monitored in
islet transplanted patients.
Materials and methods: Venous sampling of 19 T1D transplanted pan-
creatic islet patients, (Man,Women ratio:10/9. Age (years): 56 (29-74).
Diabetes duration (years): 38 (14-44). HbA1c (%) : 7,5 (5,9-9.6). Daily
insulin requirements (UI/kg): 0,6 (0,32-1,05). Islet after kidney: 5 pa-
tients (26,3%), was prospectively performed before each transplant and
3, 6, 9, 12, 24 and 36 months post-last islet injection. MPs-PSA-
NCAM+ (PSA-MPs) were measured after capture on an anti-PSA-
NCAM antibody using an original and highly sensitive prothrombinase
activity assay. Values of the international graduation β-score, that com-
bines four indicators of transplantation efficacy (HbA1c, C-peptide,
daily insulin dose, fasting glucose) were also calculated. Transplanted
patients were allocated to 3 groups: functional (FG, n = 8) or partially
functional (PFG, n = 8) graft, with respective β-score values (6≤ FG ≤8
and 3 < PFG < 6), or to Graft failure (GrF β-score ≤ 3, n = 3). Control
groups were T1D (n = 4) and T2D (n = 7) patients and healthy subjects
(HV, n = 3).

Results:Mean plasmaMPs concentrations in FG and HVwere similar (0.26 ±
0.05 nM vs. 0.3 ± 0.0 nM) indicating minimal cell damage. A peak of PSA-
MPs (x 2-3) was observed before each β-score drop and the rise of insulin
needs, suggesting early alteration of ICs. In GrF or PFG, the mean value of
PSA-MPs levels is higher than in FG (0.51 ± 0.42 nM0.44 ± 0.26 nM, vs. 0.26
± 0.05 nM, p < 0.0001) and close to values measured in T2D (0.62 ± 0.17 nM),
suggesting that resident dysfunctional β cells still shedMPs. In GrF, the PSA-
MP concentrations measured at distance of the peak did not statistically differ
from those in DT1 patients (0.40 ± 0.08 nM vs. 0.28 ± 0.04 nM, p= 0,297), in
agreement with the massive loss of β cells. Analysis of the circulating PSA-
MPs values obtained in the transplanted patients using a survival model (func-
tion or non-function of the graft) with time-dependent variables of PSA-MPs
showed that a longitudinal study in 40 patients would be suitable for statistical
validation of an eventual prognosis value of PSA-MPs.
Conclusion: Our data suggest that PSA-MPs might prove valuable for the
early and non-invasive detection of pancreatic islet transplant dysfunction.
Combination with values of circulating hepatocyte-derivedMPs as a signature
of the altered host tissue of the islet graft could increase sensitivity. Finally,
measurement of circulating MPs of leukocyte origin could add value to this
putative monitoring tool by facilitating the identification of the activated im-
mune cells contributing to graft failure or dysfunction.
Disclosure: L. Amoura: None.
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Tissue sodium content is increased in type 2 diabetes
D. Kannenkeril1, M.V. Karg1, A. Jumar1, C. Ott1, P. Linz2, J. Titze3, M.
Uder2, R.E. Schmieder1;
1Department of Nephrology and Hypertension, University Hospital Erlangen,
2Radiology, University Hospital Erlangen, Erlangen, Germany, 3Molecular
Physiology and Biophysics, Vanderbilt University, Nashville, USA.

Background and aims: The measurement of tissue sodium content by 23Na
magnetic resonance imaging (23Na-MRI) has been validated in experimental
and human studies. Increased tissue sodium content has been reported in
patients with treatment resistant hypertension (TRH), hyperaldosteronism
and chronic renal failure. We analyzed whether tissue sodium content is in-
creased in patients with type-2 diabetes.
Materials and methods: In patients, most of them treated for hypertension,
with cardiovascular risk, we compared patients with type-2 diabetes to those
with primary arterial hypertension without type-2 diabetes. Baseline clinical
characteristics were determined with same methods: fasting glucose, office
blood pressure, body weight, andmedical history. Patients with type 2 diabetes
were off any antidiabetic therapy (antihypertensives were kept constant) and
hypertensive patients off any antihypertensive or antidiabetic therapy for at
least 4 weeks. At baseline tissue sodium content was assessed non-invasively
with a 3.0 T clinical MRI system (Magnetom Verio, Siemens Health Care,
Erlangen, Germany) in each patient. Subject placed their lower legs in the
center of a 23Na knee coil and sodium content in skin and muscle (musculus
triceps surae) were measured. Coefficient of variation of the same images was
2.1 % for skin sodium and 0.5 % for muscle sodium content (inter-reader
variability).
Results: In patients with type 2 diabetes (N=59) we observed significantly
greater muscle sodium content (diabetes: 20.6 ± 3.7 vs hypertension: 16.3 ±
2.5 mmol/L, p<0.001) and skin sodium content (diabetes: 24.5 ± 7.2 vs hy-
pertension: 20.8 ± 5.9 mmol/L, p=0.01) than in those with primary hyperten-
sion (N=33). Age was similar in the two groups (diabetes: 60.3 ± 7.6 vs
hypertension 59.6 ± 10.9 years; p=0.72) and body mass index was not signif-
icantly different (diabetes: 29.7 ± 4.4 vs hypertension 28.4 ± 4.0 kg/m²,
p=0.14). Blood pressure was greater in the hypertensive than in diabetes pa-
tients (156 ± 8.3 / 92.8 ± 8.0 vs 130 ± 14 / 79.1 ± 9.4 mmHg, both p<0.001).
Estimated glomerular filtration was greater in the diabetic than hypertensive
patients (89.9 ± 12 vs 83.8 ± 14 ml/min/1.73 m², p=0.03). When these poten-
tial confounders (age, body mass index, gender, systolic and diastolic blood
pressure, glomerular filtration rate) were entered in the covariance analysis,
skin sodium content (p=0.037) and muscle sodium content (p<0.001) were
still clearly elevated.
Conclusion: With the innovative 23Na-MRI technology, we could demon-
strate that patients with type 2 diabetes have greater tissue sodium content,
irrespective of age, blood pressure and other potential confounders (including
renal function). Since tissue sodium content is related to organ damage, ther-
apeutic intervention should aim at reducing tissue sodium content.
Clinical Trial Registration Number: NCT02383238 and NCT01870739
Supported by: AstraZeneca to the Institution, University Hospital Erlangen,
Germany
Disclosure: D. Kannenkeril: None.
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Hyperkalaemia in patients with diabetes: incidence, risk factors, and
clinical outcomes. A Danish population based cohort study
R.W. Thomsen1, S.K. Nicolaisen1, E. Svensson1, P. Hasvold2, H.T.
Sørensen1;
1Department of Clinical Epidemiology, Aarhus University Hospital, Aarhus,
Denmark, 2Medical Department, AstraZeneca Nordic, Etterstad, Oslo,
Norway.

Background and aims: Elevated potassium levels (hyperkalemia, HK) are
frequent in clinical practice and associated with increased mortality. Data are
scarce on HK in patients with diabetes (DM). We investigated the incidence of

HK in patients with incident type 1 or 2 DM, and examined associated risk
factors and clinical outcomes.
Materials and methods: Population-based cohort study based on pro-
spective medical and laboratory databases in Northern Denmark dur-
ing 2000-2012. We included 76,942 people with a first incident record
of DM. The incidence rate of HK among patients with DM was
calculated based on a first blood test in primary care or hospital with
K+ level >5.0 mmol/L. For each patient with DM who developed HK,
a comparison DM patient without HK was matched on age, sex, and
time since DM diagnosis. Risk factors were compared for DM patients
with HK vs. without HK. Clinical outcomes (including acute hospi-
talizations, cardiac diagnoses, ICU treatment, and death) were assessed
before and after HK in a self-controlled analysis, and were compared
with DM patients without HK further matched on comorbidity, diabe-
tes complications, and HbA1c level.
Results: The median age of 76,942 patients with incident DM was 62 years,
47% were female, 18% had concomitant chronic kidney disease, 6% conges-
tive heart failure, and 47% hypertension. At baseline, 22% were treated with
ACE-inhibitors, 13% with ARBs, and 6% with K+-sparing diuretics (99%
spironolactone). During amean follow-up of 3.4 years (317,980 person-years),
17.6% (n=13,530) of the DM patients had a first event of HK (incidence rate
42 per 1,000 person-years), increasing with age and comorbidity burden.
Median time to first HK event was 2 years; 45% of events were hospital-
diagnosed. Patients with DM who developed HK had more chronic kidney
disease (odds ratio, OR, 2.4; 95% CI: 2.3-2.5), chronic heart failure (3.0; 95%
CI: 2.8-3.2), hypertension (1.4; 95% CI:1.4-1.5), and use of ACE-inhibitors
(1.3; 95% CI: 1.3-1.4), K+ supplements (1.9; 95% CI:1.8-2.0), and
spironolactone (3.2; 95% CI: 3.0-3.5), compared with DM patients without
HK. In DM patients with HK, 55% experienced any acute hospitalization
including and within 6 months after the HK event vs. 32% within 6 months
before the HK event [before-after relative risk, RR 1.73 (95% CI 1.68-1.79)].
During this time frame, the risk for any cardiac hospital diagnosis increased
from 17% to 28% (1.69, 95% CI 1.61-1.77), ICU admissions from 2% to 15%
(6.24, 95% CI 5.56-7.01), and cardiac arrest from 0.1% to 0.7% (11.25, 95%
CI 5.46-23.17). Six-month mortality following HK was 22%. Compared with
matched DM patients without HK, the prior-event-rate-ratio adjusted hazard
ratio was 2.14-fold increased for any acute hospitalization 6 months after HK,
while the HR for death was 6.16 (95% CI 5.61-6.75).
Conclusion: One out of six patients with DM develops HK; those with con-
comitant kidney disease and heart failure are at particularly increased risk. HK
was found to be associated with severe clinical outcomes and mortality in a
real-world population of patients with DM.
Supported by: in part by a research grant from AstraZeneca to Aarhus
University
Disclosure: R.W. Thomsen: Grants; This study was partly supported by a
research grant from AstraZeneca to Aarhus University.
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Hypertriglyceridaemia and osteopenia in type 2 diabetic patients and the
effect of TG-rich lipoproteins on RANKL expression in cultured osteo-
blastic cells
M. Eto, F. Kumagai, M. Saito;
Clinical Medicine, Ohu University, Koriyama, Japan.

Background and aims: Skeletal fragility is considered among the complica-
tions associated with diabetes. Type 2 diabetic patients have increased fracture
risk and lower bone mineral density (BMD). Last year in this meeting we
reported that there exists diabetic osteopenia. Thus, association between dia-
betes mellitus and osteopenia has been clear, but little information is available
about the effect of hyperlipidemia on osteopenia. Recently it was reported that
midlife women with high fasting plasma triglyceride had an increased risk of
incident non-traumatic fracture (SWAN study). In this study we examined
whether hypertriglyceridemia (HTG) contributes to lower bone mineral den-
sity in type 2 diabetic patients. RANKL produced by osteoblastic cells is the
essential factor for osteoclast formation, activation and survival, thus resulting
in bone resorption and bone loss. We examined whether TG-rich lipoproteins
derived from patients affect RANKL expression in cultured osteoblastic cells
to elucidate the association between HTG and osteopenia.
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Materials and methods: We evaluated 157 postmenopausal type 2 di-
abetic patients, ages 50-89 years, with HTG (n=80) and without HTG
(n=77). HTG was defined as fasting plasma TG higher than 150 mg/dl.
They were divided into 4 groups according to the ages; 50-59 years, 60-
69 years, 70-79 years and 80-89 years. Lumbar spine BMD and femoral
neck BMD were evaluated with dual energy X-ray absorptiometry
(DXA) according to the guideline of Japan Osteoporosis Society 2015.
BMD was expressed as the percent ratio to the young adult mean BMD.
BMD was compared in each age group with and without HTG. Patients
who took drugs affecting bone metabolism or had diabetic nephropathy
(renal failure stage) were excluded from this study. Apolipoprotein (apo)
E2 is one of the strong genetic factors which cause HTG. Apo E geno-
types were determined by isoelectric focusing and immunoblotting
method. Human osteoblastic cells from Promo Cell Co. USA were cul-
tured, and then were incubated for 24 h with TG-rich lipoproteins at the
concentration of 0 and 100 μg/ml. RT-PCR procedure was performed to
evaluate the expression of RANKL m-RNA. TG-rich lipoprotein were
isolated from patient’s plasma by ultracentrifugation.
Results: In 50s diabetic patients with HTG had significantly (p<0.001) lower
femoral neck BMD than diabetic patients without HTG (73.9 vs 96.6%). In
60s diabetic patients with HTG had significantly (p<0.001) lower femoral
neck BMD than those without HTG (79.5 vs 86.6%). In 70s diabetic patients
with HTG had significantly (p<0.001) lower femoral neck BMD than those
without HTG (74.9 vs 86.3%). In 80s diabetic patients with HTG tended to
have lower femoral neck BMD. Similarly, in each age group diabetic patients
with HTG had significantly (p<0.001) lower lumbar spine BMD than diabetic
patients without HTG (81.0 vs 94.0% in 50s, 79.7 vs 88.6% in 60s, 78.4 vs
92.4% in 70s and 74.7 vs 84.0% in 80s). The frequency of apo E2 genotype
was significantly (p<0.001) higher in diabetic patients with HTG than in those
without HTG (34% vs 10%). In cultured human osteoblastic cells TG-rich
lipoproteins significantly (p<0.001) stimulated the expression of RANKL
mRNA.
Conclusion: This clinical study showed that HTG contributes to lower BMD
in type 2 diabetic patients, and that apo E2 genotype is associated with HTG
and diabetic osteopenia. TG-rich lipoproteins stimulated the expression of
RANKL. This finding explains one mechanism by which HTG contributes
to osteopenia.
Disclosure:M. Eto: None.
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A hip fracture risk equation for type 2 diabetes: the Fremantle Diabetes
Study
W.A. Davis1, E.J. Hamilton2, D.G. Bruce1, T.M.E. Davis1;
1School of Medicine, University of Western Australia, 2Department of
Endocrinology and Diabetes, Fremantle Hospital, Fremantle, Australia.

Background and aims: Type 2 diabetes (T2D) is associated with an increased
risk of osteoporotic fractures, resulting in disabilities and increased mortality.
Currently available fracture risk calculators do not include diabetes-related
variables. Therefore we have developed a hip fracture risk calculator for T2D.
Materials and methods: The Fremantle Diabetes Study is a
community-based longitudinal observational study. 1251 participants
with T2D and aged 40-89 years at study entry were followed from
baseline (1993-6) for 10 years or until they experienced a hip fracture
or died. Hip fracture during follow-up was identified from linkage with
the Western Australian hospital morbidity data collection and death reg-
istry. Cox proportional hazards modelling with backward elimination
identified clinically plausible independent predictors of hip fracture
within 10 years of study entry. Calibration was assessed using the mod-
ified Hosmer and Lemeshow test for survival data. Discrimination was
assessed by the area under the receiver-operating characteristic curve (c-
index), and then adjusted for optimism using 1000 bootstrap re-samples
(internal validation). Accuracy was assessed by the Brier score (mean
squared error; range 0-1, the lower the better). Positive and negative
predictive values (PPV and NPV), sensitivity and specificity were deter-
mined for a 10% 10-year hip fracture risk. Sensitivity analyses were
performed: Multiple imputation (n=20) generated complete datasets,
Cox modelling was applied to each imputed dataset, and the results from

these multiple analyses pooled to produce overall regression coeffi-
cients, with accompanying 95% confidence intervals (CIs). StataIC 13
and IBM SPSS Statistics 22 were used for statistical analyses.
Results: The 1251 participants were on average 65 years old at study entry,
49%were men, with median diabetes duration 4 years and mean BMI 29.4 kg/
m2. During 10,306 patient-years of follow-up, 50 participants (4.0% (95% CI
3.0%-5.3%); 80% women), had at least one hip fracture. Variables in the final
Cox model (n=1162 (44 with incident hip fracture)) comprised age, sex, BMI,
any difficulties with activities of daily living (ADL), peripheral sensory neu-
ropathy (PSN), and estimated GFR (eGFR) <45 ml/min/1.73m2. The propor-
tional hazards assumption was not violated overall or for any of the individual
variables (p>0.19). The mean 10-year predicted risk of hip fracture was 6.0%.
Discrimination of the model was good (c-index: 0.84 (95% CI 0.79-0.89),
p<0.001). The optimism-adjusted c-index was 0.83 (0.77-0.88). Accuracy
(mean squared error (95% CI): 0.04 (0-0.96)) and goodness-of-fit (p>0.64))
were also good. The positive and negative predictive values, sensitivity and
specificity for a 10% 10-year hip fracture risk cut-off were 37.5% and 96.4%,
90.9% and 67.5%, respectively. The regression coefficients for the final Cox
model were similar to those for the pooled imputed estimates and lay well
within the 95% CIs.
Conclusion: Available hip fracture risk calculators developed for the general
population do not take important diabetes-related variables into account. We
found that community-based women, in particular, aged 40-89 years with T2D
and PSN, eGFR<45 ml/min/1.73m2 or who had any difficulty with ADLs had
an increased risk of hip fracture. External validation of this prognostic model is
underway.
Supported by: Fremantle Hospital Medical Research Foundation
Disclosure: W.A. Davis: Grants; Fremantle Hospital Medical Research
Foundation.
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The effect of metformin on a healthy human gut microbiota
T. Nielsen1, T. Bryrup1, C.W. Thomsen1, T.H. Hansen1, T. Kern1, K.H. Allin1,
N.R. Jørgensen2,3, H. Vestergaard1, T. Hansen1, O. Pedersen1;
1Novo Nordisk Foundation Center for Basic Metabolic Research, University
of Copenhagen, Copenhagen, 2Department of Clinical Biochemistry,
Rigshospitalet, Glostrup, 3Odense Patient data Explorative Network, Odense
University Hospital, Institute of Clinical Research, University of Southern
Denmark, Odense, Denmark.

Background and aims: Within recent years it has been shown that
patients with type 2 diabetes have an altered bacterial composition
of their gut microbiota compared with non-diabetic individuals.
However, these alterations may be confounded by medication, nota-
bly metformin. We investigated adaptations in gut microbiota compo-
sition in response to metformin treatment, independent of the diabetic
state.
Materials and methods: Twenty-six young, healthy, lean men were en-
rolled in the study. They underwent a 6-week run-in period, a 6-week
intervention period with metformin, and a 6-week wash-out period.
During the intervention participants were given 500 mg metformin daily,
increasing with 500 mg weekly to a total dosage of 2000 mg daily.
Participants were examined five times in the fasting state, with blood-
sampling and recording of gastrointestinal symptoms. Examinations took
place before and after the run-in period, halfway through and immediately
after the intervention and after the wash-out period. Stools were collected
at nine, evenly distributed time-points, and bacterial DNA was extracted
and subjected to 16S-rRNA-sequencing in order to evaluate gut microbi-
ota composition.
Results: Twenty-three men completed the intervention. The mean (SD) age
was 25.7 (2.7) years with a mean BMI of 22.9 (2.1) kg/m2. Plasma vitamin
B12 and HbA1c concentrations declined following intervention (p=0.01 and
p=0.03 respectively). The relative abundance of 20 operational taxonomic
units (OTUs) changed significantly (10% false discovery rate) during the 6-
week intervention. Several OTUs of the order Clostridiales were depleted,
including one assigned to Intestinibacter Bartlettii and two Clostridium spp.
In contrast, Alistipes finegoldi of order Bacteroidales and an OTU assigned to
genus Escherichia/Shigella were enriched. All OTUs recovered to pre-
intervention levels within 3-6 weeks of treatment cessation. Changes in gut
microbiota composition were accompanied by an increase in self-reported
intestinal discomfort.
Conclusion:Metformin intake changes the gut microbiota composition, inde-
pendent of the diabetic state. This intervention substantiates and extends our
previous cross-sectional findings in type 2 diabetes patients. More studies are
needed to examine to which extent metformin exert its glucose-lowering ef-
fect, and adverse gastrointestinal effects, partly by modifying the gut
microbiota.
Clinical Trial Registration Number: NCT02546050
Supported by: Danish Diabetes Association, Novo Nordisk Foundation
Disclosure: T. Nielsen: Grants; Danish Diabetes Association, Novo Nordisk
Foundation.
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Metformin potentiates bile acid-induced GLP-1 secretion in patients with
type 2 diabetes
A. Brønden1, A. Albér1, U. Rohde1, J.F. Rehfeld2, J.J. Holst3,4, T. Vilsbøll1,5,
F.K. Knop1,6;
1Center for Diabetes Research, Gentofte Hospital, Hellerup, 2Department of
Clinical Biochemistry, Rigshospitalet, Copenhagen, 3Department of
Biomedical Sciences, University of Copenhagen, Copenhagen, 4Novo
Nordisk Foundation Center for Basic Metabolic Research, University of
Copenhagen, Copenhagen, 5Steno Diabetes Center Copenhagen,
Copenhagen, 6Department of Clinical Medicine, University of Copenhagen,
Copenhagen, Denmark.

Background and aims: The glucose-lowering mechanisms of the
biguanide metformin remain to be fully clarified despite a position
as the first-line pharmacotherapy in type 2 diabetes. An increasing
focus on potential gut-derived modes of action, including suppression
of bile acid reabsorption and consequent increased glucagon-like pep-
tide 1 (GLP-1) secretion, has surfaced during recent years. The aim of
the present study was to investigate the effects of cholecystokinin
(CCK)-induced gallbladder emptying and concomitant single-dose
metformin on GLP-1 secretion and glucose metabolism in patients
with type 2 diabetes.
Materials andmethods: This was a randomized, placebo-controlled and
double-blinded cross-over study including 15 metformin-treated pa-
tients with type 2 diabetes. Plasma GLP-1 excursion as measured by
incremental AUC (iAUC) was the primary endpoint. Each patient was
submitted to four experimental study days with administration of ei-
ther single-dose metformin 1,500 mg or placebo in combination with
intravenous infusion of CCK (0.4 pmol/kg/min) or saline. Patients
were instructed to pause ongoing treatment with metformin seven days
prior to each of the study days. One-way repeated measures ANOVA
with Fisher’s LSD post hoc test was used to test for differences
between the individual study days.
Results: A significant increase in iAUC for GLP-1 was evident following
CCK-induced gallbladder emptying (P < 0.05), whereas isolated administra-
tion of metformin did not meet statistical significance in terms of GLP-1 iAUC
compared to the day with placebo and saline (P = 0.15). Interestingly, the
combination of metformin and CCK elicited a significant potentiation of
bile-acid induced GLP-1 secretion with significantly higher iAUC for GLP-1
compared to the day with CCK alone (P < 0.05). Single-dose administration of
metformin 1,500 in the applied fasting setting was observed to elicit statisti-
cally significant placebo-corrected reductions in plasma glucose excursions,
both alone (P < 0.05) and in combination with CCK-induced gallbladder
emptying (P < 0.05), whereas no glucose-lowering effect of isolated CCK
infusion was observed (P = 0.73). No effects of either metformin or CCK
infusion were observed with respect to insulin secretion or resting energy
expenditure.
Conclusion: In conclusion, we found single-dose administration of metformin
to potentiate bile acid-induced GLP-1 secretion in patients with type 2 diabe-
tes, whereas no significant isolated effect of metformin on GLP-1 secretion
was observed. The underlying mechanisms remain speculative, but might
involve metformin-mediated modulation of bile acid circulation with potential
subsequent implications for bile acid receptor activation in the GLP-1-
secreting L cells. No clear associations were evident between the observed
GLP-1-inducing effects and insulin secretion or plasma glucose excursions,
which might be due to an impaired beta cell responsiveness to GLP-1 in
patients with type 2 diabetes.
Clinical Trial Registration Number: NCT02497313
Supported by: The DDA supported by the Novo Nordisk Foundation, A.P.
Møller Foundation
Disclosure:A. Brønden:Grants; The Danish Diabetes Academy supported by
the Novo Nordisk Foundation, The A.P. Møller Foundation for the
Advancement of Medical Science.
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Delayed-release metformin targeting the lower bowel elicits sustained
improvements in HbA1c and fasting glucose with minimal systemic
exposure
M. Fineman1, J. Frias2, G. Bakris3, S. Skare1, B. Walsh1, C. Burns1, R.
Henry4;
1Elcelyx Therapeutics, Inc., San Diego, 2National Research Institute, Los
Angeles, 3University of Chicago Medicine, Chicago, 4University of
California, San Diego, La Jolla, USA.

Background and aims: Delayed-release metformin (Met DR) is being devel-
oped for T2DM patients with chronic kidney disease (CKD Stage 3B or 4). By
utilizing an enteric coating to bypass the stomach and upper intestine, Met DR
delivers metformin to the lower bowel to retain its gut-based glucose-lowering
properties but with greatly reduced absorption and systemic exposure. This
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blinded study evaluated 16 weeks of Met DR or Placebo (PBO) in subjects
with T2DM; unblinded immediate-release metformin (Met IR) was included
as a reference. Due to Met IR restrictions of use/contraindication in CKD
Stages 3B and 4, only subjects with CKD Stage 1 or Stage 2 were enrolled.
Materials and methods: 571 subjects with T2DM and CKD Stage 1 or
2 were randomized to 16 weeks of double-blind Met DR (600, 900,
1200, 1500 mg QD) or PBO, or to unblinded 2000 mg Met IR
(1000 mg BID; 1000 mg QD for first week). Data are LS mean±SE
change from baseline in the modified‑ITT (mITT) population (≥1 post-
baseline HbA1c).
Results: 542 subjects (56 y; 53% male; 7.9±6.7 y T2DM; BMI 32±5 kg/m2;
HbA1c 8.6±0.9%) were included in the mITT population. Metformin plasma
exposure (estimated AUC0-24h) with Met DR was ≤37% of Met IR. Met DR
resulted in a significant (p<0.05) dose-dependent HbA1c reduction with no
plateau (1200 mg: ‑0.49±0.13%; 1500 mg: -0.62±0.12%; PBO: ‑0.06
±0.13%). Met IR 2000 mg elicited a ‑1.10±0.13% HbA1c improvement.
Fasting plasma glucose (FPG) improvement (Caverage Week 4-16) was signifi-
cantly greater with 900-1500mgMetDR vs PBO, and the effect with 1500mg
Met DR approached that of 2000 mg Met IR (-25.1±4.1 vs ‑32.6±4.2 mg/dL,
respectively; NS). Thus, 1500mgMet DR exhibited 1.5-fold (HbA1c) and 2.1-
fold (FPG) greater relative efficacy than Met IR when adjusting for plasma
metformin exposure. Adverse events were primarily gastrointestinal and inci-
dence was lower with Met DR (<16% at all doses) vs Met IR (28%). Nausea
incidence wasmarkedly lower withMet DR (1-3% vs 10%Met IR), likely due
to Met DR bypassing the stomach.
Conclusion: The improved efficacy relative to plasma exposure with Met DR
may result in an improved benefit/risk profile for patients with CKD Stage 3B
or 4, in whomminimizing exposure is desirable. Delivery ofMet DR at higher
doses may result in greater efficacy but at the expense of increased systemic
exposure. Importantly, reducing current metformin dosage in an attempt to
achieve the low exposure of Met DR would result in a disproportionate loss
in efficacy.
Clinical Trial Registration Number: NCT02526524
Disclosure: M. Fineman: Employment/Consultancy; Elcelyx Therapeutics.
Stock/Shareholding; Elcelyx Therapeutics.
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Metformin exposure with gut-restricted delayed-release metformin in
CKD Stage 4 does not exceed that of current metformin used on-label:
results from population PK modelling
G. Bakris1, A. Taylor2, B. Walsh3, C. Burns3, M. Fineman3;
1University of Chicago Medicine, Chicago, 2Certara Strategic Consulting,
Raleigh, 3Elcelyx Therapeutics, Inc., San Diego, USA.

Background and aims: By utilizing an enteric coating to bypass the
stomach and upper intestine, delayed-release metformin (Met DR) de-
livers metformin to the lower bowel and thereby retains its gut-based
glucose-lowering properties but with greatly reduced absorption and
systemic exposure. The relative bioavailability of Met DR from doses
of 1500 mg to 2400 mg is ~40% of that seen with typical clinical doses
of immediate-release metformin (Met IR). Thus, a dose of 2400 mg Met
DR results in similar systemic exposure to 1000 mg Met IR. In a 16-
week study, 1500 mg Met DR provided 56% (HbA1c) and 77% (fasting
glucose) of the efficacy of 2000 mg Met IR with only 37% of the
exposure. Taken together, 1500 mg Met DR exhibited 1.5-fold
(HbA1c) to 2.1-fold (fasting glucose) greater efficacy relative to expo-
sure than 2000 mg Met IR. This greater efficacy/exposure ratio may
provide an improved benefit/risk profile in patients for whom minimiz-
ing metformin exposure is desirable, such as patients with advanced
chronic kidney disease (CKD). Metformin is currently restricted in
CKD Stage 3B and contraindicated in CKD Stage 4 due to lactic acido-
sis risk secondary to increased systemic metformin exposure. Met DR
may provide a treatment option for these patients. To describe the range
of exposures expected in patients with CKD Stage 3B/4, a population
PK model was developed to characterize the absorption and disposition
of Met IR, extended-release metformin (Met XR), or Met DR at varying
doses in subjects across a range of renal impairment.

Materials and methods: The population PK model was developed using
5,854 plasma and 762 urine observations from 108 subjects who received
orally administered single or multiple doses of Met IR, Met XR, or Met DR
in subjects with varying degrees of renal impairment. Each simulation com-
prised 1000 subjects with varying body weight and renal function. eGFR
values were assumed to arise from uniform distributions between 45-59.5
mL/min/1.73 m2 (CKD Stage 3A), 30-44.5 mL/min/1.73 m2 (CKD Stage
3B), and 15-29.5 mL/min/1.73 m2 (CKD Stage 4). The simulations also as-
sumed 50% females and 61% Caucasians. Met DR relative bioavailabilities
were estimated from noncompartmental analyses of data from two compara-
tive bioavailability studies.
Results: Predicted steady-state exposures (AUC0-24h) with Met DR doses of
up to 2100 mg were no higher in CKD Stage 4 than those with on-label use of
2000 mg Met IR in patients with CKD Stage 3A.
Conclusion: We conclude that Met DR at doses up to 2100 mg daily may
provide a favorable benefit/risk profile for patients with CKD Stage 3B cur-
rently receiving metformin, or a novel option to initiate metformin for patients
with CKD Stage 3B/4.

Disclosure: G. Bakris: Employment/Consultancy; Merck, Elcelyx. Other;
AbbVie, Janssen, Bayer.
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Fatty liver disease is associated to increased glucogenic amino acids and
decreased de novo alanine synthesis
A. Gastaldelli1, F. Carli1, M. Gaggini1, C. Rosso2, G. Mingrone3, E.
Buzzigoli1, C. Barbieri1, V. Della Latta1, D. Ciociaro1, M. Marietti2, M.
Abate2, E. Bugianesi2;
1Metabolism Unit, CNR Institute of Clinical Physiology, Pisa, 2Dept. of
Medical Sciences, University of Turin, Division of Gastroenterology and
Hepatology and Lab. of Diabetology, Turin, 3Catholic University,
Department of Internal Medicine, Rome, Italy.

Background and aims: Amino acids (AA) are the main substrate of
muscle proteins and several studies have shown that insulin resistance
(IR) is associated to increased protein catabolism with net release of
AA. In fasting state, AA, in particular alanine and glutamine, are used
as substrate for de novo gluconeogenesis and energy metabolism. During
postprandial state, alanine and glutamine are synthesized from glucose and
used by the muscle for protein synthesis. The goal of this study was to
evaluate 1) if concentrations of glucogenic AA (GNG-AA) were increased
in condition of hepatic insulin resistance (Hep-IR) like obesity or
NAFLD, 2) if de novo synthesis of alanine/glutamine after a labeled
glucose load was associated to severity of NAFLD, explaining the in-
creased risk of sarcopenia present in these subjects.
Materials and methods: We studied 44 non diabetic NAFLD subjects with
liver biopsy (29 NAFLD-NO and 15 NAFLD-Ob) and 20 non-obese controls
(CT-NO). We measured plasma GNG-AA (alanine, glutamate, branched chain
amino acids (BCAA), and aromatic amino acids (AAA)) by GCMS, fasting
EGP (by tracer infusions), and calculated Hep-IR (EGPxInsulin), HOMA,
Adipo-IR (FFAxInsulin). We also developed a novel protocol to study de-
novo AA synthesis by measuring the rate of de-novo alanine, glutamine and
glutamate synthesis from U-13C-glucose given orally. We studied 20 subjects
with a double tracer OGTT (1.5g U-13C-glucose plus 75g of unlabeled glu-
cose), and 13C-AA production was measured by GCMS
Results: From CT-NO to NAFLD-NO to NAFLD-Ob we observed an in-
crease in total EGP (584±44 to 710±23 to 839±40 umol/min, p<0.0002) and
Hep-IR (52±6 to 96±6 to 166±23 umol/kg/min x mU/l, p<0.001). Fasting
GNG-AA, in particular alanine and glutamate, were also higher in NAFLD
(NAFLD-ob 1588±98, NAFLD-NO 1467±36, CT 1296±55 umol/l, p<0.005).
Total GNG-AA positively correlated with both EGP (R=0.47 and p=0.0006)
and Hep-IR (R=0.35, p=0.0096). This was associated to an increased protein
catabolism as indicated by the higher BCAA concentration in NAFLD com-
pared to controls (NAFLD-ob 355.3±9.8, NAFLD-NO 389.7±23.4, CT 313.1
±12.9 umol/l, p<0.001). We followed de-novo alanine, glutamine and gluta-
mate synthesis after a 13C-glucose load but we were able to detect reliable
levels of 13C-enrichment only in alanine, while the 13C-incorporation into
glutamine or glutamate was very low. De-novo alanine production was posi-
tively correlated with glucose rate of disappearance (R=0.45, p=0.04) indicat-
ing that reduced peripheral insulin sensitivity is playing a major role. The
alanine de-novo synthesis tended to be reduced in NAFLDwith severe fibrosis
independent of obesity.
Conclusion: Subjects with NAFLD exhibit increased GNG-AA and BCAA
concentrations and reduced alanine turnover that might explain the increased
risk of Hep-IR and sarcopenia.
Supported by: the European Union grant “EPoS-Elucidating Pathways of
Steatoh
Disclosure: A. Gastaldelli: None.
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Global and tissues-specific Ogt deletion revealed various effects of O-
GlcNAcylation in glucose metabolism
S. Ida1, K. Morino1, N. Ohashi1, O. Sekine1, S. Kume1, K. Iwasaki2, N.
Harada2, N. Inagaki2, S. Ugi1, H. Maegawa1;

1Department of Medicine, Shiga University of Medical Science, Otsu,
2Department of Diabetes, Endocrinology and Nutrition, Kyoto University,
Kyoto, Japan.

Background and aims: Post-translational modifications to intracellular pro-
teins regulate a variety of cellular functions. Growing evidence indicates
that dysfunction of post-translational modifications disrupts cellular ho-
meostasis and is strongly associated with the pathogenesis of numerous
diseases. O-GlcNAcylation is one of the post-translational modifications
that is characterised by the addition of Nacetylglucosamine to various
proteins by O-GlcNAc transferase (Ogt) and serves as “an intracellular
nutrient sensor” by modulating various cellular processes. Although it has
been speculated that O-GlcNAcylation is associated with glucose metab-
olism, its exact role in whole body glucose metabolism has not yet been
fully elucidated. Here, we investigated whether loss of O-GlcNAcylation
globally and in specific organs affected glucose metabolism in mammals
under physiological conditions.
Materials and methods: Tamoxifen-inducible global Ogt knockout mice
were generated by crossbreeding Ogt-flox mice with R26-Cre-ERT2 mice.
Liver-, skeletal muscle-, adipose tissue- and pancreatic beta cell-specific Ogt
knockout mice were generated by crossbreeding Ogt-flox mice with Alb-Cre,
Mlc1f-Cre, Adipoq-Cre and Pdx1PB-CreERTM mice, respectively. Various
metabolic phenotypes including glucose metabolism were evaluated in each
model.
Results: Tamoxifen-inducible global Ogt knockout (Ogt-KO) mice exhibited
severe weight loss (Ogt-flox 29.1±1.4 vs. Ogt-KO 9.8±0.46 g, p<0.01),
hypoglycaemia (5.65±0.17 vs. 4.87±0.15 mmol/l, p<0.01) and
hypoproteinemia (4.3±0.1 vs. 2.9±0.3 g/dL, p<0.01) 3 week after Tamoxifen
injection, although food intake was preserved. Moreover, tissue-specific Ogt
deletion from insulin-sensitive organs, including liver, skeletal muscle and
adipose tissues, had little impact on glucose metabolism under physiological
conditions. However, pancreatic beta cell-specific Ogt knockout (Ogt-
betaKO) mice displayed transient hypoglycaemia (Ogt-flox 5.46±0.41 vs.
Ogt-betaKO 3.88±0.26 mmol/l, p=0.015) associated with enhanced insulin
secretion and accelerated adiposity, followed by subsequent hyperglycemia
(Ogt-flox 6.34±0.32 vs. Ogt-betaKO 26.4±2.37 mmol/l, p<0.01) with insulin
depletion accompanied by beta cell apoptosis.
Conclusion: Our findings suggest that O-GlcNAcylation is indispensable for
survival also in adult mice. O-GlcNAcylation does not impact glucose metab-
olism in insulin-sensitive tissues but plays crucial roles in pancreatic beta cell
function, and survival under physiological conditions. Our results provide
novel insight into O-GlcNAc biology and physiology in glucose metabolism.
Supported by: JSPS
Disclosure: S. Ida: None.
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A novel stepwise eu-, hyper- and hypoglycaemic clamp using stable tracer
method to compare glucose fluxes and lipolysis in type 1 and type 2
diabetes
E. Svehlikova1, S. Sach-Friedl1, H.-P. Schadler2, T. Augustin2, C. Magnes2,
A. Eberl2, S. Narath3, M. Urschitz1, M. Wolf1, G. Treiber1, T.R. Pieber1,2;
1Department of Internal Medicine, Division of Endocrinology and
Diabetology, Medical University of Graz, 2HEALTH – Institute of
Biomedicine and Health Sciences, Joanneum Research, 3CBmed – Center
for Biomarker Research in Medicine, Graz, Austria.

Background and aims: Recently it was proposed that some diabetes medi-
cations shift the fuel balance towards lipolysis and ketogenesis. The aim of this
study was to establish a novel stable tracer method to assess endogenous
glucose production (EGP) and lipolysis (rate of appearance [Ra] glycerol)
during eu-, hyper-, and hypoglycaemia in type 1 (T1DM) and type 2 diabetes
mellitus (T2DM).
Materials and methods: A stepwise eu- (5.5 mmol/L) and hyperglycaemic
(11.1 mmol/L) clamp with ambient insulin levels was followed by an insulin
induced (T1DM: 1.5 mU/kg/min; T2DM: 2.5 mU/kg/min) hypoglycaemic
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clamp (5.5, 3.5, 2.5 mmol/L). Primed tracer infusion of [6,6-2H2]glucose
(prime: 9.6 mg/kg, constant: 0.08 mg/kg/min) and [1,1,2,3,3-2H5]glycerol
(prime: 1.5 μmol/kg, constant: 0.1 μmol/kg/min) was used to assess EGP,
peripheral glucose uptake (PGU) and Ra glycerol throughout all glycaemic
levels (Fig.). Glucagon was measured by specific double sandwich ELISA
(Mercodia AB, Sweden), all other hormones by routine assays, isotopic glu-
cose and glycerol by gas-chromatography mass spectrometry. Ten C-peptide
negative T1DM (age 42±14 ys, diabetes duration 21±13 ys, BMI 23.2±2.0 kg/
m2, HbA1c 60±11 mmol/mol) were compared to 17 metformin only treated
T2DM patients (age 53±6 ys, diabetes duration 6.6±5.1 ys, BMI 28.9±3.3 kg/
m2, HbA1c 61±11 mmol/mol).
Results: Glucagon levels were significantly lower in T1DM compared to
T2DM during euglycaemia (2.2±1.1 vs. 9.4±4.1 pmol/L; p<0.001) and
during hypoglycaemia (at 2.5 mmol/L: 1.5±1.1 vs. 18.9±14.0; p<0.001).
At euglycaemia insulin (17.0±8.0 vs. 28.7±48.3 mU/L, ns), EGP (2.3±0.4
vs. 2.2±0.5 mg/kg/min; ns), Ra glycerol (2.5±0.8 vs. 2.0±0.9 μmol/kg/
min; ns) and ketones (0.09±0.06 vs. 0.06±0.04 mmol/L; ns) were compa-
rable in T1DM and T2DM. During hyperglycaemia, EGP (3.5±1.8 vs. 1.8
±0.4 mg/kg/min, p<0.02), Ra glycerol (4.1±2.0 vs. 2.3±0.9 μmol/kg/min;
p<0.02) and ketones (0.85±0.36 vs. 0.14±0.15 mmol/L; p<0.001) were
substantially higher in T1DM, but insulin lower (5.3±4.9 vs. 30.8±38.4
mU/L; p<0.02). During induction of hypoglycaemia EGP and ketones
were comparable, but T2DM had higher Ra glycerol (1.3±0.4 vs. 0.9
±0.3 μmol/kg/min; p<0.01) despite higher insulin levels (229±42 vs.
104±38 mU/L; p<0.001). NEFA levels were not different throughout the
clamp.
Conclusion: This novel stepwise clamp using a stable tracer method
allows assessment of glucose fluxes (EGP and PGU) and lipolysis (Ra
glycerol) over a wide range of glycaemic levels in subjects with dia-
betes. Distinct differences in fuel shifts (e.g.in lipolysis) are not de-
tected by NEFA measurement, but by rate of appearance of glycerol
using a stable tracer method.

Supported by: AstraZeneca
Disclosure: E. Svehlikova: None.
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Mild physiologic hyperglycaemia induces hepatic insulin resistance in
healthy Normal Glucose Tolerant (NGT) subjects
D. Tripathy, A. Merovci, M. Abdul-Ghani, R. DeFronzo;
Diabetes, Medicine, University of Texas Health Science Center, San Antonio,
USA.

Background and aims: Chronic hyperglycemia worsens skeletal muscle in-
sulin resistance and causes beta cell dysfunction; i.e. glucotoxicity. However,
effect of mild chronic hyperglycemia on hepatic insulin sensitivity never has
been examined. The aim of the present study was to evaluate effect of a
physiologic increase in plasma glucose concentration on endogenous glucose
production (EGP) in healthy NGT individuals.
Materials and methods: 16 NGT subjects: 8 with family history of T2DM
( FH+( (5M/3F, age = 47± 14 yrs, BMI = 27 ± 1 kg/m2) and 8 without FH

(FH-) (4M/4F, Age = 42±9, BMI = 26±1 kg/m2) participated in a 3-step
hyperinsulinemic (10, 20, 40 mU/m2·min) euglycemic clamp before and after
a 48 hour glucose infusion to increase plasma glucose conc by ~50 mg/dl
above baseline. Endogenous (primarily reflects liver) glucose production
was measured with [3-3H] glucose and gluconeogenic rate was measured as
(EGP) (plasma C5/ C2 glucose ratio) using the deuterated water method.
Results: FPG concentration increased from 97± 4.5 to 138± 5mg/dl following
48 hours of glucose infusion while basal EGP increased from 2.05±0.09 to
3.06±0.29 mg/kg•min (p=0.003) and hepatic insulin resistance index (EGP X
Fasting Plasma Insulin) increased markedly and similarly (20.1±1.8 vs 51.7±
6.6, p<0.005) following glucose infusion in FH+ and FH- subjects. Following
chronic glucose infusion, the rate of gluconeogenesis (5.58± 1.8 vs 5.78±2.06
μmol/kg•min) remained unchanged. The rate of glycogenolysis (total EGP
minus gluconeogenic rate) increased following chronic glucose infusion
(6.55± 3.3 to 8.25±2.4 μmol/kg•min, p<0.10). Thus, both increased glycogen-
olysis and gluconeogenesis contributed to the increase in basal EGP following
chronic glucose infusion. Following 48 hr glucose infusion, total body insulin
sensitivity declined from 8.75±2.1 to 6.92± 6 mg.kg/min (p<0.05) during the
40 mU/m2•min insulin clamp. There was no significant change in plasma
glucagon or free fatty acid concentrations.
Conclusion: Chronic (48 hr) physiologic hyperglycemia to levels seen in
T2DM increases basal endogenous (hepatic) glucose production and induces
hepatic and skeletal muscle insulin resistance in healthy NGT subjects. These
results demonstrate, for the first time in man, that glucotoxicity causes hepatic
insulin resistance to the suppressive effect of insulin on hepatic glucose
production.
Supported by: NIH
Disclosure: D. Tripathy: None.
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Clustering of diabetes into novel subgroups provides improved prediction
of outcome
E. Ahlqvist1, A. Käräjämäki2, M. Martinell3, P. Storm1, M. Dorkhan1, P.
Vikman1, R.B. Prasad1, D. Mansour Aly1, N. Shaat1, E. Lindholm1, T.
Tuomi4,5, A.H. Rosengren1, L. Groop1,4;
1Lund University Diabetes Centre, Lund University, Malmö, Sweden,
2Primary Health Care, Vaasa Central Hospital, Vaasa, Finland, 3Public
Health and Caring Sciences, Uppsala University, Uppsala, Sweden, 4Finnish
Institute for Molecular Medicine, Helsinki University, 5Folkhälsan Research
Center, Helsinki, Finland.

Background and aims: The current classification of diabetes into two main
forms (T1D and T2D) has been useful in delineating T1D as an insulin-
deficient form requiring insulin therapy but less useful for dissecting the het-
erogeneity of T2D. A refined classification could provide a powerful tool to
identify those at greatest risk of complications already at diagnosis and tailor
individualized treatment.
Materials and methods: We performed unsupervised clustering (k-means
and hierarchical) based on six variables (age, BMI, HbA1c, HOMA2-B,
HOMA2-IR and GAD auto-antibodies) in ANDIS, a Swedish cohort of
15,000 newly diagnosed diabetes patients. Disease progression, treatment
and development of complications were followed using medical records and
national registries. Risk of complications was analyzed using cox regression
with the largest cluster as reference. Genetic loci known to be associated with
T2D and related traits were analysed using MLE comparing each cluster to a
non-diabetic cohort from the same geographical region.
Results: ANDIS patients clustered into one GADA-positive cluster (re-
ferred to as SAID, Severe Autoimmune Diabetes) and four GADA-
negative clusters. This was replicated in three independent cohorts from
Sweden and Finland. Cluster 2 (SIDD, Severe Insulin Deficient Diabetes;
17.5% of patients) was characterized by early onset, insulin deficiency
and high HbA1c. During a mean follow-up of 4 years SIDD had higher
HbA1c, was more likely to be prescribed insulin and develop diabetic
retinopathy compared to other GADA-negative clusters. Cluster 3 (SIRD,
Severe Insulin Resistant Diabetes; 15.3%) had the highest risk of kidney
disease including CKD stage 3B (HR 3.30[2.67-4.08], p=3.6x10-28) and
macroalbuminuria/end-stage renal disease (ESRD; HR 2.40[1.69-3.42],
p=9.8x10-7). This was replicated in a cohort with longer follow-up
(SDR, mean 11 years), where SIRD had five-fold increased risk of
ESRD (HR 5.04[2.76-9.23], p=1.5x10-7). Cluster 4 (MOD, Mild Obese
Diabetes; 21.6%) and cluster 5 (MARD, Mild Age-Related Diabetes;
39.1%) showed only modest metabolic derangements. Using p<0.01 as
cut-off, no genetic variant was associated with all clusters. Strikingly,
the T2D-associated variant, rs7903146, in the TCF7L2 gene was associ-
ated with SIDD (OR 1.51[1.33-1.71], p=2.8x10-10), MOD (OR 1.38[1.21-
1.56], p=25.7x10-7) and MARD (OR 1.41 [1.28-1.55], p=1.1x10-12), but
not with SIRD (OR 1.00[0.87-1.15], p=0.86). A variant in IGF2BP2
(rs4402960) was associated with SIDD (OR 1.23[1.08-1.40], p=2.0x10-4)
and MARD (OR 1.22[1.11-1.33], p=2.1x10-6), but not with SIRD (OR
1.01[0.88-1.16], p=0.53) or MOD (OR 1.04[0.92-1.18], p=0.31).
Conclusion: This study provides a first step towards a more precise, clinically
useful, classification of diabetes representing an important step towards preci-
sion medicine in diabetes.
Supported by: Swedish Research Council, ERC, Novo Nordisk Foundation,
ALF
Disclosure: E. Ahlqvist: None.

250
Clustering on baseline clinical variables identifies subgroups of type 2
diabetes patients with different rate of progression over 18 months: a
DIRECT study
C.A. Brorsson1, H. Krogh Pedersen1, V. Gudmundsdottir1, A. Mari2, A.
Kurbasic3, A. Viñuela4, J. Fernandez5, A. Mahajan5, R. Gupta1, E.

Dermitzakis4, M. MacCarthy5, P. Franks3, E. Pearson6, S. Brunak1,7, for the
DIRECT Consortium;
1Department of Bioinformatics, Technical University of Denmark, Lyngby,
Denmark, 2Institue of Neuroscience - National Research Council, Padova,
Italy, 3Lund University, Malmö, Sweden, 4University of Geneva, Geneva,
Switzerland, 5University of Oxford, Oxford, 6University of Dundee,
Dundee, UK, 7University of Copenhagen, Copenhagen, Denmark.

Background and aims: Type 2 diabetes is characterized by a heterogeneous
presentation with varying degrees of insulin resistance and β-cell failure.
Taking advantage of the detailed clinical information collected for type 2
diabetes patients included in the DIRECT study, our aim was to characterize
inter-individual heterogeneity and identify subgroups with different presenta-
tions of diabetic phenotypes at baseline, and investigate the effect on the rate of
progression during follow-up. Genotyping data was used to evaluate genetic
differences between subgroups.
Materials andmethods: 836 newly diagnosed individuals were enrolled
in the DIRECT study. The clustering was based on 20 clinical vari-
ables from the baseline visit consisting of anthropometric, biochemical
and glycaemic modeling variables. We clustered the individuals using
an unsupervised, agglomerative clustering method. Diabetes progres-
sion was assessed using individual HbA1c slopes obtained from a
conditional linear mixed-model using data at 0, 9 and 18 month ad-
justed for weight, diabetes medication and baseline HbA1c. An extra
time-varying covariate defined to be 1 at baseline and zero for all
other visits was introduced to account for presence of effect from
baseline to subsequent visits. Linear regression models with cluster
membership as predictor was used to calculate effect, 95% CI and
p-values for differences between subgroups. A genetic risk score
(GRS) was calculated from the cumulative number of risk alleles of
65 published GWAS SNPs for type 2 diabetes.
Results: Full clinical data was available for 790 individuals. We identi-
fied three major patient subgroups that differed significantly in regards
to their baseline characteristics. The three groups could broadly be de-
scribed as insulin resistant (IR), β-cell deficient (βD), and mixed. The
most significant difference was seen in insulin sensitivity (ln(Matsuda),
beta (95% CI): Mixed= -0.61 (-0.68- -0.55), p=9.9*10-68; IR=-1.3 (-1.3-
-1.2), p=4.9*10-203) compared to the βD group, but also insulin secre-
tion, C-peptide, BMI, basal glucose, triglycerides and ALT (p<10-16).
The IR group was treated with significantly more metformin compared
to the βD group (% maximum dose: IR= 5.13 (1.79-8.47), p=0.003).
Investigating the rate of progression in HbA1c between baseline and 18
months showed that the IR group had the fastest progression compared
to the βD group, which had the slowest progression (change in HbA1c
(mmol/mol)/year: IR=0.77 (0.32-1.22), p=0.0008). There was no differ-
ence for the GRS constructed of 65 GWAS SNPs.
Conclusion:We have demonstrated that the newly diagnosed type 2 diabetes
cohort from DIRECT has a heterogeneous presentation of their diabetic phe-
notype at baseline. Clustering identified three major subgroups, driven by their
level of insulin resistance-related traits. The subgroups showed differences in
their rate of progression over 18 months with the insulin resistant group show-
ing the fastest progression.
Supported by: IMI Joint Undertaking n° 115317, FP7/2007-2013 and EFPIA
companies in kind
Disclosure: C.A. Brorsson: None.
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Single antibody positivity associates with two distinct phenotypes in
people with young-onset diabetes: insights from the MY DIABETES
study
S.Misra1, A. Sebastian2, X. Liu2, L. Lupak1, E.L.Williams1, D.G. Johnston2,
N.S. Oliver2;
1Metabolic Medicine, Imperial College Healthcare NHS Trust, 2Metabolic
Medicine, Imperial College London, London, UK.

Background and aims: Pancreatic autoantibody status may be used as a
biomarker to differentiate diabetes subtype. Single antibody positivity in indi-
viduals presenting at older age has uncertain significance, but has not been
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fully explored in young-onset individuals. Using a cross-sectional cohort we
sought to determine the phenotype of individuals with single antibody
positivity.
Materials and methods: The MY DIABETES study recruits people diag-
nosed <30 years with any type of diabetes from white, south Asian &
African-Caribbean ethnicity. Participants are phenotyped using fasting serum
C-peptide (FCP) and anti-GAD-65, IA-2 & ZnT8 autoantibodies. We studied
3 groups; those with single antibody positivity (AB+), those with multiple
antibodies positive (AB++) and those negative (AB-). We focussed analysis
on people with residual beta cell function (FCP>99pmol/L). Clinical features
of those with FCP>99pmol/L were compared across the 3 antibody groups.
Results: 229 of 701 (33%) individuals were AB+ at assessment (66%
GAD, 17% IA-2 & 17% ZnT8), 165 (24%) were AB++ & 307 (44%)
were negative to all three antibodies. Features of AB+: Of these 36 (17
%) had an FCP>99 pmol/L. People with FCP>99pmol/L were diagnosed
older (24.5 vs 16 yrs, p<0.0001) with shorter durations (7.9 vs 22 yrs
p<0.0001), had higher BMI (28 vs 25kg/m2 p=0.02), were more likely to
be from a non-white ethnic group (55% vs 20% p=0.003) & less likely to
be insulin-treated (77% vs 100%) than those with FCP<100pmol/L. AB+
vs AB++: 39 of 165 (21%) individuals with AB++ had a FCP>99pmol/L.
Compared to this group, people with AB+ & FCP>99pmol/L had longer
durations of diabetes (7.9 vs 1.2 yrs p =0.0001), significantly higher FCP
(467 vs 265 pmol/L p=0.005), less likely to be insulin-treated (77% vs
92% p=0.04) and no ethnic differences were observed. AB+ vs AB-: 127
of 307 (41%) individuals that were AB- had FCP>99pmol/L. Compared
to this group, people with AB+ and FCP>99pmol/L had similar ages at
diagnosis (21 vs 24.5 yrs p=0.22), durations (10.7 vs 7.9 yrs, p=0.42),
BMI (28.1 vs 27.9 p=0.9) & FCP (580 vs 467, p=0.18). No differences
in ethnicity or proportion insulin treated were observed. Key Findings: 1)
An FCP cut-off of 100pmol/L identified two distinct AB+ groups; those
with long duration who are FCP deficient and those with shorter dura-
tions who have preserved FCP. 2) Despite longer duration of diabetes, the
AB+ group with preserved FCP has significantly higher FCP than the
AB++. 3) The AB+ group with preserved FCP is non-significantly dif-
ferent from the AB- group.
Conclusion: Single antibody positivity in young-onset diabetes associates
with two phenotypes; a long-duration FCP deficient phenotype similar to those
with multiple antibodies positive & a shorter duration phenotype with pre-
served FCP. This latter group aligns more closely to the AB- group than the
AB++ group with preserved FCP, suggesting mixed diabetes aetiology. This
group requires further study to investigate if they represent a discrete pheno-
type of type 1 diabetes or non-type 1. In a multi-ethnic young-onset diabetes
population, single antibody positivity may be associated with a non-type 1
diabetes phenotype. Individuals with single antibody positivity require more
detailed follow-up and FCP assessment to determine subtype of diabetes.
Clinical Trial Registration Number: NCT02082132
Supported by: Diabetes Research & Wellness Foundation
Disclosure: S. Misra: None.
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Overweight, obesity, genetic susceptibility and the risk of LADA: Latent
Autoimmune Diabetes in Adults
R. Hjort1, J.E. Löfvenborg1, E. Ahlqvist2, L. Alfredsson1, T. Andersson1,3, P.-
O. Carlsson4, L. Groop2,5, M. Martinell6, B. Rasouli1, A. Rosengren2, T.
Tuomi7,5, S. Carlsson1;
1Institute of Environmental Medicine, Karolinska Institutet, Stockholm,
2Department of Clinical Sciences in Malmö, Lund University, Malmö,
3Center for Occupational and Environmental Medicine, Stockholm County
Council, Stockholm, 4Department of Medical Sciences, Uppsala University,
Uppsala, Sweden, 5Finnish Institute of Molecular Medicine, Helsinki
University, Helsinki, Finland, 6Department of Public Health and Caring
Sciences, Uppsala University, Uppsala, Sweden, 7Division of
Endocrinology, Abdominal Center, Helsinki University Hospital, Research
Program for Diabetes and Obesity, University of Helsinki, and Folkhälsan
Research Center, Helsinki, Finland.

Background and aims: Excessive weight is a major risk factor for type 2
diabetes (T2D) but its role in the promotion of autoimmune diabetes is not

clear.We investigated the risk of latent autoimmune diabetes in adults (LADA)
in relation to overweight and obesity and the interaction with high risk HLA-
genotypes using data from a large population-based case control study from
Sweden.
Materials and methods:We used data from ESTRID (epidemiological study
of risk factors for LADA and T2D), including incident cases of LADA
(Glutamic acid decarboxylase antibodies (GADA) positive, n=425) and T2D
(GADA negative, n=1420) from ANDIS/ANDIU and 1704 population-based
matched controls. We present odds ratios (OR) with 95% confidence intervals
(CI) adjusted for age, sex, family history of diabetes, physical activity, and
smoking. HLA genotypes where categorized as high risk (DR4-DQ8, DR4/3-
DQ8, DR3/4, DR3/3, DR4/4, and DQA1*0501-DQB1*0201) or other (DR3/
X, DR4/X, DR4-DQ7, and DRX/X). Interaction between overweight (BMI
≥25 kg/m2) and high risk HLAwas assessed by attributable proportion due to
interaction (AP).
Results: Obesity (BMI ≥30 kg/m2) was associated with an increased risk of
LADA (OR 2.93; CI 2.17-3.97) and even more so with T2D (OR 18.88; CI
14.29-24.94). The association was stronger in LADA with low GADA
(<median) (OR 4.25; CI 2.76-6.52) than LADAwith high GADA (OR 2.14;
CI 1.42-3.24). The combination of overweight and high risk HLA yielded an
OR 8.40; CI 5.04-14.00 with AP estimated at 0.39 (CI 0.13-0.64). Obese vs.
normal weight LADA patients had lower GADA levels (51 vs. 250 vs. IU/ml,
p<0.001), better β-cell function [HOMA] (26.1 vs. 60.8, p<0.0001) and less
insulin sensitivity [HOMA] (32.1 vs. 54.1, p<0.0001).
Conclusion: Overweight/obesity is associated with increased risk of LADA,
especially in carriers of high risk HLA genotypes. Obese LADA patients had a
more type-2 like phenotype, but high BMI was also associated with more
autoimmune LADA. These findings support the hypothesis that even in the
presence of autoimmunity, factors linked to insulin resistance such as exces-
sive weight will promote onset of diabetes.

Supported by: VR, FORTE, Swedish Diabetes Association, Novo Nordisk,
ERC, ALF, EXODIAB
Disclosure: R. Hjort: None.
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Early skin aging in diabetes is associated with a decrease in CB1
cannabinoid receptor expression
E.C. Leal1, R. Pirzgalska1, D. Marques-da-Silva1, L. Moura1, D. Espinoza1,
C. Ledent2, A. Köfalvi1, E. Carvalho1,3;
1Center for Neurosciences and Cell Biology, Coimbra, Portugal, 2IRIBHM,
Université Libre de Bruxelles, Brussels, Belgium, 3The Portuguese Diabetes
Association (APDP), Lisbon, Portugal.

Background and aims: The G protein-coupled metabotropic cannabinoid
receptor type-1 (CB1R) is a major regulator of metabolism, growth and in-
flammation. Yet, its potential role in the skin is little understood.We found that
CB1R expression was decreased in diabetic mouse skin. Our aim was to
evaluate the role of CB1R in the skin alterations related to aging in diabetes
with the use of a CB1R knockout mice model.
Materials and methods: We quantified by q-RT-PCR markers of prolifera-
tion, inflammation, angiogenesis, oxidative stress, collagen (COL1A2,
COL3A1) in the skin of wyld-type control (WT), WT streptozotocin (STZ)-
induced diabetic mice (DM WT), CB1R knockout (CB1RKO) and DM
CB1RKO mice. We stained the skin collagen with trichrome masson. Also,
we measure the levels of reactive oxygen species (ROS) and the macrophage
phenotype, M1 and M2, in skin by immunohistochemistry.
Results: We found that the mRNA CB1R expression and the CB1R
protein levels were decreased in the skin of diabetic mice (0.5±0.03
fold-change and 72.6±5.3% of WT, respectively, p<0.05). The expression
of collagen was significantly decreased in diabetic and CB1RKO mice
(COL1A2, 0.29±0.1 and 0.28±0.03 fold-change, respectively, p<0.01; and
COL3A1, 0.24±0.1 and 0.19±0.04 fold-change, respectively, p<0.01), and
similar alteration was found in DM CB1RKO mice, suggesting an early
ageing process. The absence of CB1 receptors significantly augmented the
expression of several inflammatory markers, interleukin-6 (IL-6, 5.6±1.5
fold-change, p<0.01), keratinocyte-derived chemokine (KC, 5.2±2.2 fold-
change, p<0.01), and tumor necrosis factor-alpha (TNF-α, 3.7±0.6 fold-
change, p<0.01), and similar levels were found when compared with DM
WT and DM CB1RKO mice. Moreover, the ratio M1/M2 macrophage
and the ROS levels were significantly higher under diabetic conditions
(M1/M2: DM WT, 0.4±0.03 comparing with WT, 0.2±0.03, p<0.05, and
ROS: DM WT, 189±16.9% of WT, p<0.05) and in CB1RKO mice (M1/
M2: CB1RKO, 0.5±0.07 comparing with WT, 0.2±0.03, p<0.05, and
ROS: DM WT, 176±21.3% of WT, p<0.05), which was consistent with
the decrease in the antioxidant capacity of the skin, particularly a decrease
in superoxide dismutase (SOD)-1 (DM WT: 0.58±0.1 fold-change,
CB1RKO: 0.69±0.1 fold-change, DM CB1RKO, 0.39±0.1 fold-change,
p<0.05), catalase (DM WT: 0.41±0.1 fold-change, CB1RKO: 0.49±0.1
fold-change, DM CB1RKO, 0.36±0.1 fold-change, p<0.05) and heme-
oxigenase1 (Hox1) expression (DM WT: 0.35±0.1 fold-change,
CB1RKO: 0.51±0.1 fold-change, DM CB1RKO, 0.1±0.03 fold-change,
p<0.05).
Conclusion:Our results indicate that the lack of CB1R impairs the expression
of markers involved in the control of inflammation and tissue regeneration.
These lead to accelerated skin aging by the increased production of reactive
oxygen species, a decrease in the antioxidant defenses and a higher pro-
inflammatory environment. We conclude that the decreased CB1R expression
may be a major pathologic mechanism in accelerated skin aging in diabetes.
Supported by: FCT, SPD, EFSD/JDRF/Novo Nordisk
Disclosure: E.C. Leal: None.
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Relation to skin microvessel proliferation and vascular endothelial
growth factor expression to microvascular complications in patients with
type 2 diabetes
K. Sugimoto1, H. Murakami2, T. Deguchi3, A. Arimura3, S. Suzuki1, M.
Daimon2, S. Yagihashi4;

1Diabetes Center, Ohta Nishinouchi Hospital, Koriyama, 2Department
of Endocrinology and Metabolism, Hirosaki University Graduate
School of Medicine, Hirosaki, 3Department of Diabetes and
Endocrine Medicine, Kagoshima University Graduate School of
Medical and Dental Sciences, Kagoshima, 4Department of Pathology
and Molecular Medicine, Hirosaki University Graduate School of
Medicine, Hirosaki, Japan.

Background and aims: Previous studies have indicated the involvement of
vascular endothelial growth factor (VEGF) in the pathophysiology of diabetic
neuropathy, retinopathy and nephropathy, but the expression of VEGF in skin
microvasculature in relation to type 2 diabetic microvascular complications
has yet to be fully explored.
Materials and methods: The current study enrolled 26 patients with type 2
diabetes (20 males/6 females; mean (SD) age, 51 (16) years; HbA1c, 76 (25)
mmol/l), and 16 male non-diabetic subjects (mean (SD) age, 41 (10) years)
with fasting plasma glucose levels of <5.6 mmol/l and HbA1c of <33
mmol/mol. All participants provided written informed consent. Three-mm
skin biopsies were performed 10-cm above the lateral malleolus, and
60-μm-thick cryostat sections of the skin were double immunostained with
type 4 collagen and VEGF-A or the pan-neuronal marker protein gene product
(PGP) 9.5. Projected images of 30-μm optical sections at 2-μm increments
were acquired by confocal microscopy to quantify the occupancy rate of sub-
epidermal type 4 collagen-immunoreactive microvascular basement mem-
brane area (ORT4C), the subepidermal VEGF-A/type 4 collagen immunore-
activity ratio (VEGF/T4C), and the linear density of PGP 9.5-immunoreactive
intra-epidermal nerve fiber (IENF) in three dimensions. IENF density
(IENFD) was deemed to be reduced if it was <7.4 fibers/mm. Diabetic reti-
nopathy was detected by ophthalmoscopy and fluorescein angiography.
Diabetic nephropathy was defined by the presence of either microalbuminuria
or macroalbuminuria.
Results: IENFD was significantly (P<0.001) decreased in diabetic pa-
tients compared with non-diabetic subjects (median (interquartile
range); 5.8 (0.4-9.6) fibers/mm vs. 13.9 (11.6-17.5) fibers/mm). Nine
diabetic patients had reduced IENFD, 10 had retinopathy, and 15 had
nephropathy. ORT4C was significantly (P<0.001) increased in diabetic
patients compared with non-diabetic subjects (median (interquartile
range); 3.90 (3.08-5.35) % vs. 2.43 (1.88-2.97) %) regardless of the
presence or absence of reduced IENFD, retinopathy, or nephropathy.
VEGF/T4C was significantly (P=0.005) decreased in diabetic patients
compared with non-diabetic subjects (mean (SD); 0.13 (0.09) vs. 0.29
(0.20), regardless of the presence or absence of retinopathy or ne-
phropathy, while it was significantly (P=0.006) decreased in diabetic
patients with reduced IENFD, but not in those without.
Conclusion: The present study provided the first direct evidence of skin mi-
crovascular basement membrane thickening and its impaired expression of
VEGF, which occur before the emergence of chronic microvascular compli-
cations and may represent part of the earliest manifestations of generalized
microangiopathy in patients with type 2 diabetes. Whether basement mem-
brane thickening and impaired VEGF expression in the skin microvasculature
can be a novel therapeutic target to prevent late complications warrants further
investigation.
Supported by: MHLW
Disclosure: K. Sugimoto: None.
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Local administration of microRNA-210 promotes wound healing in db/db
diabetic mice
X. Zheng1, S. Narayanan1, S. Eliasson1, J. Grünler1, C. Xu1, M. Ivan2, S.-B.
Catrina1;
1Karolinska Institutet, Stockholm, Sweden, 2Indiana University, Indianapolis,
USA.

Background and aims: Diabetic foot ulcers represent a major medical and
socioeconomic challenge to the global healthcare system. The current thera-
peutic strategies are limited and specific treatment avenues are still being
pursued. A better understanding of the pathogenic mechanisms underlying
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the chronic foot ulcers would lead to novel therapeutic strategies. Besides
hyperglycemia, chronic wound hypoxia has been recently shown to play im-
portant role in delayed wound healing. microRNAs (miRNAs) are a major
class of small RNAs which are 20-24 nucleotide long oligonucleotides that
inhibit gene transcription by translation inhibition or mRNA degradation.
miRNAs have been recently implicated in various diseases and its therapeutic
value is still evolving. There is increasing evidence for the role of various
miRNAs in wound healing. miR-210 is a major hypoxia-responsive miRNA
upregulated by Hypoxia Inducible Factors (HIF). miR-210 mediates various
hypoxic responses such as mitochondrial metabolism, cell survival and angio-
genesis reflectingHIF function in hypoxia. In this study, we intend to study the
role of microRNA-210 in diabetic wound healing.
Materials andmethods: The effect of diabetes onmiR-210 expression in skin
and wounds was studied in the type 2 diabetic mouse model db/db mice and
controls. The wound model consists of full-thickness wounds made on the
dorsum of the animals. The influence of miR-210 reconstitution in wounds
was studied by transdermal injection with a mature miR-210 mimic on the
wound edges. The wound area was determined every second day using a
digital camera. In vitro, the modulation of miR-210 by glucose and oxygen
was investigated in human dermal fibroblasts (HDF) cultured in normal
(5mM) and high (30mM) glucose concentrations and exposed to normoxia
(21% O2) or hypoxia (1% O2) for 24 hours. The effect of miR-210 on HDF
migration was studied by transfecting miR-210 mimic in HDF cells and
performing scratch assay. The expression of miR-210 was evaluated both
in vitro and in vivo by qPCR.
Results: The expression of miR-210 in the skin of db/db mice was sig-
nificantly reduced compared with the skin from the control mice (p<0.01,
t-test; n=10). After wounding, miR-210 was induced by 1.7 folds in
wounds compared with uninjured skin (p<0.01, t-test; n=10). However,
miR-210 expression was markedly reduced in the wounds of db/db ani-
mals than controls (p<0.05, n=10). Wound healing was impaired in db/db
mice compared with normoglycemic controls (p<0.01, two-way ANOVA,
n=7). However, injection of miR-210 mimic locally at wound edges led
to a significant improvement in wound healing in db/db mice (p<0.01,
two-way ANOVA, n=7), but not in non-diabetic animals. In vitro, hyp-
oxia increased miR-210 levels in HDF, but it was significantly inhibited
in cells that were exposed to both hypoxia and hyperglycemia (p<0.05, t-
test, n=5). Reduced miR-210 expression was accompanied with decreased
migration and proliferation of HDF that were exposed to both hypoxia
and hyperglycemia (p<0.05, t-test, n=4). Reconstitution of miR-210 in
HDF restored cell migration and proliferation.
Conclusion: miR-210 expression in skin and wound is inhibited in diabetes.
Reconstitution of miR-210 expression locally in wounds is a promising strat-
egy to promote wound healing in diabetes.
Supported by: VR, Family Erling-Persson Foundation, SLL, Tore Nilssons
Foundation
Disclosure: X. Zheng: None.
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Regulation of miRNA-146a and miR-29a during wound healing in a
mouse model of type 1 diabetes
M. Petkovic1, A.E. Sørensen2, E.C. Leal1, J. Moura1, R.J. Willemoes2, P.T.
Jørgensen3, J. Wengel3, E. Carvalho1,4, L.T. Dalgaard2;
1Center for Neuroscience and Cell Biology, Coimbra, Portugal, 2Roskilde
University, Department of Natural Science and Environment, Roskilde,
Denmark, 3University of Southern Denmark, Odense, Denmark,
4Department of Geriatrics, University of Arkansas for Medical Sciences,
Little Rock, USA.

Background and aims: Impaired wound healing of diabetes patients can
result from a combination of inflammation, microvascular and macrovascular
complications, leading to development of chronic diabetic foot ulcers. The role
of microRNAsmiR-146a andmiR-29a, both increased by inflammation, is not
well characterized in wound healing. We aim to evaluate the impact of miR-
146a and miR-29a, in wound healing using a diabetic mouse model and also to
characterize the role of these miRNAs on migration in an in vitro wound
healing model (scratch assays of HaCAT cells).

Materials and methods: Diabetes was induced in C57Bl/6 mice using a
multiple low-dose streptozotocin injections. Eight weeks later, 6-mm full-
thickness excisional wounds were made and skin wound biopsies obtained
at 3 and 10 days after wounding. MicroRNA-146a and miR-29a were mea-
sured in RNA extracted from skin at day 0, 3 and 10 after wounding. In vitro
scratch assays in human keratinocyte (HaCAT) cells were made after transfec-
tion with miR-146a and miR-29a inhibitors. Predicted target genes in skin
were investigated using TargetScan 7.1 and filtered using an mRNA expres-
sion array (E-GEOD-23006), and analyzed for Gene Ontology enrichment
using DAVID tools.
Results: Relative to control (ctrl) mice, STZ diabetic mouse skin had 13.7
(95%CI: 2.9-24.7) fold increased miR-146a and 4.9 (1.9-7.9) fold increased
miR-29a levels. Whereas ctrl skin had significantly increased miR-146a (3.1
fold) and miR-29a (2.0 fold) at day 3 of wounding, levels in diabetic skin were
suppressed after wounding both at day 3 and 10. Scratch wound assays in
HaCAT showed a faster scratch closure after 24hrs when miR-146a or miR-
29a was inhibited. Gene Ontology analysis showed that predicted target genes
of miR-29a were over-represented in the GO category 0030199~collagen fibril
organization (p=0.045).
Conclusion: MicroRNAs miR-146a and miR-29a are dynamically regulated
by wounding and differentially regulated during wound healing in a diabetic
mouse model. Moreover, inhibition of miR-146a and miR-29a increased mi-
gration of HaCAT keratinocytes. These findings suggest that normalizing ex-
pression levels of miR-146a and miR-29a in diabetic wounds could improve
healing, however, more studies are needed.
Supported by: EFSD/JDRF/Novo Nordisk; SPD/GIFT, FCT
Disclosure:M. Petkovic: None.
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Gut inflammation and mucus layer alterations trigger intestinal
activation of islet-reactive T cells and autoimmune diabetes
M. Falcone1, C. Sorini2, I. Cosorich1, L. De Giorgi1, R. Lucianò1,M. Rocchi1,
D. Saita1, R. Ferrarese1, F. Canducci1, F. Sanvito1;
1Immunology, Transplantation and Infectious Diseases, San Raffaele
Scientific Institute, Milan, Italy, 2Karolinska Institute, Stockholm, Sweden.

Background and aims: Signs of intestinal inflammation and alteration of gut
mucosal immunity are found in patients and animal models of Type 1 Diabetes
(T1D). Low-grade intestinal inflammation precedes the clinical signs of dia-
betes thus suggesting that is mechanistically linked with T1D pathogenesis
rather than being secondary to diabetes-induced metabolic alterations. While
these results suggest a causative link between enteropathy and the pathogenic
process of T1D, it is yet to be determined whether gut inflammation does
promote β cell autoimmunity and, if it does, how this process occurs. The
intestine has several means to maintain immune homeostasis and avoid chron-
ic inflammation. Those include physical barriers such as the epithelial barrier
and the vascular barrier and biological barriers such as the mucin protein
barrier, a complex system of molecules released by intestinal cells that have
crucial immune modulatory functions and anti-microbial activities. Our aim is
to assess whether gut inflammation and functional loss of mucin barrier func-
tion promotes activation of diabetogenic T cells by increasing antigen traffick-
ing and mucosal immune dysregulation.
Materials andmethods:We induced chronic colitis by administration of low-
dose DSS (two cycles of 2% DSS in drinking water with a two-week interval)
to TCR transgenic BDC2.5XNOD mice that carry the rearranged TCR alpha
(Valpha1) and beta (V beta 4) chain of a diabetogenic BDC2.5 Tcell clone and
do not normally develop autoimmune diabetes even if 90% of their T cell
repertoire is constituted of islet-reactive T cells. In this chronic colitis model
we studied modification of mucus layer structure by histological analysis and
mucin protein barrier composition by RT-PCR. Moreover, we analyzed the
activation state and cytokine-secretion phenotype (intracellular FACS analy-
sis) of the diabetogenic T cell clone within the gut mucosa, pancreatic lymph
nodes (PLN) and intra-islet lymphocytes (IIL) of BDC2.5XNODmice with or
without DSS-colitis. Incidence of T1D was assessed by weekly measurements
of glycemia and microbiota composition by 16S rRNA analysis on the
Illumina HiSeq2000 platform.
Results: Our data show that DSS-induced breakage of the mucus layer
and alteration of mucin barrier composition lead to intestinal activation of
islet-specific T cells within the gut mucosa and occurrence of autoimmune
diabetes in TCR transgenic BDC2.5XNOD mice. Specifically, we found
that loss of mucus barrier integrity with increased expression of pro-
inflammatory mucin MUC-4 and reduction of immune-regulatory mucin
MUC-1 leads to immune dysregulation with increased activation and
effector phenotype of diabetogenic T cells in the gut mucosa, PLN and
IIL. The presence of the microbiota is necessary for islet-reactive T cell
activation in those mice thus suggesting the physical interaction between
islet-reactive T cells and microbial antigens is required for triggering islet-
reactive T cells within the gut mucosa.
Conclusion:Our data demonstrate that gut inflammation is not an epiphenom-
enon in T1D pathogenesis but it is directly responsible for triggering islet-
reactive Tcell activation by disrupting themucus barrier integrity and favoring
the interaction between microbiota components and islet-reactive diabetogenic
T cells.
Supported by: JDRF
Disclosure: M. Falcone: Employment/Consultancy; San Raffaele Hospital.
Grants; The Juvenile Diabetes Foundation.
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Beta cell expression of interleukin-35 attenuates autoimmune diabetes
and allograft rejection
S. Alvarez1,2, L. Bischoff1,2, M. Keene1, P.C. Orban3,2, B.C. Verchere3,2;

1Pathology & Laboratory Medicine, University of British Columbia, 2BC
Children's Hospital Research Institute, 3Surgery, University of British
Columbia, Vancouver, Canada.

Background and aims: Interleukin-35 (IL-35) has recently been identi-
fied as a cytokine expressed by T regulatory cells and B cells, with
the ability to suppress conventional T cell proliferation and effector
functions. Transgenic beta-cell expression of IL-35 protects non-obese
diabetic (NOD) mice from autoimmune diabetes, with decreased
insulitis and a reduction in infiltrating [or insulitic] CD4+ and CD8+
T cells. We sought to determine whether a gene therapy approach
could be used to express IL-35 for prevention of autoimmune diabetes
and protection against islet allograft rejection.
Materials and methods: We generated an adeno-associated virus serotype 6
expressing IL-35 downstream of the rat insulin promoter (AAV6-RIP-IL-35)
to express IL-35 specifically in beta cells. NOD mice received AAV6-RIP-IL-
35 (or AAV6-RIP-empty, as control) via injection into the pancreatic duct at 6
weeks of age. Beta-cell specific expression of IL-35 was confirmed by quan-
titative real-time PCR and immunofluorescence. To assess allograft rejection,
Balb/c donor mice were given AAV-RIP-IL-35 (or AAV-empty) by pancreatic
duct injection, and their islets isolated 3 weeks later and transplanted under the
kidney capsule of streptozotocin-diabetic C57Bl/6 recipients. Blood glucose
wasmeasured weekly to monitor diabetes development and allograft rejection.
Results: Beta cell expression of IL-35 in NOD mice from 6 weeks of age
prevented diabetes development compared to mice that received empty virus
and untreated controls (0 % vs. 50% vs. 20% respectively, p<0.05). Peripheral
beta cell-specific CD8+ T cells tended to be decreased in mice that received
AAV6-RIP-IL-35. Allogeneic transplants of Balb/c IL-35-expressing islets
into diabetic C57Bl/6 recipients had better survival than did empty control
(33% vs 0% respectively; p<0.05).
Conclusion: These data demonstrate that beta-cell expression of IL-35 re-
duces diabetes incidence in NOD mice and protects against islet allograft
rejection, suggesting that IL-35 may have therapeutic potential in autoimmune
diabetes and islet transplantation.
Disclosure: S. Alvarez: Other; UBC 4 year fellowship.
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Virus infections affect the activity of regulatory T cells in young children
T. Ruohtula1, A. Kondrashova2, J. Lehtonen2, S. Oikarinen2, J. Honkanen1,
J.K. Nieminen1, A.-M. Hämäläinen3, A. Peet4, V. Tillmann4, J. Ilonen5, O.
Niemelä6, M. Knip1, H. Hyöty2, O. Vaarala1,7;
1Clinicum, University of Helsinki, Helsinki, 2School of Medicine, University
of Tampere, Tampere, 3Department of Pediatrics, Helsinki University
Hospital, Jorvi Hospital, Espoo, Finland, 4Department of Pediatrics,
University of Tartu, Tartu, Estonia, 5Immunogenetics Laboratory, University
of Turku, Turku, 6Laboratory Medicine andMedical Research Unit, Seinäjoki
Central Hospital, Seinäjoki, Finland, 7Respiratory, Inflammation and
Autoimmunity, Innovative Medicine, AstraZeneca, Gothenburg, Sweden.

Background and aims: Virus infections have been implicated in triggering
islet autoimmunity and type 1 diabetes. Incidence of type 1 diabetes (T1D)
differs significantly between Finland and Estonia, two populations with similar
genetic risk for T1D. We studied the hygiene hypothesis by comparing Tregs
in peripheral blood samples and viral RNAs from stool samples of infants from
these two countries with different standards of living.
Materials andmethods: Subjects: A subgroup of children participating in the
DIABIMMUNE (Pathogenesis of type 1 diabetes: testing the hygiene
hypothesis) study. These index cases from Estonia and Finland (n=161; 85/
76, Estonia and Finland, respectively) carried HLA-conferred T1D suscepti-
bility. We studied with flow cytometry (FACS) samples from 3, 6, 12, 24, and
36 month old infants. We also performed RT-qPCR analysis of stool samples
collected monthly, from ages one month to one year. (715 samples / 84 chil-
dren). Methods: FACS analysis of Treg cell frequencies and FOXP3 protein
expression was performed in whole blood samples (CD4, CD127, CD25, and
FOXP3 Fluorecent mAbs). Virus mRNA expression was analyzed from a 10%
stool suspension from the sample and viral RNA was extracted and reverse
transcribed and amplified with RT-qPCR.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S121



Results: The Treg (CD4+ CD127-/lo CD25+) frequencies and FOXP3
protein expression remained relatively stable during the first year of life
and then, in both countries, decreased clearly. When analyzing FOXP3
expression, we found a population of Tregs expressing high levels of
FOXP3 (TregFOXP3High) as a “tail” in the histogram. Estonian children
had significantly more TregFOXP3High cells compared to the Finnish
children at 3 months of age (p=0.0023; Mann Whitney U-test), but not
at the other time points. Frequent virus infections before the age of 12
months were clearly associated with higher FOXP3 expression in Tregs at
the age of 36 months (P=0.002). FOXP3 expression was higher in chil-
dren with at least one virus infection within 60 days prior to Treg sam-
pling (P=0.02). Infants with only Rhinovirus infections had more FOXP3
expression in Treg cells (P=0.032) than children without, in
TregFOXP3High cells, a similar trend could be seen. Interestingly,
Enterovirus infected infants had lower FOXP3 expression in Tregs
(P=0.22) and, more significantly in TregFOXP3High cells at 60 days
(P=0.018) and 30 days (P=0.003) prior to sampling. Infections that oc-
curred more than 60 days before Treg sample was taken had no such
effect.
Conclusion:Our data show that virus infections during the first year of life are
associated with high FOXP3 expression in Tregs. The overall viral exposure
was associated with increased Treg activity both near the infection (during the
following 60 days), and at older age (age of 36 months). The results suggest
that early virus infections may promote the function of immunoregulatory
cells.
Clinical Trial Registration Number: 228/13/03/03/2008
Supported by: EU Seventh Framework Programme, SyMMyS, Sigrid Juselius
Foundation
Disclosure: T. Ruohtula: Employment/Consultancy; OV is an employee of
AstraZeneca R&D. Grants; European Union Seventh Framework
Programme FP7/2007-2013 (202063), the Academy of Finland Centre of
Excellence in Molecular Systems Immunology and Physiology Research
(250114), Sigrid Juselius Foundation, Medicinska understödsföreningen
Liv och Hälsa.
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HERV-W-Env, an ancestral protein as novel therapeutic target in type 1
diabetes
S. Levet1, J. Medina1, J. Joanou1, A. Demolder1, N. Queruel1, K. Reant1, J.
Dimier2, R. Germi3,2, J. Portoukalian4, H. Perron1;
1Geneuro Innovation, Lyon, 2IBS, UMR 5075 CEA-CNRS-UGA, Grenoble,
3Dep. of Virology, CHU, Grenoble, 4Laboratoire des déficits immunitaires,
University of Lyon, Lyon, France.

Background and aims:Human endogenous retroviruses (HERVs), known to
represent 8% of the human genome, have been associated with several auto-
immune diseases. In particular, the HERV-W family has been involved in the
pathogenesis of Multiple Sclerosis (MS), a disease in which the envelope
protein of HERV-W (HERV-W-Env) exerts immuno-inflammatory effects
and promotes autoimmunity. These pathogenic properties have been shown
to be mediated by TLR4, a receptor involved in innate immune response. As
part of MS studies, cohorts of patients suffering from other autoimmune dis-
orders have been assessed for the presence of HERV-W-Env protein in their
sera. Only T1D patients were found to display significant HERV-W-Env ex-
pression in this pilot study, prompting further investigations on HERV-W-Env
involvement in T1D pathogenesis.
Materials and methods: HERV-W-Env expression has been assessed in
humans T1D patients and control individuals, in serum by ELISA, in PBMC
by RT-qPCR and in pancreas by IHC.Macrophages infiltration in pancreas has
been assessed through CD68 staining; HERV-W-Env and CD68 staining have
been automatically quantified. In vitro properties of HERV-W-Env have been
studied on primary human Langerhans islets, and in vivo effects have been
evaluated in a transgenic mouse model expressing HERV-W-Env.
Results: We observed that HERV-W-Env protein is expressed in the sera of
60% of T1D patients (n=30 and p < 0.0001 vs controls), and that its RNA is
upregulated in PBMC of 57% of T1D patients (n=23 and p < 0.0001 vs
controls). An extensive immuno-histological study revealed that HERV-W-

Env is also expressed in 75% of human T1D pancreas (n=20 and p < 0.001
vs controls). Quantification of HERV-W-Env and CD68 staining then revealed
a significant correlation between HERV-W-Env expression within the pancre-
as and macrophages infiltrates (p < 0.01). Notably, this infiltration of macro-
phages was found in the exocrine pancreas (p < 0.001 vs controls), in accor-
dance with recent studies supporting the importance of pancreatic exocrine
abnormalities in T1D pathogenesis. This histological study further revealed
that acinar cells is the cell type producing HERV-W-Env, raising the question
of direct pathogenic effects on beta cells, which are known to expressed TLR4
receptor. To test this hypothesis, series of in vitro experiments on human
primary Langerhans islets have been performed and revealed that insulin se-
cretion is inhibited by HERV-W-Env in a dose dependent manner (p < 0.01 at
100ng/mL). Importantly, a treatment with a neutralizing monoclonal antibody
allowed to maintain normal insulin secretion despite the presence of HERV-W-
Env. We then developed and characterized a transgenic mouse model in which
HERV-W-Env is expressed under the control of CAG promoter. In accordance
with human histological data and in vitro results, transgenic mice also
displayed immune cells infiltrates in their exocrine pancreas (p < 0.01), a
feature associated with significant hyperglycemia (p < 0.0001) and decreased
levels of insulin (p < 0.05).
Conclusion: Taken together, the combination of the pancreatic pro-
inflammatory effects of HERV-W-Env and its direct inhibitory effects on in-
sulin secretion indicates that HERV-W-Env is a potential pathogenic target in
T1D, thus unveiling novel therapeutic perspectives.
Disclosure: S. Levet: Employment/Consultancy; Geneuro Innovation. Stock/
Shareholding; Geneuro.
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Evaluation of the effect of empagliflozin on improving hyperfiltration in
diabetic nephropathy
Y. Sogawa, K. Kidokoro, A. Uchida, S. Itano, H. Nagasu,M. Satoh, T. Sasaki,
N. Kashihara;
Kawasaki Medical School, Kurashiki, Okayama, Japan.

Background and aims:Diabetic kidney disease (DKD) is one of the most
common vascular complications associated with diabetes mellitus (DM).
Recently, sodium-glucose cotransporter 2 (SGLT2) inhibitor was reported
to have renal protective effects. In the EMPA-REG OUTCOME trial,
empagliflozin, which is a SGLT2 inhibitor, reduced the risk of cardiovas-
cular events and suppressed the progression of DKD in type 2 DM
patients. In this trial, the incidence of albuminuria occurred in 11.2% of
the empagliflozin group and in 16.2% of the placebo group, which is a
significant relative risk reduction. And this reduction also coincided with
the reduction of estimated glomerular filtration rate (GFR). These results
suggested that empagliflozin may reduce intraglomerular hyperfiltration
such as renin-angiotensin system (RAS) inibitor. However, the molecular
mechanism is unclear. We focused on tubuloglomerular feedback (TGF)
and investigated by using in vivo imaging technique whether
empagliflozin reduces the vascular tonus of the glomerular afferent artery
via TGF activation.
Materials and methods: We used wild-type mice (WT; C57 BL/6 back-
ground) and type 1 diabetic Akita mice (Akita). We prepared five groups as
follows: WT +Vehicle (Vehi), WT +Empagliflozin (5mg/kg; Empa), Akita
+Vehi, Akita +Empa, and Akita +Insulin. The mice were sacrificed and blood
and tissue samples were harvested after 4 weeks’ treatment. Glomerular reac-
tive oxygen species (ROS) and nitric oxide (NO) bioavailability were checked
by an ex vivo study. To evaluated ROS and NO bioavailability,
diaminofluorescein (DAF) and CellROX® Deep Red were perfused into the
kidneys, and fluorescent images of NO and ROS were obtained using multi-
photon microscope (MPM). Next, we established a new technique of intravital
imaging to evaluate the single nephronGFR and any changes in the glomerular
diameter and single nephron GFRwere evaluated by using MPM before and 3
hours after the administration of hypoglycemic agents. Next, an nNOS inhib-
itor or a COX2 inhibitor was administered to these groups to inhibit vasodila-
tor factors delivered from the macula densa. Finally, single nephron GFRwere
evaluated.
Results: The changing ratio in the diameter of a single nephron was decreased
in the Akita +Empa group compared with the Akita +Vehi and Akita +insulin
groups. Hyperfiltration was also decreased. Intra-glomerular ROS production
was increased and intra-glomerular NO production was decreased in the Akita
+Vehi group. These changes were improved in the Akita +Empa group much
more than in the Akita +insulin group. More over these effects of Empa were
impaired with administrations of nNOS inhibitor and COX2 inhibitor. These
data indicated Empa could reduce glomerular hyperfiltration in DKD by acti-
vating TGF.
Conclusion: Empagliflizon improved glomerular hyperfiltration via TGF ac-
tivation in DKDmice. The renoprotective effect of empagliflozin was, in part,
independent of the plasma glucose.
Supported by: Boehringer Ingelheim
Disclosure: Y. Sogawa: Grants; Boehringer-Ingelheim.
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DPP4 inhibitor reduces urinary albumin excretion through the protection
of glomerular endothelial function
N. Hajime, A. Unhid, Y. Sogawa, M. Satoh, T. Sasaki, N. Kashihara;
Nephrology and Hypertension, Kawasaki Medical School, Kurashiki, Japan.

Background and aims: Diabetic nephropathy is a major microvascular
complication of diabetes and a leading cause of end-stage renal dis-
ease. Recently, inhibitors of type 4 dipeptidyl peptidase (DPP-4) have
been developed and approved for the oral treatment of diabetes

mellitus (DM). In TECOS and SAVOR trials, DPP-4 inhibition did
not reduce cardio-vascular events. However several pre-clinical studies
suggested that DPP-4 inhibition not only reduces plasma glucose
levels but also reduces the risk of cardio-vascular events (CVE) and
shows kidney protection. We hypothesize that the DPP-4inhibitor
linagliptin has the potential to prevent glomerular endothelial dysfunc-
tion beyond the reduction of plasma glucose levels.
Materials and methods: To prove our hypothesis, we used wild type mice
(WT) and Akita diabetic model mice, which have a C57BL/6 genetic back-
ground. Themicewere divided into three groups (Con, Akita, and Akita-Lina).
Linagliptin (5 mg/kg/day) or PBS was administrated beginning at six weeks
and continuing to 14 weeks of age. Blood samples were collected to determine
HbA1c. Kidney tissues were harvested after sacrifies. Urine samples were
collected 24 h before sacrifice. Urinary albumin and creatinin were quantified
and expressed as the ratio of albumin to creatinine. Urinary 8-OHdG was
detected by ELISA to assess the redox status in the kidney. Glomerular
hyperfiltration was assessed using intravital microscopy. Data were expressed
as mean ±s.e.m. Differences between the groups were assessed for statistical
significance using one-way analysis of variance for multiple groups. Statistical
significance was defined as P<0.05.
Results: The HbA1c levels in the Akita mice were same as those in the
Akita-Lina (HbA1c 10.8 ±0.12% in Akita and 10.3 ± 0.17 % in Akita-
Lina mean ±S.E.M.), while urinary albumin excretion/creatinin levels were
significantly reduced in the Akita-Lina mice compared with the Akita
(100.4 ± 14.6 mg/g in Akita and 56.5 ± 4.2 mg/g in Akita-Lina,
P<0.05). This suggests that the DPP4 inhibitor can reduce urinary albu-
min excretion beyond lowering blood glucose effects. Glomerular size
which is indicated for hyperfiltration in the Akita mice was larger than
in the Akita-Lina mice (127 ± 2.7% in Akita and 116 ± 2.6% in Akita-
Lina, P<0.05). Next, we addressed the endothelial surface layer, which
can be detected with tomato lectin. The lectin staining areas remained
more prevalent in the Akita-Lina than in the Akita mice. However
Podocyte injury which is detected by podocin staining were not differ
in Akita and in Akita-Lina. Next, we used intravital microscopy to assess
glomerular filtration. Leakage of FITC-labeled dextran into the Bowman’s
capsule space was undetectable in the WT and Akita-Lina mice, whereas
it was detectable in the Akita. Finally, we addressed oxidative stress,
which is one of the most likely mechanisms to explain how the DPP-4
inhibitor attenuates glomerular hyperfiltration. Urinary 8-OHdG levels nor-
malized to creatinine were significant lower in the Akita-Lina than in the
Akita mice (30.3 ± 3.5 ng/g in Akita and 20.5 ± 1.5 ng/g, in Akita-Lina
P<0.05).
Conclusion: Linagliptin reduces urinary albumin excretion beyond blood glu-
cose lowering effects. These data suggest that linagliptin is a potential new
drug to treat diabetic nephropathy via the prevention of endothelial
dysfunction.
Supported by: Boehringer-Ingelheim
Disclosure: N. Hajime: Grants; Boehringer-Ingelheim.

263
Renal outcomes with DPP-4 inhibitors compared with sulfonylurea as
add-on to metformin among patients with type 2 diabetes
H.H. Teh1, U. Desai2, N.Y. Kirson2, M. Hellstern2, P.S. Leigh3, J. Mukherjee4,
K. Khunti5;
1AstraZeneca, Gaithersburg, 2Analysis Group, Inc., Boston, USA,
3AstraZeneca, Cambridge, UK, 4Bristol-Myers Squibb, Wallingford, USA,
5University of Leicester, Leicester, UK.

Background and aims: Prior studies have demonstrated that compared with
placebo, dipeptidyl peptidase-4 inhibitors (DPP-4i) may be associated with
nephro-protective effects among people with type 2 diabetes (T2D) who also
have mild to moderate renal impairment. This study compared the renal out-
comes between patients with T2D using DPP-4i versus sulfonylurea (SU) as
an add-on to metformin (MET) in the UK.
Materials and methods: Patients aged 18-79 years diagnosed with T2D who
used MET only prior to initiating DPP-4i or SU in 2007-2014 were selected
using theUKClinical Practice ResearchDatalink. The first record with DPP-4i
or SU in addition to MET after MET monotherapy was the index event.
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Patients were required to have ≥1 valid test result for ≥1 of the following tests
during the 6 months before (baseline) and ≥12 months after (follow-up) the
index date: urine albumin and urine creatinine reported separately or urine
albumin-creatinine ratio (UACR), or urine microalbumin; serum creatinine
(SCr), or estimated glomerular filtration rate (eGFR). Multivariate Cox pro-
portional hazard models were used to compare incidence of the following
outcomes: microalbuminuria, UACR<30mg/day, doubling of SCr, worsening
of kidney function (eGFR <60 mL/min/1.73m2), and decrease in eGFR by
≥25% for at least 12 months after index. Models were adjusted for: age,
gender, body mass index, baseline HbA1c, Charlson comorbidity index
(CCI), duration of monotherapy, duration of diabetes, year of index date,
baseline UACR/SCr/eGFR level (depending on the outcome), and use of
antihypertensive agents or statins.
Results:Of the 23,341 patients included in the sample, 5,757 (24.6%)wereDPP-
4i users. Compared with SU users, DPP-4i users were significantly (p<0.05)
younger (58.6 years vs. 59.7 years), were less likely to be men (60.2% vs.
62.1%), had lower mean HbA1c level (8.7% [71.6 mol/mol] vs. 9.1% [76.0
mmol/mol]), and had lower CCI (0.49 vs. 0.58) during baseline. The DPP-4i
cohort had better renal function during baseline, as indicated by lower mean
UACR (44.1 vs. 49.8) and SCr (79.4 vs. 87.1) levels, and higher eGFR (81.9
vs. 78.9mL/min/1.73m2). After adjusting for differences in patient characteristics,
there was no statistically significant association between treatment cohort and
incidence of any renal outcome during the follow-up period (Figure 1).
Conclusion: The findings of this study suggest that DPP-4i and SU have
comparable effects on renal outcomes as add-on therapy among patients with
T2D.

Disclosure: H.H. Teh: Employment/Consultancy; I am employee of
AstraZeneca which provided research funding to Analysis Group, Inc.

264
Nephroprotective properties of vildagliptin and metformin combination
in randomised, comparative, prospective clinical study
V. Bayrasheva1,2, A. Babenko1,2, I. Pchelin3, A. Arefjeva2, S. Chefu1,2, A.
Ivanova3, P. Andoskin1, A. Bairamov1, I. Shatalov4, E. Grineva1,2;
1Federal Almazov North-West Medical Research Centre, 2Pavlov First St.
Petersburg State Medical University, 3Saint Petersburg State University,
4Saint Petersburg National Research University of Information,
Technologies, Mechanics and Optics, Saint Petersburg, Russian Federation.

Background and aims: Accumulating evidence suggests that the modula-
tion of incretin signaling is beneficial in both glycemic control, as well as
nephroprotection. Metformin has been reported to inhibit DPP-4 and stim-
ulate GLP-1 secretion. Thereby, DPP-4 inhibitor vildagliptin in combina-
tion with metformin could additively improve glycemic control and met-
abolic status in type 2 diabetes (DM2) with attractive therapeutic option
in regard to diabetic nephropathy (DN). A randomized comparative study
assessed the effect of the combination of vildagliptin in daily dose 50 mg
and metformin in daily dose 1500 mg added-on insulin therapy on renal
function in type 2 diabetic patients.
Materials and methods: We investigated the dynamic of metabolic parame-
ters, estimated GFR using creatinine (eGFRcr) and cystatin C(eGFRcys),

UACR, and excretion of liver-type fatty acid binding protein (L-FABP) in
43 insulin-treated near-compensated patients with normal/mildly impaired re-
nal function (CKDC1-2,A 1-2) randomizing either to continue insulin therapy
(IG group, n=21), or to receive 6-month combined vildagliptin and metformin
treatment added to insulin (VMIG group, n=22). Main non-inclusion criteria
were allergy to metformin/vildagliptin, severe micro-/macrovascular compli-
cations of DM2, non-diabetic renal diseases, nephrotoxic drugs usage, uncon-
trolled hypertension/ dyslipidemia, inflammatory/oncological conditions.
Results: Themean age of patients in IG group was 60.1 ± 6.13 years, in VMIG
- 63.7 ± 4.21 years, р=0.032, and majority were women (about 60 %).
Duration of DM2 was approximately 10 years. Albuminuric stage of DN
was present in 42.9 % of participants in IG group and in 54.6% in VMIG
group, p=0.048. eGFR, UAER level, and main assessed metabolic parameters
were comparable in both groups. After 6 months, there were no significant
changes in main assessed parameters in IG group. VMIG group showed sig-
nificant decrease in HbA1c (-5.5 %, from 7.2 ± 0.5% до 6.8 ± 0.7 %,
p=0.0003), fasting plasma glucose (-12.9 %, from 6.9 ± 1.5 to 6.0 ± 1.22
mmol/l, p=0.014), and blood triglycerides (-21.4 %, from 2.2 ± 1.4 to 1.76
±0.75 mmol/l, p=0.016) compared to IG group. Whiles eGFRcr and eGFRcys
in VMIG group did not significantly change (eGFRcr +1.2 % from 76.4 ± 13.1
ml/min/1.73m2), UACRand urinary L-FABPdecreased significantly (-11.8%
(from 33.7 [17.5;84.0] to 27.4 [16.5;63.9] mg/g, p=0.019) and -7.3%
(p=0.028), respectively. Multivariate regression analysis revealed glucose-
and metabolic-independent pattern of UAER changes. However, the dynamic
of L-FABP in VMIG group was correlated with dynamics of fasting blood
glucose (r = - 0.58, р=0.004) and triglycerides (r=0.66, р=0.001).
Conclusion: The study showed that 6-month combined vildagliptin and met-
formin treatment added on insulin therapy in near-compensated type 2 diabetic
patients demonstrated nephroprotection regarding albuminuria and urinary
excretion of tubular injury marker L-FABP. Moreover, UAER decreased be-
yond normalization of DM2 compensation parameters
Supported by: The study was provided by resource center Molecular&Cell
Technologies SPbSU
Disclosure: V. Bayrasheva: None.
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Relative contributions of fasting and postprandial glycaemia to HbA1c

among persons with normal, pre-diabetes and diabetes HbA1c levels
K. Faerch1, M. Alssema2, D. Mela2, R. Borg3, H. Zheng4, D. Nathan4, D.
Vistisen1;
1Steno Diabetes Center Copenhagen, Gentofte, Denmark, 2Unilever Research
and Development Vlaardingen, Vlaardingen, Netherlands, 3Roskilde
University Hospital, Roskilde, Denmark, 4Massachusetts General Hospital,
Boston, USA.

Background and aims: Lowering of postprandial glucose (PPG) is physio-
logically relevant for patients with diabetes, and possibly also beneficial for
reducing diabetes risk in the general population. However, the contributions of
PPG and fasting glucose (FG) to the HbA1c level are not clear. We aimed to
quantify the relative contribution of real-life PPG versus FG levels to HbA1c

among persons with different glycaemic status.
Materials and methods: Data from 80 individuals without diabetes and 94
non-insulin-treated patients with type 2 diabetes from the A1c-Derived
Average Glucose Study were used. Continuous glucose monitoring in periods
of at least two days andmeasurement of HbA1c were performed at baseline and
monthly over 3 months. PPGwas estimated as the area under the curve 2 hours
after meal intake. The study participants were sub-dived into groups with
HbA1c levels in the normal (<39 mmol/mol, n=86), pre-diabetic (39-47
mmol/mol, n=48) and diabetic range (≥48 mmol/mol, n=40). Associations of
HbA1c with FG and PPG were analysed by linear regression stratified by
HbA1c groups and adjusted for age, sex and BMI. In linear regression analysis
using the same three HbA1c groups, we calculated the proportion of variance in
HbA1c explained by PPG and FG.
Results: Each 1 SD higher level of FG (1.8 mmol/L) was associated
with HbA1c levels which were 1.8 (0.3-3.4), 2.1 (1.1-3.0), and 6.8
(4.6-9.0) mmol/mol higher among individuals with HbA1c<39, 39-47,
and ≥48 mmol/mol, respectively (P<0.05). Each 1 SD higher PPG
(1.3 mmol/L) was associated with HbA1c levels which were 1.5
(0.3-2.6) and 1.0 (0.2-1.7) mmol/mol higher in individuals with
HbA1c<39 and 39-47 mmol/mol, respectively (P<0.05). Among indi-
viduals with HbA1c≥48 mmol/mol, PPG was not associated with
HbA1c (P=0.985). The figure shows the proportion of variance in
HbA1c explained by FG and PPG by categories of HbA1c.
Proportions are scaled to the total proportion of variance explained
by FG and PPG combined.
Conclusion: Using real-life data, the relative contribution of FG to HbA1c

increases as HbA1c levels increase from normoglycaemic levels to pre-
diabetic and diabetic levels. The contribution of PPG is less, but most apparent
in the non-diabetic HbA1c range. These findings suggest that a reduction in
PPGmay be most advantageous for glycaemic control among healthy individ-
uals and well-regulated type 2 diabetes patients with HbA1c levels in the
normal and pre-diabetic range.

Supported by: Unilever
Disclosure: K. Faerch: Grants; Unilever.

266
Association of HbA1c values with haemopoietic parameters in a selected
population of healthy individuals
D. Tsilingiris1, K. Makrilakis1, E. Voskaridou2, S. Pagkrati1, S. Liatis1;
1First Propaedeutic Internal Medicine Department, 2National Center of
Thalassemia andHemoglobinopathies, AthensMedical School, Athens, Greece.

Background and aims: Glycated hemoglobin (HbA1c) values are influ-
enced by a number of factors other than glucose concentration, those
implicated in erythropoiesis being of critical importance. In previous
studies, HbA1c levels have been associated with markers such as he-
moglobin, erythrocyte indices (MCV, MCH) and red cell distribution
width (RDW) in individuals with or without diabetes mellitus.
However, in these observations, subjects with a variety of hemopoietic
defects that could potentially affect the overall results were usually
included. This study aims to determine the association of HbA1c

levels with erythrocyte indices in a selected population of individuals
without apparent hemopoietic defects.
Materials and methods: A total of 88 individuals (43 males, 45 females,
mean age 31.7 years) with no past medical history having a complete blood
count within normal range, were examined. Apart from a complete blood
count, a number of laboratory parameters, possibly contributing to HbA1c
variance (hemoglobin electrophoresis for detection of hemoglobinopathies,
fasting serum glucose [FSG], creatinine, fructosamine, albumin, hsCRP and
ferritin) were measured. Statistical analysis was carried out using SPSS statis-
tical package version 21.
Results: In univariable regression analysis, HbA1c levels were positively
correlated to age (r= 0.25, p=0.020), body mass index (BMI) (r= 0.38,
p<0.001), serum creatinine (r= 0.24, p=0.023) and RDW (r= 0.33,
p=0.002). There was also a trend towards negative correlation between
HbA1c and both MCH (r=-0.19, p=0.08) and MCV (r=-0.17, p= 0.10).
Four multivariable linear regression models were created to examine the
association of HbA1c (dependent variable) with: (1) hemopoiesis (hemo-
globin, erythrocyte indices and ferritin), (2) glycaemia (FSG, fructosamine
and BMI), (3) inflammation (hsCRP, serum albumin, ferritin) and (4) all
the above. All models were adjusted for age, gender and serum creatinine.
The RDW was the only hemopoietic parameter significantly associated
with HbA1c, both in the first model (B=0.09, p=0.01) and in the fully
adjusted model (B=0.08, p=0.02). In addition, BMI was the only other
parameter that was significantly associated with HbA1c in the fully ad-
justed model (B=0.02, p=0.03).
Conclusion: Our study verified the independent correlation of HbA1c to
RDW, this time however, in a healthy population with apparently normal
hemopoietic function and glycaemic levels. This may indicate that slight in-
terindividual variations of normal hemopoiesis project an effect on HbA1c
values.
Disclosure: D. Tsilingiris: None.

267
Study of insulin and glucose parabolas and dysglycaemia timeline using
oral glucose tolerance test
S.N. Shinde1, R. Shinde2;
1Medicine, Poona Hospital and Research Center, 2Medicine, Sanjeevan
Institute of Cardiology and Research, Pune, India.

Background and aims: Type 2 Diabetes (T2DM) is characterised by progres-
sive loss of Beta cell Function (BCF)with varying degree of obesity. Need was
felt to study the interrelation between these etiological factors.
Materials and methods: A cross sectional study of 600, not previously diag-
nosed diabetic individuals with 'standard two hours and 75 grams’ oral glucose
tolerance test with addition of insulin levels using the time points of 0, 30, 60
and 120 minutes. These subjects were further grouped into 14 categories,
based on their fasting(FG) and 120-minute post-glucose(PG) values, such as
' NoDM, MatIR, HepIR, IFG, IR30, IR60, IR3060, IGT, IFG-IGT, DM-IFG,
DM-IGT, DM-NFG, DM-NPPG andDM. These categories actually represent-
ed the various stages on the timeline of T2DM. These categories were further
grouped into Fasting (n=107)(FP), Prandial (n=161)(PP), Overlap
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(n=192)(OP) pathways depending on the values in FG-PG pair and their
Homa1-IR and Matsuda Indexes. The parabolas of glucose and insulin for
all the fourteen categories were analysed and their trend-lines were extrapolat-
ed till they met the baseline again. The data was used to prepare a timeline of
events.
Results: In FP categories, fasting insulin (FI) and BMI values were signifi-
cantly correlated. ( P <.0002) The Insulin and glucose parabolas followed
quadratic distribution rules. Hence, increment in FI lead to exponential rise
in post-glucose insulin values and manifested as post-glucose-load
hyperinsulinemia (HI). During the first hour secretory phase of OGTT, all
categories except the diabetes category (‘DM’) showed positive incremental
change with proportional HI. The rising trend of insulin secretion reverses
when the pancreatic beta cell reserve is exhausted, that is when the
‘BetaMax’ is reached. During the second hour of OGTT, the FP categories
show downward trend whereas the PP categories continue their upward secre-
tory trend past two hours. However, the insulin secretory defect (ISD) results
in proportionately lower rate of rise of insulin and results in longer time inter-
val to return back to the basal fasting level. This interval was slightly more than
two hours for the NoDM category and almost eight hours for the 'diabetes with
Normal Fasting Glucose' (DM-NFG) category. The insulin and glucose parab-
olas are interdependent and are also linked to the insulinogenic index (IGI),
Incremental Area Under the Curve of insulin as well as the disposition index
(ISSI-2) and showed a very typical ‘inverted tickmark’ distribution. Using this
data, it was possible to develop a new timeline showing the evolution of ‘Lipo-
Diabesity’.
Conclusion: Evolution of T2DM occurs mainly via the fasting and
prandial pathways or an overlap of these two. The FP is associated
with calorie excess (CE) and obesity whereas PP with ISD and BCF
loss. A timeline of dysglycemia with glucose and insulin levels, ISSI-
2, rising BMI and continued CE is proposed. Continued CE is sug-
gested to explain the relentless progressive nature of diabetic
dysglycemia.

Disclosure: S.N. Shinde: None.

268
Glucose energy spectrum as a function of dysglycaemia progression
P. Strange, L. Shi, M.F. Miller;
Integrated Medical Development, West Windsor, USA.

Background and aims: Glucose homeostasis is maintained physiologi-
cally by B-cell insulin secretion being sensitive to both absolute and
increasing glucose concentrations. A glucose increase is rapidly
followed by insulin secretion resulting in a fast return toward the
baseline. With progression to Impaired Glucose Tolerance first or ear-
ly phase insulin release diminishes and glucose return times become
longer. In type 2 (T2) Diabetes Mellitus (DM) insulin secretory

capacity is further compromised resulting in fasting glucose increases
and prolonged elevated glucose following meals. In late type 1 (T1)
DM insulin secretion is absent and glucose will continue to rise with-
out exogenous insulin. As B-cells deteriorate glucose variability would
thus be expected to increase and shift from fast to slower components.
The total variability energy (TE) for a given 24 hour CGM curve f is
defined as the area under the curve (df/dt)2 , or the summation over
time of the glucose "velocity" (df/dt) squared. Using the finite Fourier
transform, TE can be distributed across the cycles of oscillation, being
the sum of the energy components for each of frequencies 1, 2, 3, ..
per 24 hours describing successively faster glucose changes. This
study summarizes the TE from the first 24 cycles, and the distribution
of this energy by frequency over cycles 1 through 24, called the
"glucose energy spectrum". Given the natural history outlined above
and that we in the treatment setting measure the combination of the
disease and the affected person’s therapy, we predict TE would in-
crease and shift to slower components through populations of normals,
T2 DM on metformin only, T2 DM on insulin, well controlled T1
DM and finally pediatric T1 DM, reflecting more variability and
slower glucose changes.
Materials and methods: Using baseline CGM profiles from 341 T1 and T2
DM subjects from 4 clinical trials, and a cohort of 25 normal subjects, the
geometric mean TE's and corresponding energy spectra were estimated.
Results: Results as shown on the graph were consistent with the hypothesis.
The mean TE for T2DMwas about double the correspondingmean TE for the
normals, and even larger for T1DM. The distribution of this energy, expressed
as log(base 10) energy versus cycle, was similar for all DM, concentrated in
slow cycles 3-5, while the normal energy peaked at cycles 16-20 resulting in a
large mean frequency.
Conclusion: These results show the glucose energy spectrum reflects disease
progression and may suggest DM therapy goals should include more rapid
response to glucose changes in addition to lowering glucose.

Disclosure: P. Strange: None.
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Glycated haemoglobin is increased in critically ill patients with stress
hyperglycaemia: implications for risk of diabetes in survivors of critical
illness
Y.T. Du1, P. Kar2, Y. Ali Abdelhamid2, M. Horowitz1, A.M. Deane2;
1Royal Adelaide Hospital, 2The University of Adelaide, Adelaide, Australia.

Background and aims: Stress hyperglycaemia occurs frequently in critically ill
non-diabetic patients and typically resolves. It remains uncertain if stress
hyperglycaemia is indicative of a predisposition to the development of type 2
diabetes. Glycated haemoglobin (HbA1c) is a strong predictor of future diabetes
risk, particularly with HbA1c values in the range 5.4 - 5.6% (36 - 38mmol/mol).
The aim of this study is to determine if stress hyperglycaemia is associated with
an increased HbA1c and, by inference, a greater risk of diabetes.
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Materials and methods: This is a single centre retrospective observational
study, performed at a mixed medical/surgical intensive care unit (ICU) in a
tertiary hospital in Adelaide, South Australia. All adult patients admitted be-
tween March 2014 and November 2016 were screened for inclusion into the
study. Patients with diabetes or HbA1c ≥ 6.5% (48mmol/mol) were excluded.
Stress hyperglycaemia was defined as a blood glucose ≥11.1 mmol/l on at least
two occasions within a 24-hour period and/or having insulin administered via
intravenous infusion for ≥ 2 hours for a blood glucose ≥10.0 mmol/l in patients
without a history of diabetes. Patients who did not meet the criteria for stress
hyperglycaemia were classified as normoglycaemic. HbA1c was measured in
all patients between March and September 2014 and, thereafter, only on pa-
tients identified with stress hyperglycaemia until November 2016. The differ-
ence in HbA1c between the two groups was tested using an independent
samples t-test. Multiple linear regression was used to adjust for differences
in sex, age and illness severity (APACHE II score).
Results: Stress hyperglycaemia was identified in 63 of 631 patients without
diabetes from March to September 2014, with the remaining 568 patients
classified as normoglycaemic. A further 136 patients with stress
hyperglycaemia were identified between September 2014 to November 2016
for a total of 199 patients with stress hyperglycaemia. There was no difference
in age or sex between the two groups. Patients with stress hyperglycaemia had
a higher HbA1c (5.57 ± 0.48% (37.4 ± 5.3 mmol/l) vs 5.45 ± 0.46% (36.1 ±
5.0mmol/l), P = 0.001), greater illness severity (APACHE II score 19.5 ± 6.8
vs 16.2 ± 6.7, P < 0.001), longer hospital length of stay (17.3, IQR: 10.6 - 36.6
days vs 13.3, IQR: 7.2 - 23.7 days, P < 0.001) and higher in hospital mortality
(17.1% vs 10.2%, P = 0.01) compared to normoglycaemic patients. After
adjusting for sex, age and illness severity, HbA1c was 0.14% ± 0.038 (1.5 ±
0.4 mmol/mol, P=0.001) higher in stress hyperglycaemia patients.
Conclusion: Stress hyperglycaemia is associated with increased HbA1c, in-
dicative of an increased risk of incident type 2 diabetes.
Disclosure: Y.T. Du: None.
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Effect of resveratrol on glucose control and insulin sensitivity in subjects
with type 2 diabetes: a systematic review and meta-analysis
X. Zhu1, C. Wu1, L. Li1,2;
1Medical School of Southeast University, 2Department of Endocrinology,
Affiliated Zhongda Hospital of Southeast University, Nanjing, China.

Background and aims: Although the regular consumption of polyphe-
nol resveratrol has been considered to improve glucose homeostasis
and reverse insulin resistance in type 2 diabetes mellitus (T2DM), the
reported results are conflicting. The aim of this systematic review was
to assess the effects of resveratrol on glycemic control and insulin
sensitivity in patients with T2DM.
Materials and methods: A literature search was conducted of PubMed, the
Cochrane Library and Web of Science through the reference lists of relevant
articles until March 2017. Randomized controlled trials in T2DM patients in
whom resveratrol were administered as an intervention were included. Using
random or fixed effect model, standardized mean differences across trials were
calculated for changes in fasting plasma glucose, fasting insulin, glycated
hemoglobin A1c (HbA1c) and homeostasis model assessment of insulin resis-
tance (HOMA-IR). We performed subgroup and sensitivity analyses to eval-
uate potential heterogeneity. Two reviewers independently selected trials, ex-
tracted data, and evaluated the methodological qualities and evidence levels.
Results: Nine randomized controlled trials involving 283 participants were
included. Meta-analysis showed resveratrol significantly improved fasting
plasma glucose [standardizedmean difference (SMD)= -0.29, 95% confidence
interval (CI): -0.51, -0.06, p = 0.013], fasting insulin (SMD = -0.64, 95% CI:
-0.95, -0.32, p = 0.000), reduced HOMA-IR index(SMD = -0.52, 95% CI:
-1.00, -0.04, p = 0.000), systolic blood pressure (SMD = -0.58, 95% CI: -0.86,
-0.30, p = 0.000), diastolic blood pressure (SMD= -0.43, 95%CI: -0.70, -0.15,
p = 0.003) in participants with T2DM. Changes in HbA1c, low-density lipo-
protein cholesterol and high-density lipoprotein cholesterol were negligible. A
subgroup analysis comparing resveratrol supplementation dose of <100mg/d
versus ≥100mg/d, exhibited a significant difference for fasting plasma glucose
in favor of the latter subgroup.

Conclusion: The consumption of resveratrol appears to have a beneficial role
in the management of T2DM; however, larger, longer term and high-quality
randomized controlled trials are needed to inform the development of
evidence-based treatment guidelines.
Disclosure: X. Zhu: None.
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The GLP-1RA exenatide LAR increases circulating miR-27b in patients
with type 2 diabetes: an 8-month prospective study of cardiometabolic
and epigenetic response
D. Nikolic1, R.V. Giglio1, R. Chianetta1, C. Castruccio Castracani2, V.A.
Sardo1, G. Castellino1, A.M. Patti1, C. Mannina1, G. Li Volti2, R. Citarrella1,
G. Montalto1, A.A. Rizvi3, M. Rizzo1,3;
1Biomedical Department of Internal Medicine and Medical Specialties,
University of Palermo, Palermo, 2Department of Biomedical and
Biotechnological Sciences, University of Catania, Catania, Italy,
3Division of Endocrinology, Diabetes and Metabolism, University of
South Carolina, School of Medicine, Columbia, USA.

Background and aims: The impact of once-weekly exenatide (long-
acting release, LAR) on microRNAs (miRNAs), endogenous 21-25 nu-
cleotides noncoding RNA, which regulate gene expression at the post-
transcriptional level, is unknown. Specific miRNA-27b appears to exert
pro-angiogenic effects on endothelial cells. We investigated whether
exenatide LAR may improve expression of miRNA-27b and whether
this effect is associated with the modulation of several evaluated
cardio-metabolic parameters, including carotid intima-media thickness
(cIMT), endothelial function and adipokines.
Materials and methods: Sixty subjects with T2DM (41 men and 19
women; 60±10 yrs) naïve to incretin-based therapies, were treated
with exenatide LAR as add-on to metformin (from 1500 up to 3000
mg/day) for 8 months. Exclusion criteria included the presence of a
previous major cardiovascular event, as well as moderate and severe
renal and liver function. Fasting blood samples were collected at
baseline and after 8 months. miRNA-27b was isolated from sera using
the mirVana miRNA Isolation Kit (Ambion, Waltham, MA, USA), and
then quantified by SYBR Green Real-Time (RT) polymerase chain
reaction (PCR). cIMT was assessed by B-mode real-time ultrasound,
while endothelial function by flow mediated dilation (FMD) of the
brachial artery.
Results: Statistical analysis was performed by paired t-test and
Spearman correlation. After 8 months of exenatide LAR therapy, sig-
nificant improvements were observed in body weight (from 89±18 to
86±17 kg, p=0.0002), BMI (from 33±9 to 31±6 kg/m2, p=0.0348),
waist circumference (from 109±13 to 106±13 cm, p=0.0105), fasting
glycaemia (from 8.8±2.8 to 7.3±2.2 mmol/L, p<0.0001), A1c (from
8.0±0.4 to 6.9±1.1 %, p<0.0001), total-cholesterol (from 4.4±0.9 to
4.2±1.0 mmol/L, p=0.0012), LDL-cholesterol (from 2.5±0.8 to 2.2
±0.9 mmol/L, p<0.0001), HDL-cholesterol (from 1.2±0.3 to 1.3±0.3
mmol/L, p=0.0188), cIMT (from 0.98±0.14 to 0.87±0.15, p<0.0001)
and FMD (from 5.8±1.3 to 6.8±1.7 %, p<0.0001). Adiponectin, leptin
and resistin improved, although the statistical significance was
achieved for adiponectin level only (3.6±2.7 to 4.3±2.9 μg/ml,
p=0.0393). A cell adhesion molecule with a key role in endothelial
function, soluble(s) L-selectin, improved significantly (from 0.49±0.17
to 0.55±0.22 μg/ml, p=0.0426). Levels of miR-27b were significantly
increased after exenatide therapy (1.33 mean fold change, p=0.0355).
By correlation analysis we found a significant association between
changes in the miRNA-27b and those in adiponectin (r=0.269;
p=0.0377), leptin (r=-0.307; p=0.0170) and L-selectin (r=0.436;
p<0.0001), respectively.
Conclusion: Exenatide LAR, beyond cardio-metabolic control, may
exert epigenetic effect in patients with T2DM by regulating miRNA-
27b involved in the maintenance of endothelial cell homeostasis. A
potential interplay between miRNA-27b and adipokines in endothelial
angiogenesis seems to exist, however, further investigations are need-
ed for better understanding.
Clinical Trial Registration Number: NCT02380521
Supported by: AstraZeneca
Disclosure: D. Nikolic: Other; I have participated in clinical trials sponsored
by AstraZeneca and Novo Nordisk.
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Cell-free insulin and amylin DNA as biomarkers of progressive beta cell
loss during first 12 months of type 1 diabetes in children and adolescents
N. Samandari1, L.A. Kenna2, P. Hougaard3, L. Hansen1, H.B. Mortensen1, F.
Pociot1, E. Akirav2;
1Paediatrics, Herlev University Hospital, Herlev, Denmark, 2Winthrop-
University Hospital Research Institute, Mineola, USA, 3Research unit of
Epidemiology, Biostatistics and Biodemography, Odense, Denmark.

Background and aims: DNA methylation can be used as a biomarker
of beta-cell loss in type 1 diabetes (T1D). This study was designed to
measure the levels of demethylated insulin and amylin DNA in the
sera of children and adolescents with new onset T1D during the first
12 months post-diagnosis. In addition, these findings were associated
with residual beta-cell function (stimulated C-peptide [SCP]),
glycaemic control and glucagon.
Materials and methods: Serum samples drawn 3 and 12 months after
diagnosis from 126 children and adolescents with new onset T1D
were analysed. DNA was extracted and treated with bisulfite prior to
methylation analysis. The methylation pattern for insulin DNA was
measured with methylation sensitive probes using droplet digital
PCR (ddPCR), while methylation specific primers were used to quan-
tify amylin DNA using nested qPCR.
Results: An increase of the demethylated insulin DNAwas observed in 46%
samples, whereas 47% had declining values from three to 12 months after
diagnosis. Amylin DNA demethylation index (DMI) increased in 52% and
decreased in 48% of patients. Gender and age had no significant effect on the
level of demethylated insulin DNA or amylin DMI. No correlation was found
between demethylated insulin DNA and SCP, Glucagon, HbA1c or IDAA1c,

whereas amylin DNA was significantly associated with SCP at 12 months
(p=0.016). Demethylated insulin was correlated with amylin DNA at 3months
(p=0.024) after diagnosis.
Conclusion: Circulating demethylated amylin DNA correlated with bio-
markers of disease progression 12 months post-diagnosis whereas insulin
DNA did not. These findings support the results of a previous report, which
showed a loss of insulin but not amylin expression in beta cells following T1D
presentation. The observation suggests that demethylated amylin DNA pat-
terns may serve as more sensitive biomarker of beta-cell loss than
demethylated insulin DNA during the first 12 months of T1D progression.
Supported by: JDRF
Disclosure: N. Samandari: None.
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Insulin resistance, BMI and cholesterol levels associate with DNA
methylation in human myoblasts from obese individuals
C. Davegårdh1, C. Broholm2, A. Perfilyev1, T. Henriksen3, P. Volkov1, M.
Pedersen3, B.K. Pedersen3, E. Nilsson1, A. Vaag4, C. Scheele3, C. Ling1;
1Epigenetic and Diabetes Unit, Clinical Sciences, Lund University, Malmö,
Sweden, 2Department of Endocrinology, Rigshospitalet, Copenhagen, 3The
Centre of Inflammation and Metabolism and the Centre for Physical Activity
Research, Rigshospitalet, Copenhagen, Denmark, 4Translational Medical
Unit, AstraZeneca, Möndal, Sweden.

Background and aims: Reduced skeletal muscle mass and insulin resistance
are risk factors for type 2 diabetes (T2D). Skeletal muscle repair and mainte-
nance are dependent on proper proliferation and differentiation (myogenesis)
of muscle stem cells (satellite cells). Satellite cells from obese and T2D indi-
viduals show impaired glucose and lipid metabolism after in vitro differentia-
tion, suggesting a memory of the in vivo environment. Recently, we mapped
the DNA methylome and transcriptome in human myoblasts before and after
differentiation into myotubes for the first time in a human cohort of controls
and obese individuals. We showed that myoblasts from obese are epigeneti-
cally and transcriptionally reprogrammed. In the same dataset we observed
that a number of CpG sites showed a high variability within only obese or non-
obese. The obese population is heterogeneous and the current aim is to look at
CpG sites with high variation in methylation in myoblasts from obese
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individuals. We hypothesize that demographics associated with obesity, such
as insulin resistance, BMI and physical activity, may contribute to this
variation.
Materials and methods: Human satellite cells were isolated from vastus
lateralis biopsies and the myoblasts harvested before being 50% confluent.
DNA methylation was analyzed with the Infinium HumanMethylation450
BeadChip Kit in primary human myoblasts from 14 non-obese and 14 obese
individuals. The relative standard deviation (RSD) (standard deviation/mean)
was calculated for methylation of each CpG site in obese and non-obese,
respectively. Methylation of CpG sites with a high RSD in only the obese
group were correlated to the homeostatic model assessment of insulin resis-
tance (HOMA-IR), BMI, plasma cholesterol levels and VO2-max using spear-
man correlations.
Results: DNAmethylation data were obtained for 477,226 CpG sites in myo-
blasts from 14 obese and 14 non-obese individuals. 41,538 CpG sites had an
RSD of more than 30% in the obese group and 31 of these sites had an RSD of
less than 10% in the non-obese group. The majority of the 31 sites (28) had a
low degree of methylation (<17%) and 21 were annotated to CpG islands.
Methylation of 5 of the 31 sites correlated significantly with HOMA-IR, 3
with BMI, 2 with LDL, 4 with HDL, and 1 with VO2-max. Interestingly,
several of these CpG sites are annotated to genes coding for transcription
factors important for development and differentiation. For example, methyla-
tion of a CpG site in the gene encoding the anti-adipogenic factor GATA3
correlates with BMI and methylation of CpG sites in SOX5 and ONECUT1
correlate with both HOMA-IR and BMI.
Conclusion: This study shows that the variation in DNA methylation at a
number of CpG sites increases with obesity and may be explained by differ-
ences in insulin resistance, BMI, cholesterol levels and physical fitness. The
results implicate that several factors associated with obesity influence the DNA
methylation pattern in primary human myoblasts and may contribute to the
epigenetic and metabolic reprogramming observed during myogenesis in
obese individuals.
Supported by: Diabetes Wellness Sweden, Royal Physiographic Society of
Lund, Sweden
Disclosure: C. Davegårdh: None.
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Induction of permanent epigenetic changes in Treg signature genes after
repeat BCG vaccination of subjects with type 1 diabetes
D.L. Faustman, W. Kuhtreiber, S. Plager, T. Kim, H. Zheng;
Immunobiology Laboratory, Massachusetts General Hospital, Charlestown,
USA.

Background and aims: Increasing the potency or numbers of active
regulatory T cells (Tregs) may be beneficial in the treatment of auto-
immunity and is therefore a goal of many clinical trials. In a pub-
lished study, BCG-treated subjects with type 1 diabetes (T1D) had
statistically significant increases in Treg numbers for 4-6 weeks after
repeat BCG vaccination. A longer-lasting effect would be optimal and
may be able to stably reverse diabetic autoreactivity. Chronic
Mycobacteria infections evade host recognition on a cellular level
via measurable Treg increases and induction of host Tregs. For
BCG’s virulent counterpart, tuberculosis, epigenetic imprinting of host
genes is a mechanism for host Treg production and infection chronic-
ity. We therefore investigated if the effect of repeat BCG vaccinations
on Tregs could be permanent and driven by host epigenetic modifica-
tions to Treg signature genes.
Materials and methods: BCG’s impact on methylation was studied at meth-
ylation sites on 6 Treg signature genes (Foxp3, TNFRSF18, IL2RA, IKZF2,
IKZF4, CTLA4) by profiling transcriptional start site (TSS) clusters located
within the Treg-specific demethylation region in T1D subjects before and 8-
weeks after in vivo BCG dosing.
Results: BCG induced demethylation at almost all TSS in all 6 signature
genes. In vivo documented epigenetic changes correlated with increased
mRNA expression of all 6 Treg signature genes in isolated CD4 T cells.
Conclusion: Overall, repeat BCG vaccinations reset the immune system by
consistent and rapid demethylation of all 6 key Treg genes for enhanced
mRNA expression, as monitored via CD4 T cells in blood from BCG-treated

T1D subjects. This suggests that not only are Treg cell numbers transiently
elevated after BCG vaccination, but also that permanent epigenetic expression
of Treg genes that control Treg potency is stably re-established by BCG treat-
ment. BCG vaccination, like tuberculosis, powerfully modulates Treg induc-
tion. Studies are underway to follow vaccinated T1D subjects for long-term
beneficial clinical effects of Treg upregulation by BCG.
Supported by: Iacocca Foundation
Disclosure: D.L. Faustman: None.
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Epigenetic modifications of the ZNF423 gene control adipogenic
commitment and are dysregulated in human hypertrophic obesity
M. Longo1, F. Zatterale1, S. Formisano1, G.A. Raciti1, A. Hammarstedt2, S.
Hedjazifar2, J.M. Hoffmann2, U. Smith2, F. Beguinot1;
1URT-GDD, National Council of Research, Department of Translational Medical
Sciences, Federico II University of Naples, Naples, Italy, 2Lundberg Laboratory
for Diabetes Research, Department of Molecular and Clinical Medicine,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.

Background and aims: Subcutaneous adipocyte hypertrophy (SAT) is
associated with insulin resistance and increased risk of type 2 diabetes
(T2D) and predicts future development of T2D independent of obesity.
In humans, SAT hypertrophy is a consequence of impaired adipocyte
precursor cell recruitment into the adipogenic pathway rather than lack
of precursor cells. Recently, the zinc-finger transcription factor Zfp423
was identified as a major determinant of preadipocyte commitment
and maintained white adipose cell function. While its levels do not
change during adipogenesis, ectopic expression of Zfp423 in non-
adipogenic cells is sufficient to activate Pparγ expression and to in-
crease the adipogenic potential of these cells. Here, we have investi-
gated whether the Zfp423 gene is under epigenetic regulation and
whether this plays a role in the restricted adipogenesis associated with
hypertrophic obesity.
Materials and methods: 3T3-L1 and NIH-3T3 cells were used as fibroblasts
committed and uncommitted to the adipocyte lineage, respectively. Human
preadipocytes were isolated from the Stromal Vascular Fraction (SVF) of
SAT of 20 lean non-diabetic individuals characterized by a wide adipose cell
size range.mRNA levels were measured byReal-time PCR,while methylation
levels were analyzed by bisulfite sequencing. Chromatin structure was ana-
lyzed by Micrococcal nuclease protection assay and DNA-methyltransferases
were chemically inhibited by 5-azacytidine (AZA). Adipocyte differentiation
rate was also evaluated by Oil Red O staining.
Results: Comparison of uncommitted (NIH-3T3) and committed adipose pre-
cursor cells (3T3-L1) revealed that Zfp423 expression is increased in parallel
with the ability of the cells to differentiate into mature adipocytes due to both
decreased promoter DNA methylation and nucleosome occupancy in the 3T3-
L1 compared to NIH-3T3 cells. Interestingly, non-adipogenic epigenetic profiles
can be reverted by treatment of NIH-3T3 cells with 5-Azacytidine (AZA), as
AZA increases Zfp423 mRNA levels, reduces DNA methylation at a specific
CpG site, decreases its nucleosome occupancy and induces adipocyte differen-
tiation. These epigeneticmodifications can also be initiated in response to chang-
es in the adipose cell microenvironment, and where BMP4 plays a key role. We
finally show that, in human adipocyte precursor cells, impaired epigenetic reg-
ulation of the ZNF423 (human ortholog of the murine Zfp423) is associated with
inappropriate subcutaneous adipose cell hypertrophy. As in the NIH-3T3 cells,
normal ZNF423 epigenetic profile can be rescued by AZA exposure.
Conclusion: Our results show that epigenetic events regulate the ability of
precursor cells to commit and differentiate into mature adipocytes by modu-
lating the ZNF423 gene and indicate that dysregulation of these mechanisms
accompanies SAT hypertrophy in humans.
Disclosure:M. Longo: None.
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Asymmetry in fingerprints as an early indicator of type 2 diabetes
J.H. Shubrook1, B. Ludwar2, R. Mullin1, S.M. Holayel2, C. Young1, M.
Morris3;
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1Touro University California, Fairfield, 2Longwood University, Farmville,
3Ohio University Heritage COM, Athens, USA.

Background and aims: Early screening tools, coupled with an effective
intervention, could help reduce the growing problem of type 2 diabetes
mellitus. Current models for determining risk of T2DM include pheno-
typic characteristics and are based on characteristics that are often mani-
fested after the development of hyperglycemia (high BMI, waist circum-
ference). Models that incorporate genetic variants can provide insights into
risk prior to the development of associated health problems. However, the
costs involved for the models that involve genetic testing can be prohib-
itive. Fingerprints form during gestation, and are potentially influenced by
the same environmental factors that influence the expression of genes
involved in T2DM. In a previous study in Southeastern Ohio (100%
White/Caucasian; 165 prints), asymmetry scores for finger pairs IV and
V significantly predicted T2DM controlling for gender and age. In this
study we tested the hypothesis that fluctuating asymmetry in fingerprints
can be used as an early predictor of T2DM by assessing asymmetry
scores for each finger pair using a wavelet-based analysis in an ethnically
diverse population from Northern California.
Materials and methods: The study population was recruited from a
series of public health primary clinics that provided a focused diabetes
consultation service. The participants were eligible if they were adults
(18 years or older) and had medically confirmed type 1 diabetes, type
2 diabetes, or were above the age of 40 and had no personal or
family history of type 2 diabetes, metabolic syndrome, PCOS or any
insulin resistant condition. People with chromosomal syndromes
(Down's, Turner's, Klinefelter’s), cleft palate or those with cystic fi-
brosis were also excluded. Rolled fingerprints were collected at the
time of medical care using a Crossmatch Verifer 320 LC scanner at a
resolution of 500 ppi and 256 level grayscale. The prints of all fingers
on both hands were stored as uncompressed digital images on a ded-
icated laptop with encryption. The fingerprints were scored for simi-
larity between corresponding fingers on each hand using a wavelet-
based analysis.
Results: This study population (n=64) was a more ethnically diverse popula-
tion (41% White/Caucasian, 26.5% African American, 14.5% Asian
American, 18% Hispanic). In the multivariate model that best fit our data
(Likelihood Ratio Chi-square = 29.3, df = 12, P = 0.004), asymmetry in finger
pair IV was significant (P = 0.036), as well as interactions between finger pair
IVand ethnicity (P = 0.046) and finger pair IVand age (P = 0.040).
Conclusion: These results add additional support to the hypothesis that asym-
metry in fingerprints has the potential to be a powerful, early predictor of
propensity to develop T2DM. In addition, fingerprint asymmetry could com-
pliment genetic studies to improve current understanding of the genetic and
environmental interactions involved in T2DM.
Supported by: Internal grants from Ohio University and Touro University CA
Disclosure: J.H. Shubrook: None.
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Paternal exercise increased the susceptibility to develop type 2 diabetes by
trigger an incapacity of beta cell to compensate insulin resistance
J.M. Costa-Júnior1, S.M. Ferreira1, G.J. dos Santos1, M.A. Kurauti1, E.G.
Ruano2, J.F. Vettorazzi1, J. Schug3, C.C. Zoppi1, K.H. Kaestner3, A.C.
Boschero1, C.A.M. de Oliveira4, E.M. Carneiro1;
1Department of Structural and Functional Biology, University of Campinas,
Campinas, Brazil, 2Spanish Biomedical Research Centre in Diabetes and
Associated Metabolic Disorders (CIBERDEM), Barcelona, Spain,
3Department of Genetics and Institute for Diabetes, Obesity and
Metabolism, University of Pennsylvania Perelman School of Medicine,
Philadelphia, USA, 4Department of Biosciences, Federal University of Sao
Paulo, Santos, Brazil.

Background and aims: The pancreatic beta cell failure is a hallmark in the
type 2 diabetes development and susceptibility , and the risk to develop it is
dependent on genetics and environmental factors. The epigenetic mechanism
helps to explain the link between environment alterations and transcriptional

activity. The effect of paternal endurance exercise training upon offspring
pancreatic islet function as well as DNA methylation profile have not been
investigated yet.
Materials and methods: Female were kept in sedentary conditions as
well as half of male progenitors, whereas the other half was subjected
to 10 weeks of endurance exercise training. During the last week of
the exercise protocol, the progenitors were mated. At weaning, the
offspring were kept on high fat diet and distributed into two groups:
male offspring from sedentary progenitors (H) and male offspring
from trained male progenitors (HT). We measured glucose and insulin
tolerance, as well as pancreatic islet insulin secretion and, calcium
influx. Gene expression was realized by Real-time PCR, and DNA
methylation by BisPCR2 on pancreatic islets of offspring. To analyze
the data, we used students’-t test. p≤ 0.05
Results: The insulin resistance was worst in HT compared to H mice (1.8
±0.51 %/min from KITT H vers. 0.8± 0.44 HT, p≤ 0.05). HT insulin secretion
was lower than H mice (21±3.32 ng/mL H vers. 8.22 ± 5.54 HT, p≤ 0.05),
which trigger a very high glucose intolerance compared to offspring from
control fathers (2000±20.02 AUC H vers. 2700±32.90 HT, p≤ 0.05). The
reduced glucose stimulated insulin secretion by isolated pancreatic islets ob-
served in the offspring from trained fathers was also associated with reduced
pancreatic islet calcium influx (7.53±1.33 AUC H vers. 5.44±1.78 HT, p≤
0.05). Due to knew function of HNF4-a gene to control the beta cell capacity
to adapt its function in the context of insulin resistance, we look at HNF4-a
gene expression in the pancreatic islet from offspring fed on high fat diet, and
as we expected the HNF4-a gene expression was reduced in the offspring from
trained fathers (1.00±0.44 arbritary unit (UA) H vers 0.50±0.32 HT, p≤ 0.05),
and the DNA methylation level in the HNF4-a gene promoter was higher
explaining, at least in part how paternal exercise may impact the pancreatic
islet function and HNF-4a gene expression (0.8±0.02 UA H vers. 0.95±0.01
HT, p≤ 0.05).
Conclusion: Taken together, paternal exercise training seems to increased the
susceptibility to develop type 2 diabetes through beta cell reprograming, prob-
ably by orchestrated HFN4-a gene expression through DNA methylation
modifications.
Clinical Trial Registration Number: 4167-1
Supported by: FAPESP
Disclosure: J.M. Costa-Júnior: Grants; FAPESP.
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Expression of leptin receptor gene in HUVECs related to degree and
duration of intrauterine hyperglycaemia
P. Popova1,2, L. Vasilieva1, A. Tkachuck1, M. Puzanov1, Y. Bolotko1, E.
Pustozerov1,3, A. Gerasimov1, I. Zazerskaya1, R. Dmitrieva1, E. Grineva1,2;
1Federal Almazov North-West Medical Research Centre, 2Department of in-
ternal diseases and endocrinology, St Petersburg Pavlov State Medical
University, 3Saint Petersburg State Electrotechnical University, Saint
Petersburg, Russian Federation.

Background and aims: Gestational diabetes mellitus (GDM) is associ-
ated with an increased incidence of type 2 diabetes and obesity in
offspring. However, the mechanisms through which the GDM in the
mother affects the development of these diseases in the offspring has
not been studied thoroughly yet. The reason for those disorders can be
either genetic predisposition or epigenetic influence of intrauterine
hyperglycemia. One of the important regulators of energy homeostasis
and the action of insulin is known to be leptin. Our aim was to study
the effect of the degree and duration of maternal hyperglycemia on
the level of expression of leptin and its receptor genes in HUVECs of
newborns from women with gestational diabetes mellitus.
Materials andmethods:The study included 22 womenwith GDM treated for
GDM starting before 30-th week of gestation (GDM1), 6 women treated for
GDM after 34-th week of gestation (late treatment group or GDM2) and 10
women without GDM (control group). All women underwent an OGTTat 24-
28 weeks of gestation. The diagnosis of GDM was based on International
Association of Diabetes and Pregnancy Study Groups criteria. HUVECs were
isolated end expanded in vitro up to passage 2 and tested for viability and
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replicative senescence. Samples with viability > 85% and low level of senes-
cent cells (<10%) were used. Immunophenotype was determined by Flow
Cytometry analysis. The level of genes expression was determined by RT-
PCR.Womenwith GDMkept electronic nutrition and glycemic control diaries
with the help of a specially developed mobile application and sent data to the
doctor. According to the personal diaries automatic calculations of the integral
indicators characterizing the self-control of glycemia (mean fasting and
postprendial glycemia, the frequency of exceeding the target levels of glyce-
mia) were accomplished. Statistical analysis included Kruskal-Wallace test,
Mann-Whitney test and Spearman correlations.
Results: The increase in the expression of the leptin receptor (LEPR)
gene in GDM2 group (p < 0.001) and in GDM1 group (p = 0.039)
compared with the control group appeared to be 23.8+6.8, 17.0+3.7
and 4.5+0.77, respectively. Notably, LEPR gene expression was higher
in GDM2 than in GDM1 group though the difference didn’t reach
statistical significance (p= 0,1). The expression of the leptin gene
was observed as below the detection threshold. Age and pregestational
BMI did not differ among the groups. There was a positive correlation
between the level of LEPR gene expression and the fasting blood
glucose (BG) elevation rate above 5.3 mmol / L at 35 weeks gestation
period (r = 0.507, p = 0.032), and the BG elevation rate above
7.0 mmol / L 1 hour postprandially at 35 weeks of gestation (r =
0.488, p = 0.040) and the value of 2 hour BG in OGTT (r = 0.503, p
= 0.004).
Conclusion: The expression of LEPR gene in HUVECs of newborns was
positively associated with the degree and duration of maternal hyperglycemia.
Supported by: Russian Science Foundation (project №15-14-30012)
Disclosure: P. Popova: Grants; The study was funded by Russian Science
Foundation (project №15-14-30012).
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Correlation between circulating microRNAs and chronic kidney disease
in patients with and without type 2 diabetes
K. Geiger1, A. Muendlein1, A. Leiherer1, C.H. Saely2, J. Ebner1, E.-M.
Brandtner1, D. Zanolin1, A. Vonbank2, A. Mader3, P. Schwerzler3, P.
Fraunberger4, H. Drexel5;
1Vorarlberg Institute for Vascular Investigation and Treatment (VIVIT),
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Medical Central Laboratory, Feldkirch, Austria, 5Drexel University College
of Medicine, Philadelphia, USA.

Background and aims:MicroRNAs (miRNAs) are small non-coding RNAs
that usually function as intracellular repressors of target genes involved in
many pathophysiologic processes. MiRNAs can also be detected outside cells
including circulating cell-free body fluids. Circulating miRNAs have been
proposed repeatedly in the literature as new attractive biomarkers in many
diseases, including type 2 diabetes (T2DM) and chronic kidney disease
(CKD). T2DM is closely linked to the development of CKD and it is unclear
if putative associations between miRNAs and CKD differ in patients with or
without T2DM.
Materials and methods:We therefore investigated the association between a
panel of 40 candidate-miRNAs and CKD (based on estimated glomerular
filtration rate) in 120 angiographied coronary patients with (n=65) and without
(n=55) T2DM, respectively. P-values of less than 0.05 were regarded as sta-
tistically significant after correction for multiple testing.
Results: In the total patient cohort, miR-320a and miR-320b were significant-
ly increased and miR-451a, miR-106b-5p, miR-25-3p, miR-20a-5p, miR-19b-
3p, miR-16-5p, and miR-140-3p were significantly decreased in patients with
CKD (corrected p-values ranging between 0.003 and 0.045). In the subpopu-
lation of patients without T2DM associations between miR-451a, miR-106b-
5p, miR-25-3p, miR-20a-5p, miR-19b-3p, miR-16-5p, and miR-140-3p and
CKD were still significant (corrected p-values ranging between 0.011 and
0.039). In addition the association between miR-19a-3p and miR-99b-5p with
CKD was significant in non-diabetic patients (corrected p-values = 0.039 and
0.021, respectively). None of the investigated miRNAs were significantly
associated with CKD in patients with T2DM, at least after correction for
multiple testing.

Conclusion:We conclude that numerous circulatingmiRNAs are significantly
associated with CKD and that this association may be masked by the preva-
lence of T2DM.
Disclosure: K. Geiger: None.
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Plasma circulating microRNAs: novel clinical parameters to monitor
autoimmune disease progression in children with type 1 diabetes
P. de Candia1, M. Galgani2, M. Santopaolo3, A. Franzese4, E. Mozzillo4, G.
Matarese2;
1Fondazione Multimedica Onlus, Milan, 2Istituto per l’Endocrinologia e
l’Oncologia Sperimentale “G. Salvatore” Consiglio Nazionale delle
Ricerche, 3Dipartimento di Biologia Molecolare e Biotecnologie Mediche,
Università degli studi Federico II, 4Centro Regionale di Diabetologia
Pediatrica, Università degli studi Federico II, Naples, Italy.

Background and aims: Type 1 Diabetes (T1D) is an autoimmune disorder
characterized by lymphocyte-mediated destruction of the insulin producing β
cells of the pancreatic islets. Triggers of islet autoimmunity, the time course
and the mechanism beyond the progressive β cell failure have not been
completely clarified and we are in urgent need of novel biomarkers able to
predict the rate of disease progression and to trace the progressive immune-
mediated loss of insulin-secreting islet cells. One highly suitable source of
blood-associated biomarkers is represented by extracellular microRNAs that,
released by most cells in the body, reach the circulation, remain very stable,
and may be used to assess cell activity at distance. Our published work shows
that blood circulating microRNAs can be used as biomarkers of human lym-
phocyte activation in health and disease: in particular, our group has identified
a specific microRNA signature that is massively released by activated CD4+ T
lymphocytes in vitro, significantly deregulated in vivo in blood of individuals
affected with auto-immunity (psoriasis) and then reverts to healthy donors’
levels upon effective treatment with anti- inflammatory drugs. The aim of the
present work was to test whether the quantification of plasmamicroRNAsmay
help to monitor and improve the prediction of T1D disease course.
Materials and methods: To test our hypothesis, we have retrospectively
screened plasma samples from children who received the diagnosis of T1D
(n=65) and healthy control subjects (n=26). microRNAs were quantified by
RT qPCR and upon normalization with the average cQ value, differentially
expressed microRNAs in diabetic children compared to the healthy counter-
part were identified. We also performed a correlation analysis to evaluate the
relationship i) among the differentially expressed microRNAs and ii) between
the microRNAs and available clinical data of our patients, including C-pep-
tide, hemoglobin A1c and the numbers of blood circulating lymphocyte sub-
populations.
Results: The majority of the identified differentially expressed microRNAs
are indeed part of the specific microRNA signature released by activated T
lymphocytes, suggesting their blood modulation may be directly connected to
disease-associated lymphocyte deregulation. Moreover, the subsequent corre-
lation analysis was able to highlight complex microRNA co-modulation pat-
terns, and potentially important relations between microRNAs and the tradi-
tionally used disease markers.
Conclusion: In conclusion, the present project has led to identifying blood
circulating microRNAs as novel and potentially useful clinical parameters,
directly connected to the pathological deranged activity of T cells in T1D
patients.
Supported by: EFSD/JDRF/Lilly
Disclosure: P. de Candia: None.
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A single dose of dapagliflozin, an SGLT-2 inhibitor, induces higher gly-
cosuria in GCK and HNF1A-MODY than in type 2 diabetes
J. Hohendorff1, M. Szopa1, J. Skupien1, M. Kapusta1, B. Zapala1, T. Platek1,
S. Mrozinska1, T. Parpan2, W. Glodzik3, A. Ludwig-Galezowska1, B. Kiec-
Wilk1, T. Klupa1, M.T. Malecki1;
1Jagiellonian University Medical College, 2Brothers Hospitallers’ of St. John
of God Hospital, 3Sanatio Medical Center, Krakow, Poland.

Background and aims: Maturity Onset Diabetes of the Young (MODY) is
estimated to account for 1-2% of all cases of diabetes. Dietary intervention is
generally sufficient to maintain good glycemic control in subjects with
Glucokinase (GCK) gene mutation. Hepatocyte Nuclear Factor 1 Alpha
(HNF1A) gene mutations affect insulin secretion to a greater extent. For pa-
tients with genetically confirmedHNF1A-MODY sulfonylurea therapy should
be considered as the first-line treatment. The extra-pancreatic features of
HNF1A-MODY include glycosuria due to a low renal threshold for glucose,
which has been linked to decreased sodium/glucose co-transporter 2 (SGLT2)
expression in tubular cells. SGLT2 inhibitors are widely used in type 2 diabetes
(T2DM). Their effectiveness in MODY is unknown. It can hypothesized that
response to SGLT2 inhibitors, such as dapagliflozin, may be altered among
HNF1A-MODY individuals, thus influencing their efficacy in these patients.
We aimed to assess the response to a single dose of 10 mg dapagliflozin in
patients with HNF1A-MODY, GCK-MODY, and T2DM.
Materials andmethods:We examined 14 HNF1A-MODY, 19 GCK-MODY,
and 12 T2DM patients. All studied individuals received a single morning dose
of 10 mg of dapagliflozin added to their current therapy of diabetes. To assess
the response to dapagliflozin we analyzed changes in urinary glucose to cre-
atinine ratio (GCR), serum 1,5-Anhydroglucitol (1,5-AG) level and fasting
plasma glucose (FPG) level. All parameters were measured in the morning
of the dapagliflozin administration day and the day after.
Results: T2DM patients were older (61.8±5.6 vs. 34.1±11.0 and 40.3±10.8
years, p=0.00), more obese (31.3±5.3 vs. 24.4±4.9 and 23.4±2.8 kg/m^2,
p=0.00), and were characterized by worse glycemic control (HbA1c: 6.9±0.9
vs. 6.0±0.7 and 6.4±0.4%, p=0.03) than HNF1A-MODY and GCK-MODY
subjects what is in line with the way how groups were defined. There were no
differences between study groups in terms of sex distribution and kidney
function. There were only 4 patients with positive urine glucose before
dapagliflozin administration (1 with HNF1A-MODY, 2 with GCK-MODY,
and 1 with T2DM), whereas after SGLT-2 inhibitor use, glycosuria occurred
in all studied participants. Considerable changes in mean GCR after
dapagliflozin administration were observed in all three groups (20.51±12.08,
23.19±8.10, and 9.84±6.68 mmol/mmol for HNF1A-MODY, GCK-MODY,
and T2DM, respectively, p<0.001 for all comparisons). Post-hoc analysis re-
vealed significant differences in mean GCR change between T2DM and each
monogenic diabetes in response to dapagliflozin (p=0.02, p=0.003 for HNF1A
and GCK-MODY, respectively), but not between the two MODY forms
(p=0.7231). Significant change in serum 1,5-AG was noticed only in T2DM
(-6,57±7,34 mg/ml, p=0.04). Subgroup analyses revealed significant mean
FPG reduction in GCK-MODY (0.50±0.72 mmol/l, p=0.007), but not in
HNF1A-MODY (0.14±0.90 mmol/l, p=0.56) and T2DM (0.23±1.20 mmol/l,
p=0.52).
Conclusion: A single dose of dapagliflozin, an SGLT-2 inhibitor, induces
higher glycosuria in GCK- and HNF1A-MODY than in T2DM. Whether
flozins are a valid therapeutic option in these forms of MODY requires long-
term clinical studies.
Supported by: EFSD; PTD Research Grant
Disclosure: J. Hohendorff: None.
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Modelling of ER-stress in beta cells using genome edited patient-derived
iPSC carrying insulin gene mutations
D. Balboa1, J. Saarimäki-Vire1, S. Eurola1, J. Ustinov1, H. Grym1, K.
Wartiovaara1,2, H. Huopio3, T. Otonkoski1,4;

1University of Helsinki, 2Clinical Genetics, HUSLAB, Helsinki University
Central Hospital, Helsinki, 3Department of Pediatrics, University of Eastern
Finland and Kuopio University Hospital, Kuopio, 4Children’s Hospital,
University of Helsinki and Helsinki University Hospital, Helsinki, Finland.

Background and aims: Permanent neonatal diabetes is caused by mutations
in genes important for the function of the pancreatic beta cell. Insulin muta-
tions result in the misfolding and endoplasmic reticulum (ER) retention of the
insulin protein. Long-term accumulation of aberrant insulin eventually leads to
ER-stress, activation of the unfolded protein response pathway and apoptosis
of the beta cells. ER-stress is also associated with the progression of T1 and T2
diabetes. To establish a new model for ER-stress induced diabetes, we derived
iPSC lines from two Finnish families carrying different heterozygous domi-
nant insulin mutations that result in neonatal diabetes onset at 3-4 months of
age.
Materials andmethods:Differentiation efficiency towards the beta cell varies
between cell lines with different genetic background. This may obscure the
disease phenotype when studying the specific effect of the insulin mutation in
beta cells. To overcome this, we generated corrected isogenic cell lines by
repairing the insulin gene mutations using CRISPR/Cas9. Corrected cells were
differentiated in parallel with mutant cells using an optimized suspension
differentiation protocol for 30 days. The resulting islet-like 3D clusters were
transplanted under the kidney capsule of immunodeficient mice to complete
the beta cell maturation in vivo.
Results: We analyzed the islet-like clusters before and three months after
transplantation. Increased ER-stress was detected specifically in the INS+
mutant beta cells, with strong BIP (HSPA5) expression progression from
a few BIP+INS+ cells before transplantation to virtually all INS+ after
transplantation. Corrected cell lines did not present increased ER-stress
markers at any stage. Insulin-reporter cell lines were generated using
CRISPR/Cas9 from mutant and corrected cell lines, enabling INS+ cells
FACS-sorting followed by RNA-seq. We also conducted single cell RNA-
seq of islet-like clusters before transplantation to study the transcriptional
changes at the cell level.
Conclusion: We envision this model will provide new insights into the mo-
lecular mechanisms behind ER-stress based demise of the beta cells and serve
as a drug-screening platform for novel antidiabetic agents.
Supported by: Novo Nordisk Foundation, Academy of Finland, Sigrid Jusélius
Foundation
Disclosure: D. Balboa: None.
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StarSeq, an innovative method based on NGS for accurate detection of
punctual mutations and copy number variants in obese children
A. Bonnefond1, M. Derhourhi1, L. Montagne1, E. Durand1, I. Rabearivelo1,
O. Sand1, B. Delobel2, P. Froguel1;
1CNRS UMR8199, 2Hopital St Vincent, Lille, France.

Background and aims: Although targeted or exomic next generation
sequencing (NGS) is now widely used for the detection of punctual
coding mutations, DNA microarrays (SNPs or CGH) are still the cur-
rent methods for the detection of copy number variants (CNVs) in the
molecular diagnosis of genetic disorders. We have developed a
groundbreaking, NGS-based, one-step tool for an accurate and cost
effective detection of both punctual mutations and CNVs. We assessed
its usefulness and accuracy for the molecular diagnosis of patients
with monofactorial metabolic diseases.
Materials and methods:We used a custom capture (NimbleGen SeqCap EZ
Choice XL) which included probes regularly spaced in the entire genome, in
combination with a capture targeting the whole exome (NimbleGen SeqCap
EZMedExome Enrichment Kit). The resulting probes covered >80 Mb of the
genome. Probes were placed every 10 kb apart in the regions known to be
affected by CNVs (based on the literature and public database), and probes
were placed every 25 kb in the rest of the genome. We tested this capture in a
cohort of 100 obese children with developmental delay and 20 controls, whose
50% had already been analyzed by DNA microarrays (CGH Agilent 60k v2)
for CNV detection. The sequencing was performed through Illumina HiSeq
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4000, using 100 bp paired-end reads, and amean sequencing depth higher than
85× was achieved for each individual.
Results: We detected all the CNVs previously identified by DNA mi-
croarrays and we found additional CNVs which were not found by
DNA microarrays in our patients, probably due to the better resolution
of our method. In parallel, we were also able to detect novel punctual
mutations with the same accuracy as a standard exome sequencing.
We were able to diagnose more than half of the patients, establishing
causality to either punctual mutations and/or CNVs.
Conclusion: We demonstrated that our custom capture in combination
with NGS enables an accurate, inexpensive detection of CNVs and
punctual mutations in only one step. StarSeq dramatically improves
genetic diagnosis and thus has the potential to replace standard exome
sequencing and DNA arrays as this method is cost-effective and fast.
Disclosure: A. Bonnefond: None.
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A novel mutation in the IPF-1/PDX-1 gene identified in a Japanese family
with MODY
N. Iwasaki1,2, H. Akagawa2, M. Hase3,1, R. Ide1, M. Ogata1, T. Furukawa2, S.
Mitani4,2, Y. Uchigata1;
1Diabetes Center, 2Institute of Integrated Medical Science, 3Institute of
Geriatrics, 4Second Department of Physiology, Tokyo, Japan.

Background and aims:Maturity onset diabetes of the young (MODY),
a subtype of diabetes mellitus, is a single gene disorder. We have
been studying for one large Japanese family with MODY. Although
screening for mutations in MODY1, 2, 3, and 5 of the proband was
performed, and non-parametric linkage analysis had disclosed marginal
peaks on chromosome 6, 7 and 22, the pathogenic variant has not yet
been identified. Hence, the aim of this study was to identify the
causative mutation in this family.
Materials and methods: The family consisted of 31 individuals with three
generations. Standard 75g OGTTwas performed to determine the phenotype
and genomic DNAwere obtained from 31 members. Whole exome sequenc-
ing were performed for two individuals with MODY (the proband and his
daughter) and proband’s wife for the reference. Exomes capture was per-
formed with solution-based hyblidization using Sure-Select Human All
Exon Kit Ver. 5 (Agilent Technologies, Santa Clara, CA, USA), and captured
DNA fragments were subsequently sequenced using the HiSeq2000 system
(Illumina, San Diego, CA, USA) by paired-end 100-bp reads. Reads were
mapped to the Genome Reference Consortium human build 37 using the
BWA-MEM. Variants were identified by single-sample calling with
UnifiedGenotyper using GATK ver. 3.5 and annotated using ANNOVAR.
Functional effects of the detected variants were assessed using SIFT,
PolyPhen-2 and CADD v1.3.
Results: The variant c.443G>T:p.R148L in IPF-1/PDX-1 (MODY4) gene
was found in the proband and his daughter in heterozygous form, but not
in the spouse. Although R148G on the same position was reported as
rs193922355 and interpreted as likely pathogenic in ClinVar, R148L is
not presented in Exac, gnomAD or T2D portal. This variant was located
in the homeodomain (Exon 2). SIFT and PP2 predicted Damaging, and
CADD score was 34.0. Those data strongly suggested that this variant
could be pathogenic. Sanger sequence in the member of this family
disclosed that the variant was segregated with diabetes except for one
individual with MODY. Interestingly, he was identified to have p2
prompter c.-79C>T (hetero) in HNF4A (MODY1) gene, which was
inherited from his father who did not have diabetes. Therefore, p2 pro-
moter c.-79C>T in HNF4A gene does not seem to be pathogenic even
CADD score was 18.11. We could not find any meaningful signal at least
in 13 known MODY genes in this patient.
Conclusion:We identified the MODY4 family in Japanese with a novel sub-
stitution. Moreover, one phenocopy has a possibility to carry the different
mutation within a single family.
Supported by: Grant-in-Aid from MEXT, and a Grant from MHLW, Japan
Disclosure: N. Iwasaki: None.
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Genome wide association search for variants influencing age of diagnosis
in HNF1A-MODY diabetes
A.H. Ludwig-Galezowska1, J. Skupien2, S. Pruhova3, D. Gasperikova4, C.
Bellanne-Chantelot5, A. Hattersley6, A. Doria7, M.T. Malecki2, T. Klupa2,
NEMO Study collaborators;
1Center for Medical Genomics OMICRON, 2Department of Metabolic
Diseases, Jagiellonian University Medical College, Krakow, Poland,
3Charles University in Prague, Prague, Czech Republic, 4Inst. of
Experimental Endocrinology, Slovak Academy of Sciences, Bratislava,
Slovakia, 5Department of Genetics, Hôpital Pitié-Salpêtrière, Paris, France,
6Exeter Medical School, Exeter, UK, 7Joslin Diabetes Center Harvard
Medical School, Boston, USA.

Background and aims: Diabetes caused by mutations in the HNF1A gene is
one of the most frequent forms of monogenic diabetes. Since the age of diag-
nosis is variable we aimed to examine whether common genetic variants
influence the age of onset of the disease.
Materials and methods: A genome-wide association study (GWAS) on
814 HNF1A diabetic mutation carriers was performed. Numbers of
study participants from different countries were as follows: 257 patients
from France, 247 from the UK, 90 from the USA, 86 from
Czech Republic, 78 from Poland, and 56 from Slovakia. The GWAS
was performed using Illumina Human Core chip. In total, 222,662
autosomal polymorphisms with minor allele frequency > 5% were eli-
gible for the analysis. The analysis was performed with R version 3.3.1
and PLINK 1.07 and 1.9.
Results: We identified 5 loci on chromosomes 4, 2, 3 and 10 showing sug-
gestive evidence of association with age at diabetes diagnosis (p < 10-5). The
most significant association was for LOC105374493 on chromosome 4. Its
rare allele G postponed diabetes diagnosis by an average of 2.8 years. Similar
effect was seen for another intronic variant rs2070633 and one regulatory
region variant (rs1033287). Twenty seven variants were associated with age
of diagnosis at the level p < 10-4. Most of them were intronic variants, 7
intergenic, 3 downstream or upstream gene variants, 1 non coding transcript
exon variant and 1 missense variant.
Conclusion: There is a suggestive evidence that common polymorphic
variants contribute to age of diabetes onset in HNF1A-MODY. We
were however unable to find any high impact loci associated with
age of diagnosis. It is possible, that rare genetic variants influence
this phenotype.

Supported by: Z/IPZ/00175
Disclosure: A.H. Ludwig-Galezowska: None.
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A novel pathogenic variant mutation of MODY type 3
A.K.R. Pande1,2, M. Gutch3;
1Endocrinology, Sahara Hospital, 2Endocrinology, Lucknow Endocrine
Diabetes and Thyroid Clinic, 3Endocrinology, King George Memorial
University, Lucknow, India.

Background and aims: Maturity onset diabetes of young is a type of
diabetes inherited which has autonomous dominant inheritance
Materials and methods: Case report: We report a case of lean 37 year male
who came to us with history of diabetes for 19 years diagnosed at age of 18
years. When seen first he was on 4 OHA, metformin 2 gm , canaglifozin 100
mg, sitagliptin 100mg, pioglitazone 15 mg his fasting blood glucose was 160
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and post prandial blood glucose was 280 and a HbA1c of 9.4 %. On carefully
reviewing the history we found that he had family history diabetes involving
three generation at similar age. Patient was shifted on glimepride 3 mg and all
the other OHAwas stopped. He had good response the same and his fasting
blood glucose came to 110 and post prandial blood glucose 160 and HbA1c
after three months was 6.7%. Genetic analysis was done by Sanger sequenc-
ing. His report came out to be positive for novel Pathogenic variant c.599G>A
p>Arg200Gln in HNF1A gene. This variation is located in a conserved region
and the bioinformatic analysis using Polyphen_2, Sorting Intolerant From
Tolerant (SIFT), mutation tester predict this variant as probaly damaging.
This mutation has not been described by exome sequencing project or exome
aggregation consortium.
Results: N/A
Conclusion: Therefore, this novel variation with a previous reports of
mutation at this codon and damaging in silico predictions suggest that
this variant is clinically relevant and is likely pathogenic based on
American College of Medical Genetics and Genomics (ACMG) 2015
guidelines
Supported by: CMC Vellore endocrinology department for genetic anslysis
Disclosure: A.K.R. Pande: None.
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Predicting the effects of glucokinase mutations: Are we there yet?
P. Heneberg, D. Simcikova, M. Tesinsky;
2nd Department of Internal Medicine, Charles University, Prague,
Czech Republic.

Background and aims: Inactivating mutations of the glucokinase
(GCK) are causative for monogenic diabetes (GCK-MODY), perma-
nent neonatal diabetes mellitus and insulin-deficient hyperglycemia,
while the activating mutations lead to the persistent hyperinsulinemic
hypoglycemia of infancy (PHHI). Characterization of inhibitory muta-
tions is a laborious and time-consuming task, which prevents large-
scale analyses conducted for clinical purposes, particularly when con-
sidering a structural perspective. Recently, computational evolution-
and structure-based prediction analyses were suggested to be used in
order to predict the effects of particular GCK mutations but were
never matched with the data obtained in vitro or with clinical data.
Materials andmethods:We analyzed the usefulness of eight most frequently
used in silico methods, which have a potential to predict the effects of GCK
mutations (PolyPhen2, SIFT, SNAP2, PoPMuSiC 2.1, I-Mutant 3.0,
SNPs&GO, PhD-SNP and AlignGVGD). These methods were based on bio-
physical characterization, evolution-based sequence information, and structur-
al data. The resulting data were calculated using either neural networks or
Bayesian methods and mathematical operations. We compared these predic-
tions with outcomes of direct measurements of enzyme kinetics in vitro (126
mutations) and reported previously or reported newly in course of this study
and with the clinical information known from patients carrying these muta-
tions (161 MODY-associated mutations, 14 PHHI-associated mutations, 14
neutral mutations, and polymorphisms).
Results: The clinical data and the data on enzyme kinetics of GCK constructs
carrying particular disease-associated mutations corresponded with the in
silico predictions to only a limited extent. The prediction methods were par-
ticularly ineffective when attempting to identify the activating mutations
known to cause PHHI, and were unable to distinguish between the activating
and inhibitory mutations at all. Some prediction methods had high sensitivity
when predicting MODY-associated mutations (e.g., the sensitivity of Align
GVGD was 93%). However, their sensitivity for neutral mutations was low,
usually below 80%, or with a high ratio of false positive predictions of the
neutrality among the disease-associated mutations (up to 29%). Similar results
were obtained when matching the outcomes of the prediction methods to the
GSIR-T or Hill coefficient.
Conclusion: This study provides the first robust evidence allowing to choose
the best-fit model for a prediction of effects of GCK mutations, for which the
in vitro data are still absent. Low precision of the available methods still
suggests that the laborious in vitro functional analyses of the enzyme kinetics
of disease-associated GCK mutations are still needed.

Supported by: Czech Science Foundation 15-03834Y
Disclosure: P. Heneberg: Grants; Czech Science Foundation 15-03834Y.
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Developing high throughput assay for functional classification of novel
missense variants in HNF1A
L. Najmi1, S. Althari2, L. Gundersen1, R. Rice3, M. McCarthy2, A. Gloyn2, P.
Njølstad1, A. Majithia3;
1KG Jebsen Center for Diabetes Research, Department of Clinical Science,
University of Bergen, Bergen, Norway, 2Oxford Centre for Diabetes,
Endocrinology and Metabolism, Oxford, UK, 3Program in Medical and
Population Genetics, Broad Institute of Harvard and MIT, Cambridge, USA.

Background and aims: Variants in the transcription factor gene HNF1A are
associated with different diabetes phenotypes and can be identified in subjects
with maturity-onset diabetes of the young (MODY) type 3, type 2 diabetes and
children with apparent type 1 diabetes. With increasingly effective sequencing
methods identifying variants with unknown significance in these subjects,
tools are needed to determine the true pathogenicity of such variants.
Bioinformatics based programs have limitations. Current functional assay
are low throughput and laborious. Furthermore, these assays utilize artificial
transcriptional reporter constructs that may not have fidelity with in vivo func-
tion. In order to accurately discriminate human disease causing and benign
variants, we aim to develop a high throughput cell-based HNF1A functional
assay based on multiple endogenous target genes in multiple cellular contexts.
Materials and methods: To develop assays with higher fidelity with in vivo
function, we assessed the full complexity of HNF1A transcriptional response
in different cellular contexts. For this purpose we generated HNF1A- free cell
lines by knocking out endogenous HNF1A in HUH7 and Hep3B hepatoma
cells using CRISPR/Cas9. HNF1Awas re-introduced into the knock-out cell
lines at varying doses, then gene expression profile analysed by RNA sequenc-
ing. We selected target genes with the highest expression fold-change in re-
sponse to HNF1A induction. Significance of differential expression was
assessed by the Wald test. mRNA level expression of selected targets will
use in RNA-Fish FACS-based system that allows segregation of cell popula-
tions based severity of HNF1A dysfunction
Results: Transcriptomic profiling identified multiple target genes; some were
cell line specific while others were common across both cell lines. Of the most
significantly differentially expressed genes (q ≤ 7.2 x 10-31) the highest fold
changes for HUH7 was CLDN2 (fold-change 24), AKR1B10 (fc=22) and
HABP2 (fc=21). In Hep3B the highest fold-changes were KRT39 (fc=133),
FOLR1 (fc=100) and KL (fc=61). LIPC, CLDN2, CYP3A genes showed sig-
nificantly increased expression in both cell lines (q ≤ 1.7 x 10-28). Some
canonical HNF1A target genes showed different expression profile between
the two cell lines. For example TMEM27 and TM4SF4were expressed only in
Hep3B and AFP and FGB only in HUH7. The mRNA expression levels of
multiple target genes will characterize in single cells by RNA-FISH. The level
of expression is indicative of HNF1A function
Conclusion: In conclusion we have identified multiple novel, endogenous
cell-specific targets forHNF1A that can be used for developing a high through-
put functional assay. RNA-FISH in combination with flow cytometry enables
us to measure multiple targets simultaneously in single cells, thus leading the
way towards high-throughput disease-relevant assays of gene function.
Supported by: KG Jebsen
Disclosure: L. Najmi: None.
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Reduction of cardiovascular event risk by a pragmatic lifestyle
intervention in rural India
M. Lotfaliany1, T. Sathish1,2, S. Braat1, B. Oldenburg1, on behalf of the K-
DPP research team;
1Melbourne School of Population and Global Health, The University of
Melbourne, Melbourne, Australia, 2Lee Kong Chian School of Medicine,
Nanyang Technological University, Singapore, Singapore.

Background and aims: India has a substantial burden of cardiovascular dis-
ease (CVD). Evidence regarding the effect of pragmatic strategies targeting the
burden of CVD in India is lacking. The Kerala Diabetes Prevention Program
(K-DPP) was a clustered randomised controlled trial of a pragmatic lifestyle
intervention program for prevention of type 2 diabetes among individuals at
high risk for diabetes recruited using a diabetes risk score from rural commu-
nities in Kerala, India. This presentation aims to answer the following ques-
tion: Whether a pragmatic lifestyle intervention program could reduce CVD
risk compared with the control arm among K-DPP participants?
Materials andmethods: The intervention arm of K-DPP received a 12-month
group-based peer support lifestyle intervention. Control arm received a booklet
on lifestyle modification advice. Participants were assessed at the end of inter-
vention and 12 months post-intervention. The analysis set included those aged
≥40 years at baseline. The risk of having a CVD event within 10 years was
estimated for every participant at baseline and at 12 and 24 months, using the
“GloboRisk” equation. Participants with a predicted risk of at least 20% were
defined as being at high risk for a CVD event. Due to the clustered and
repeated nature of the data, a logistic regression model was fitted using a
generalised estimating equation to estimate the odds ratio (OR) and 95%
confidence interval (CI) for having a high predicted CVD risk in lifestyle
intervention arm compared to control one. The models included predicted
CVD risk status (≥20% vs. <20%) as the outcome and intervention status,
time point, and the interaction term between intervention status and time point
as well as baseline values of age, sex, total cholesterol, systolic blood pressure,
current smoking status, fasting plasma glucose, 2-hour plasma glucose, and
HbA1c as independent variables. The estimated coefficients of interaction
term at 12 and 24 months were used to interpret the effect of the lifestyle
intervention on CVD risk.
Results: Overall, 387 participants (47% female) in the control arm and 375
(46% female) in the intervention arm with the mean (standard deviation) age
of 49.7 (6.0) and 50.5 (5.7) years, respectively, were included in the analysis set.
There was no clinically important difference in baseline characteristics between
the study arms. The median (25th -75th percentile) of estimated CVD risk in
control and intervention arms were 8.6 (4.9; 14.5) and 8.9 (5.6; 14.6) at baseline,
8.9 (5.2; 14.2) and 8.9 (5.7; 15.1) at 12 months, and 9.9 (6.1; 16.4) and 9.8 (6.4;
15.3) at 24 months, respectively. The proportion of participants with high pre-
dicted CVD risk in the control arm was 10.1% and 12.0% in the intervention
arm at baseline. In the control arm, the proportion of those with CVD risk
increased to 12.4% at 12months and 17.2% at 24months and the corresponding
proportions in the intervention arm were 12.8%, and 13.8%, respectively. The
OR [95%CI] of having a high CVD risk in the intervention compared to control
was 0.80 [0.38, 1.67] at 12 months and 0.45 [0.20, 1.00] at 24 months.
Conclusion: In the population that the study represents, the risk of CVD and
proportion of those with high CVD risk increased over a period of 2 years in
absence of any intervention. Compared to this, a pragmatic lifestyle interven-
tion showed a reduced risk.
Clinical Trial Registration Number: ACTRN12611000262909
Supported by: the NHMRC, Australia
Disclosure:M. Lotfaliany: None.
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Effect of depression and/or anxiety on the presentation of cardiovascular
events in a large cohort with metabolic syndrome
Y. Ortega1, J.J. Cabre2, J.L. Piñol3, E. Aragones4, J. Basora2, A. Araujo1;

1Catalan Health Institute, Salou, 2Catalan Health Institute, Reus, 3Catalan
Health Institute, L'Ampolla, 4Catalan Health Institute, Constantí, Spain.

Background and aims: Metabolic syndrome (MetS) is a common condition
in all developed countries. The effect of anxiety and/or depression as manifes-
tations of stress on the adrenal axis, gluconeogenesis, cardiovascular disease or
glucose tolerance has been widely demonstrated. But association of stress with
poor prognosis and cardiovascular disease remain still unclear. To determine
the role of anxiety and depression on the incidence of cardiovascular events
(CVE) in a Catalonian population with MetS over a five-year follow-up ac-
cording to the number/type of MetS criteria.
Materials andmethods: Prospective study to determine the incidence of
CVE according to the presence of anxiety and depression disorders
among individuals with different combinations of clinical traits of the
MetS. Setting: Primary Care, Catalonia (Spain). Subjects: 35-75 years
old fulfilling MetS criteria without CVE at the initiation of follow-up
(2009). We studied 16 MetS phenotypes [NCEP-ATPIII criteria] based
on the presence of depression/anxiety. The primary endpoint was the
incidence of CVE at five years.
Results: We analyzed 401,743 people with MetS (17.2% of the population);
8.7% had depression, 16.0% anxiety and 3.8% both. 14.5% consumed antide-
pressants and 20.8% tranquilizers. At the 5-year follow-up, the incidence of
CVE was 5.5%, being 6.4% in men and 4.4% in women. On comparing
individuals with and without depression the incidence of CVE was 6.7% vs.
5.3%, respectively (p<0.01), being 5.5% in both groups in relation to
anxiety.The graphic shows data about mood disorders and CVE according to
phenotypes; then, anxiety was more frequent in the MetS9, MetS2 and
MetS14 phenotypes; depression in the MetS14, MetS2 and MetS6 pheno-
types; and the MetS9, MetS14 and MetS2 phenotypes were more often found
in both anxiety and depression.
Conclusion: Unlike other European cohorts the predominant MetS pheno-
types in Catalonia do not include obesity as a criterion. Depression and anxiety
play a role in the poor prognosis of patients with MetS.

Supported by: Grant SEMFYC 2009; Grant to Research CAMFiC 2010;
Grant SIDIAP 2013
Disclosure: Y. Ortega: None.
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Indexes of body fat, but not BMI, are associated with cardiovascular (CV)
mortality in subjects with diabetes (DM) during 17 year follow-up in the
Norwegian HUNT2 study
A.P. Ofstad1, C. Sommer2, K.I. Birkeland3, M.R. Bjørgaas4, J.M. Gran5, O.E.
Johansen6, H.L. Gulseth7;
1Medical department, Boehringer Ingelheim Norway, Asker, 2Oslo University
Hospital, 3Department of transplantation medicine, University of Oslo and
Oslo University Hospital, Oslo, 4Department of Endocrinology, St. Olavs
Hospital, Trondheim University Hospital, Trondheim, 5Oslo Centre for
Biostatistics and Epidemiology, Research Support Services, Oslo University
Hospital, Oslo, 6Boehringer Ingelheim Norway, Asker, 7Department of
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Endocrinology, Morbid Obesity and Preventive Medicine, Oslo University
Hospital, Oslo, Norway.

Background and aims: Obesity may be associated with increased CV risk
and mortality, but the best measure to quantify metabolic unhealthy obesity is
still debated. In a large Norwegian population-based cohort, we aimed to
explore the association between four different indexes of obesity and CV
mortality in subjects with or without DM.
Materials and methods: We used data from the Nord-Trøndelag Health
Study (HUNT2), a Norwegian,population-based cohort study of 63 978 sub-
jects, of whom 1955 had DM. Baseline assessments were done in 1995-1997
and validated markers of adiposity were calculated: Body mass index (BMI),
waist-hip-ratio (WHR), index of central obesity (ICO=waist /height) and esti-
mated total body fat ( eTBFmen: 100*(-98.42 + [4.15*WC] - [0.082*weight])/
weight; eTBFwomen:100*(-76.76 + [4.15*WC] - [0.082*weight])/weight).
Causes of death were retrieved from the Norwegian Cause of Death registry
from August 15th 1995 to December 31st 2015 with a mean±SD follow up of
17.2±4.8 years. The associations between adiposity markers and CV death
were explored by Cox regression.
Results: At baseline, mean ± SD of the fat markers in the DM population
were: BMI: 28.8±4.6 kg/m2, WHR: 0.89±0.08, ICO: 0.57±0.07, and eTBF:
29.6±8.8%. During follow-up 560 (28.6%) and 4803 (7.7%) CV deaths oc-
curred in the DM and non-DM subgroups, respectively. The marker with the
strongest association to CV death in DM was eTBF (HR (95% CI) per 1 SD
increase: 1.35 (1.25-1.45), p<0.0001), followed by ICO (1.26 (1.17-1.35), p
<0.0001) andWHR 1.17 (1.07-1.27), p=0.022), while BMIwas not significant
(1.01 (0.94-1.09), p=0.792). In the non-DM group, findings were similar for
eTBF, ICO andWHR, with HR per 1 SD increase eTBF (95% CI): 1.91 (1.86,
1.96), ICO: 1.90 (1.86, 1.95), and WHR: 1.75 (1.70, 1.80), but in this group
also BMI was significant: 1.24 (1.21, 1.28). Of interest is that the curves that
describe the relationship between eTBF and proportion of CV death differ
between DM and non-DM groups indicating that CV mortality does not in-
crease in the highest eTBF categories (Figure).
Conclusion: In this population-based cohort study, eTBF was the fat marker
with the strongest association to CV death in subjects with DM, whereas BMI
was not significantly associated. eTBF may be suitable for risk stratification in
a clinical setting.

Disclosure: A.P. Ofstad: Employment/Consultancy; Boehringer Ingelheim
Norway.
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Sex differences in major cardiovascular events by diabetes status in
England: a nationwide study 2004-2014
E.P. Vamos, A. Bottle, S.-H. Kim, B. Visani, A. Majeed, C. Millett, A.A.
Laverty;
Department of Primary Care and Public Health, Imperial College London,
London, UK.

Background and aims: Secondary prevention of cardiovascular disease
(CVD) has improved immensely during the past decade but controversies
persist on cardiovascular benefits among women. While secondary prevention
has become more equitable between men and women, women are still less
likely to achieve treatment targets. We investigated recent trends in hospital
admission rates for acute myocardial infarction (AMI), stroke, percutaneous
coronary intervention (PCI), and coronary artery bypass graft (CABG) by sex
and diabetes status in England.

Materials andmethods:We identified all hospital admissions for major
CVD events and procedures among people aged ≥17 between 2004
and 2014 in England. We calculated diabetes-specific and non-
diabetes-specific rates for study outcomes by sex. To assess temporal
changes, we fitted negative binomial regression models.
Results: Age- and sex-standardised rates were higher in men compared
with women in people with and without diabetes for all outcomes except
for stroke in the non-diabetes group. During the 11-year follow-up time,
diabetes-related admission rates remained unchanged for AMI (rate ratio
0.99 [0.98-1.01]), increased for stroke by 2% (1.02 [1.01-1.03]) and PCI
by 3% (1.03 [1.01-1.04]) and declined for CABG by 3% (0.97 [0.96-
0.98]) annually. Trends did not differ significantly by diabetes status.
Women with diabetes had significantly lower rates of AMI (0.46 [0.40-
0.53]) and stroke (0.73 [0.63-0.84]) compared with men with diabetes.
However, sex differences in AMI rates attenuated in diabetes compared
with the non-diabetic group. While diabetes tripled admission rates for
AMI in men (3.15 [2.72-3.64]), it increased it by over 4-fold among
women (4.3 [3.8-4.93]). Proportional changes in rates were similar in both
sexes for all outcomes, leaving the relative risk of events unchanged.
Conclusion:Diabetes still confers a greater increase in risk of AMI in
women relative to men. However, the absolute risk remains higher in
men. These results call for intensified CVD risk factor management
among people with diabetes and treatment intensity to align with risk.
Disclosure: E.P. Vamos: None.
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Life years lost and cardiovascular risk in type 2 diabetes patients
requiring glucose-lowering treatment 2008-2015: nationwide data from
Norway and Sweden
H.L. Gulseth1, J. Bodegard2, A. Norhammar3, D. Nathanson4, M.
Thuresson5, K.I. Birkeland6, J.W. Eriksson7, T. Nyström4;
1Oslo University Hospital, Oslo, Norway, 2AstraZeneca Nordic-Baltic,
Södertälje, 3Karolinska Institutet, Stockholm, 4Södersjukhuset, Stockholm,
5Statisticon AB, Uppsala, Sweden, 6University of Oslo, Oslo, Norway,
7Uppsala Akademiska Sjukhus, Uppsala, Sweden.

Background and aims: Type 2 diabetes (T2D) carries severe long term con-
sequences for the patient by shortening life expectancy and increasing risk of
cardiovascular (CV) disease. Considering recent T2D treatment strategies, it is
vital to fill the lack of current data on changes in patient related disease con-
sequences. The aim was to examine life-years lost and age-adjusted rate ratios
of myocardial infarction (MI), stroke and all-cause mortality (ACM) in
Norway and Sweden, two neighbouring countries with similar health care
systems.
Materials and methods: All patients dispensed with glucose lowering drugs
(GLDs) during 2008—2015 were identified in nationwide registries in
Norway and Sweden. Patients aged <18 years, and those with polycystic
ovarian syndrome, type 1- or gestational diabetes were excluded. Life-years
lost was estimated by age calculating the difference between life expectancy in
a general population vs the T2D population. Rate ratios were calculated by
comparing age adjusted rates in the T2D population with rates in the corre-
sponding general population.
Results: In Norway and Sweden, 604,936 T2D patients were identified in
2015. In 2015, younger patients lost more life years and results were
similar in both countries (figure, upper panels). In Sweden, women had
a slightly higher life-year loss compared to men, while no gender differ-
ences were seen in Norway. With increasing age, life-years lost showed a
linear decrease up to 80 years of age. In 2015, age adjusted rate ratios
were 1.72, 1.41 and 1.17 for MI, stroke and ACM, respectively (figure,
lower panels). The rate ratios for MI, stroke and ACM showed small but
non-significant changes over time in both countries, except for slight
increase for MI in Norway.
Conclusion: T2D patients on glucose lowering drugs and in the age of
40 years, are expected to have about 5 years shorter life expectancy
than the general population in Norway and Sweden. The frequency of
severe CV complications showed similar patterns over time in the two
countries. These nationwide results highlight the importance to prevent
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diabetes development at early ages and improve CV prevention when
T2D is present.

Supported by: AstraZeneca
Disclosure: H.L. Gulseth: Grants; Astra Zeneca.
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Epidemiological characteristics of lower extremity arterial disease in
Chinese diabetes patients: a prospective, multicenters, cross-sectional
study
X. Zhang1, Z. Xu2, X. Ran3, L. Ji1,4, China DIA-LEAD Study Investigators;
1Department of Endocrinology, Peking University International Hospital,
2Department of Endocrinology, The 306th Hospital of PLA, Beijing,
3Department of Endocrinology, West China Hospital, Chengdu, 4Department
of Endocrinology and Metabolism, Peking University People’s Hospital,
Beijing, China.

Background and aims: Lower extremity arterial disease (LEAD) is associat-
ed with a 5.9-fold increased risk of cardiovascular mortality in type 2 diabetes
patients. However, LEAD is often neglected because of asymptomatic inter-
mittent claudication in real-life settings. This study was designed to determine
the epidemiological characteristics of LEAD and identify practical gaps in
LEAD management in China.
Materials and methods: This cross-sectional study consecutively enrolled
7113 inpatients and 3568 outpatients aged 50 years and older who had been
diagnosed with diabetes from 30 hospitals across China between June 2016
and January 2017. Patient demographics,medical history, recent blood glucose
measurements, and medications were recorded. The Ankle-Brachial Index
(ABI) for each leg was separately calculated, and the lower value was used
for analysis. All patients were assessed for LEAD by ABI and/or lower limb
ultrasonography according to 2013 Chinese guidelines on LEAD screening
and management. Multivariate logistic regression was used to identify risk
factors for LEAD.
Results: A total of 10,681 eligible patients, 5714 men (53.5%) and 4967
women (46.5%), were included in the present analysis. The mean age was
64.2 years; 16.1% of patients were obese; and 26.6%were smokers. The mean
fasting blood glucose and glycosylated hemoglobin (HbA1c) levels were 8.9
mmol/L and 8.4%, respectively. Only 28.2% (n=3012) of patients achieved the
goal of HbA1c <7.0%. The median duration of diabetes was 9.0 years (range:
0.1-60 years). The overall prevalence of LEAD was 21.2%, with 10.6%
(n=1134) of patients diagnosed with LEAD before enrollment and 11.8%
(n=1131) newly diagnosed at the present visit. Most cases of newly diagnosed
LEAD were easily confirmed by ABI (defined as ABI >1.3 or ABI ≤0.9).
Interestingly, the percentage of patients with an ABI >1.3 was significantly
lower among newly diagnosed patients than among patients with a prior diag-
nosis (7.6% vs. 51.0%, p<0.001). There was no gender disparity regarding
LEAD diagnosis. A significantly greater percentage of inpatients (25.5%)

were diagnosed with LEAD compared with outpatients (12.6%, p<0.001).
Of patients with newly diagnosed LEAD, the percentages of patients receiving
antiplatelet, antihypertension, lipid modification, and vasodilator therapies
were 42.8%, 54.4%, 46.4%, and 39.3%, respectively. In multivariate logistic
regression analysis, older age, abnormities on skin examination, higher systol-
ic blood pressure, cerebrovascular comorbidity, and diabetic retinopathy were
independent risk factors for LEAD among both inpatients and outpatients.
Conclusion: LEAD is highly prevalent in Chinese diabetes patients,
and half of cases are underdiagnosed. The noninvasive ABI measure-
ment can easily identify most patients with previously unrecognized
LEAD. The current treatment approach for diabetes patients with
LEAD is suboptimal. Efforts are need to optimize both diagnosis
and therapy to further bridge the gap between guideline recommenda-
tions and real practice.
Supported by: An unrestricted research grant from Bethune Charitable
Foundation
Disclosure: X. Zhang: None.
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Relationship between weight change and incident stroke based onKorean
National Health Screening Database
J.-H. Cho, E.-J. Rhee, S.-W. Park, K.-W. Oh, W.-Y. Lee, C.-Y. Park, S.-E.
Park, H.-M. Kwon, D.-Y. Lee;
Division of Endocrinology andMetabolism, Department of Internal Medicine,
Kangbuk Samsung Hospital, Seoul, Republic of Korea.

Background and aims: The association between overweight and risk of is-
chemic stroke is well known. However, it remains controversial how weight
change affects the stroke development, especially in Asians. In our study, we
used Korean Nationwide Health Screening Database to study the association
between weight change and incidence of stroke.
Materials and methods: Our study enrolled 11,084,683 Koreans who partic-
ipated in National Health Screening Program from 2009 to 2012, and we
measured weight change by checking the weight of four years ago. The oc-
currence of ischemic stroke, which was diagnosed for the first time in life, was
observed until 2012. We categorized the study population according to weight
change and analyzed the risk of ischemic stroke with Cox regression hazard
model.
Results: 113,591 subjects (1.02% of total) were newly diagnosed with
stroke during the mean observation period of 5.2 years. After
multivariate-adjusted subgroup analyses, the hazard ratio of stroke
was higher in subjects who had weight loss (≤-5%) or weight gain
(≥+5%) compared with those who maintained weight (-5%~+5%)
{1.152 (1.135~1.17) and 1.087 (1.069~1.106) vs. 1.000}. When the
analyses were performed in 8 groups according to weight change, the
risk for stroke showed a U-shaped curve with those who had weight
changes within ±5% showed the lowest risk and gradually increased
as weight loss or gain. When the incidence of stroke was analyzed
according to the pre- and post-analysis body mass index (BMI), those
who were obese and became lean, and those who were lean and
became obese showed the higher incidence of stroke compared with
those who maintained their BMI.
Conclusion: The risk of ischemic stroke showed a U-shaped curve with the
group of maintaining weight (-5%~+5%) having the lowest risk, and the risk
increased in those who had weight loss or gain. Further follow-up studies are
required to analyze the long-term effects of weight change on the incidence of
ischemic stroke.
Clinical Trial Registration Number: KBSMC 2017-02-031
Disclosure: J. Cho: None.
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Rationale and design of a longitudinal nationwide study on management
and real-world outcomes of diabetes in India (LANDMARC): a 3-year
Pan-India cohort
A.Mithal1, P. Kumar2, A.G. Unnikrishnan3, S. Kalra4, H. Thacker5, B. Sethi6,
A. Mathew7, D. Chodankar7, S. Menon7, C. Trivedi7, M. Naqvi7, S.
Chowdhury8, A.H. Zargar9, A.K. Das10, S. Joshi11;
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1Medanta - The Medicity, Gurgaon, 2Bangalore Diabetes Hospital, Bangalore,
3Chellaram Diabetes Institute, Pune, 4Bharti Hospital, Karnal, 5Bhatia
Hospital, Mumbai, 6Care Hospital, Hyderabad, India, 7Sanofi India Ltd,
Mumbai, 8IPGME & R and SSKM Hospital, Kolkata, 9Center for Diabetes
and Endocrine Care, Srinagar, 10Pondicherry Institute of Medical Sciences,
Pondicherry, 11Lilavati Hospital, Mumbai, India.

Background and aims: India, the second most populous country of the
world, has been severely affected by the global diabetes epidemic.
While the incidence and prevalence of diabetes is being studied
through cross-sectional studies, there are only limited longitudinal
studies to understand the development of diabetes complications over
time and to explore their regional occurrence. LANDMARC (A
LongitudinAl Nationwide StuDy on Management And Real-world
OutComes of Diabetes in India) is by design, the first prospective,
long-term, longitudinal and observational study conducted in India,
investigating a large cohort of patients with type 2 diabetes (T2D)
across the country. The study is primarily designed to document and
analyse the management of diabetes and its complications over time.
Materials and methods: Overall, 6300 adult patients, with diagnosed
T2D from 450 sites across India, who are currently on 2 or more
anti-diabetic agents (either controlled or un-controlled on HbA1c) are
planned to be enrolled. Study participants will be prospectively
followed-up for 3 years. Data collection will include key baseline
patient characteristics, comorbidities, glycaemic parameters, use of
oral and injectable anti-diabetic agents, and any cardiovascular or
other diabetes related event occurring during the observational period.
Results: This study will identify the proportion of patients developing
macrovascular complications during 3 years follow-up. Other endpoints in-
clude microvascular complications (composite of renal and retinal), glycemic
control, and time to treatment adaptation or intensification during 3 years. We
will also be able to note the changes in physician preferences, how new drugs
have changed the treatment paradigm in India. LANDMARC is also expected
to help us in understanding the common trends of diabetes management in
India (e.g. emergence of complications at a relatively earlier age, delayed
insulinization, high use of OAD combinations, dose titration patterns).
Conclusion: The LANDMARC study aims to to capture and understand the
progression of the disease, its control and treatment, and complications over
time.
Supported by: Sanofi India Ltd
Disclosure: A. Mithal: Employment/Consultancy; Sanofi India Ltd.
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White blood cell count is associated with incident cardio-renal complica-
tions in Chinese patients with type 2 diabetes
C.H.T. Tam, A.O.Y. Luk, A.P.S. Kong, R. Ozaki, W.-Y. So, J.C.N. Chan,
R.C.W. Ma;
Department of Medicine and Therapeutics, The Chinese University of Hong
Kong, Hong Kong.

Background and aims: Previous studies revealed that chronic inflammation
is one of the major mechanisms responsible for the development of diabetic
complications. This study aims to investigate the relationship between white
blood cell count (WBCC), a biomarker of inflammation, with cardio-renal
complications in a prospective cohort of Chinese patients with type 2 diabetes
(T2D).
Materials and methods:We included 7893 patients with T2D (47.0% male,
mean age 57.8 ± 13.2 years and BMI 25.2 ± 4.1 kg/m2) who had undergone a
comprehensive assessment of complications and cardiometabolic risk factors
based on the European DIABCARE protocol. The WBCC was measured and
we removed outliers beyond 4 standard deviations from the mean. In the
analysis for each incident diabetic complication, patients with history of the
particular complication at baseline were excluded. Sex-specific associations
between WBCC and incident diabetic complications were assessed by Cox
proportional hazard regression adjusted for conventional risk factors including
age, duration of diabetes, body mass index, HbA1c, smoking status and the use
of drugs at baseline. The sex-specific association results were meta-analyzed

using the inverse-variance weighting approach. Cochran’s Q test was used to
assess heterogeneity of effects between sexes.We conducted a 4-knots restrict-
ed cubic spline regression analysis to test for the non-linear relationship be-
tween WBCC and complications.
Results: During a mean follow up period of 10.7 years, 734 (10.1%) patients
developed coronary heart diseases (CHD), 711 (9.3%) developed stroke, 1232
(18.4) developed cardiovascular diseases (CVD), 648 (8.4%) developed con-
gestive heart failure (CHF), 2422 (36.1%) developed chronic kidney disease
(CKD), 976 (12.5%) developed end stage renal disease (ESRD), and 762
(9.9%) developed cancer. In the meta-analysis, each 1-unit (1×10-9/l) incre-
ment of WBCC was associated with increased risk of incident CHD by 5.3%
(95% CI 1.4-9.5), incident stroke by 5.1% (1.0-9.3), incident CVD by 5.7%
(2.5-8.9), incident CHF by 9.7% (5.4-14.2), incident CKD by 7.0% (4.7-9.4),
and incident ESRD by 10.3% (6.8-13.8). We further observed a sex-specific
association for incident stroke in female patients (P for heterogeneity test =
0.0322). Moreover, we observed a non-linear relationship betweenWBCCand
cancer (P for non-linearity test = 0.022 and 0.029 in male and female,
respectively).
Conclusion:HighWBCC is associated with increased risk of incident cardio-
renal complications. Our findings support the role of low grade inflammation
in the development of diabetic complication in T2D.
Supported by: RGC of HKSAR and FIS from CUHK
Disclosure: C.H.T. Tam: None.
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Cardiovascular events before and 15 years after diagnosis of adult onset
type 1 and type 2 diabetes and levels of C-peptide and mortality
M. Thunander1,2, M. Landin-Olsson1, S. Holmberg3,4;
1Endocrinology, Clinical Sciences, Lund, 2Endocrinology and Diabetes,
Internal Medicine, Växjö, 3Occupational and Environmental Medicine,
Clinical Sciences, Lund, 4Research and Development, Region Kronoberg,
Växjö, Sweden.

Background and aims:Cardiovascular disease (CVD) is the main threat
to health in type 2 (T2D), and also for adults with type 1 diabetes
(T1D). Treatment goals and means have changed the last decades. We
report baseline and 15-year follow-up incident CVD from the Diabetes
Incidence in Kronoberg study 1998-2001, where diabetes type was
determined by serology.
Materials andmethods:All 1666with new diabetes diagnosis during 3 yrs in
Kronoberg. In onset/15yrs follow-up analyses/fasting (C-peptide, FCP)
1580/1299/1110 (95%) were included, 109/88/80 (7%) had T1D by serolog-
ical criteria: GADA+, ICA+, or C-peptide <0.25 nmol/mol) and 1471/1211/
1030 (93%) had T2D. Patients were followed until 20141231. We report
prevalence of hypertension (HT), myocardial infarction/ischemic heart disease
(IHD), and stroke/TIA by physician report at diagnosis and these + congestive
heart failure (CHF) after 15 years follow up according to compulsory National
Registers of Hospital discharge diagnoses according to ICD-10, I20-I25, I50-
51 and I60-69. Several models for simple and multiple (MRA), linear and
logistic regression and cox proportional hazards models, were applied to ex-
plore associations, including with different levels of FCP at onset. R2 given are
adjusted Nagelkerke, <2% (0.02) not shown; CIs are 95%.
Results:At onset of diabetes present in patients with new T1D / T2Dwere HT
in 26% (22/86) / 46% (548/1201); IHD 17% (15/86) / 26% (309/1191); stroke/
TIA in 1% (1/85) / 7% (84/1201). FCP was associated with the risk of having
had a CVD event already at/before the onset of diabetes (OR (CI)) of HT 4.1
(1.5-10.9), p 0.005, R2 0.14 / 1.3 (1.1-1.4), p 0.002; IHD 3.9 (1.3-11.3), p
0.013, R2 0.12 / 1.3 (1.1-1.5), p< 0.0001; Stroke/TIA ns / ns. The influence of
BMI was much smaller than that of age at diagnosis for the risk of already
having CVD, R2 <2% for both diabetes types, vs for age 0.13 for T1D; 0.10 for
T2D, p all< 0.001. In MRA including age at diagnosis, BMI and FCP their
combined R2 was, 0.26 in T1D / 0.16 in T2D, mostly driven by age. The
influence of BMI was ns in T1D / l (< 0.02, p < 0.001) in T2D. First HbA1c
(T1Dmean 8.1±2.1 / T2D 7.1±1.7% DCCT) was not related to risk of IHD or
any CVD in T2D, but in T1D R2 was 0.04, p 0.038, and for any CVD 0.06, p
0.017, but lost significance to age in MRA. After 15 years of follow-up were
registered 2003 episodes of the following types of CVD: 1082 (54.0%) first
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episodes of any kind of IHD (I20-25), of which 49.7% (538) were angina
pectoris (I20) and 50.3% (544) myocardial infarction or close complications
to this (I21-I25). There were 565 (28.2%) episodes of CHF; and 356 (17.8%)
of Stroke/TIA (I60-69). FCP predicted time to death in T1D R2 0.07, p 0.09;
and T2D R2 0.08, p< 0.0001; FCP for dead after 15 yrs in T1D OR 10.1 (3.2-
31.6) R2 0.31, p<0.0001; in T2DOR2.0 (1.7-2.4) R2 0.07, p<0.0001; and FCP
<0.60 nmol/l T1DOR 6.4 (2.1-19.1), p<0.001; T2DOR 1.8 (1.2-2.6), p 0.007.
Conclusion:At diagnosis of adult-onset diabetes and after 15 yrs, especially in
T2D, hypertension and other CVD were frequent, 50% of T2D patients had
died, and many T2D patients had CVD, while prognosis was better in adult-
onset T1D. FCP influenced prevalence of CVD, both at diabetes onset and
follow up; time to death, and OR of being dead within 15 years, as did age at
onset, but the influence of BMI was very limited
Supported by: Region Kronoberg and the Kamprad Family Foundation
Dsiclosure:M. Thunander: None.
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Risk of anaemia with long-term metformin use in a community setting
L.A. Donnelly1, K. Gardner2, R.L. Coleman3, N. Sattar4, A.T. Hattersley5,
R.R. Holman3, E.R. Pearson1;
1University of Dundee, Dundee, 2Crosshouse Hospital, Ayshire, 3University
of Oxford, Oxford, 4University of Glasgow, Glasgow, 5University of Exeter,
Exeter, UK.

Background and aims: The DPP Outcomes Study showed that metformin
use in individuals with impaired glucose tolerance was associated with in-
creased risk of anaemia at 5 years, independent of vitamin B12 status. In
people with type 2 diabetes (T2D), anaemia is a common finding but the
impact of long-term metformin use on anaemia risk has not been studied.
We examined whether cumulative exposure to metformin in T2D is associated
with an increased risk of anaemia using data from a large population-based
cohort containing longitudinal prescribing and repeated haematology
measures.
Materials and methods: We utilised the electronic medical records from
patients in the Genetics of Diabetes Audit and Research (GoDARTS) co-
hort, Scotland. Anaemia was defined as haemoglobin (Hb) <11g/dL.
Microcytic anaemia was defined as a mean corpuscular volume <80fl
and macrocytic anaemia as >100fl. Individuals with T2D diagnosed from
1996 onwards who had a baseline Hb measured and were not anaemic
were followed until they became anaemic, died, left the area or to 30th

September 2015 as the end of the follow-up period. Discrete-time failure
analysis was used to model the effect of cumulative drug exposure on
anaemia risk. This model is set up as a logistic regression model in which
each patient contributes one observation for each 28 day time interval from
T2D diagnosis to study end. Observational pharmacoepidemiological stud-
ies are often prone to allocation bias. To be satisfied that an estimate of a
drug’s potential causal effect cannot be due to time invariant between
person confounding we include two time-updated terms in our model:
one for ever-exposure and one for cumulative exposure. We focus the
inference of causality on the cumulative term. In addition to metformin
exposure, we also evaluated sulfonylureas as a comparator group. The
model also included age at diagnosis, sex, baseline Hb and year of T2D
diagnosis as fixed covariates, and diabetes duration, social class, eGFR,
and BMI as time dependent covariates.
Results: Of 3,485 individuals studied, 2,487 had accumulated some exposure
to metformin by the end of follow-up. Median (IQR) follow-up time and
number of Hb measures per individual was 8.3 (5-11.5) years and 11 (6-20)
respectively. A total of 1,458 (41.8%) individuals became anaemic: 745 in
current users, 194 in ex-users and 519 in never-users. Anaemia risk was higher
with age at diagnosis (OR 1.03 (95% CI 1.02-1.04) per year) and duration of
diabetes (1.05 [1.03-1.08] per year) and decreased with higher baseline Hb
(0.70 [0.66-0.74] per 1g/dL) and higher eGFR (0.98 [0.98-0.99] per ml/min/
1.73m2). Cumulative metformin exposure was independently associated with
increased risk of anaemia (1.06 [1.02-1.09] per year), but therewas no anaemia
association with sulfonylureas use. Of those who developed anaemia in the
metformin exposed patients, microcytic anaemia was more frequent (12.1%
vs. 7.3%) and macrocytic anaemia less frequent (7.6% vs. 12.3%), compared
with the non-metformin exposed group.
Conclusion: In this large, observational, population-based study with a max-
imum follow-up period of almost 20 years, we show that metformin treatment
was associated with a 6% higher risk of anaemia for every cumulative year of
metformin exposure. As this increased risk was not associated with increased
macrocytosis it is unlikely that it relates to vitamin B12 deficiency.
Disclosure: L.A. Donnelly: None.
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Impact of pioglitazone on stroke outcomes: a real world database analysis
C.L. Morgan1, S. Inzucchi2, S. Jenkins-Jones1, J. Puelles3, C. Currie1;
1Epidemiology, Pharmatelligence, Cardiff, UK, 2Yale University, New Haven,
USA, 3Takeda, London, UK.
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Background and aims: RCT data from the PROactive trial demonstrated a
potent effect of pioglitazone in reducing recurrent stroke in patients with T2DM.
More recently, the IRIS Trial showed pioglitazone decreased the risk of vascular
events following stroke or TIA in those with insulin resistance without diabetes.
The purpose of this study was to investigate this important pleiotropic effect in
people exposed to pioglitazone as a glucose-lowering therapy.
Materials and methods: Routine data from the Clinical Practice Research
Datalink for people with T2DM were extracted from January 2000 to
December 2012, with follow-up to 2016. Cases were selected if exposed to
pioglitazone >=90 days. The index date was first prescription for pioglitazone.
Patients with prior history of heart failure were excluded. Two sets of non-
exposed controls were matched on age, sex, HbA1c, diabetes duration, stroke
history, co-morbidities, and prior glucose- lowering regimen. Control set 1
were patients who initiated a new therapy at a comparable time as their respec-
tive case initiated pioglitazone. Control set 2 were those patients who contin-
ued on the same regimen as their respective case. Outcomes were risk of
incident stroke, proportion of strokes resulting in death within 30 days, hospi-
tal length of stay and stroke recurrence. Two time-frames were used; duration
of treatment and full follow up within the database. Time to events was eval-
uated using the Cox proportional hazards model adjusted for potentially con-
founding factors, including atrial fibrillation. Proportion of strokes resulting in
death and discharge to usual residence were compared using logistic regres-
sion, length of hospital stay was compared using ANCOVA.
Results: 4,267 patients were matched to control set 1 and 3,629 to control set
2. For the primary outcomes there was a trend for a reduced hazard ratio for
cases versus controls which was statistically significant for control set 1; 0.627
(0.404-0.972) during therapy period and 0.640 (0.485-0.843) over the entire
database period. There was no significant difference between cases and con-
trols in either the 30 day mortality rate or rate of recurrent stroke. For events
resulting in hospital admission, there was no difference in overall mean length
of stay but there was a significant difference when considering those admis-
sions that resulted in discharge to the patient’s usual place of residence (6.3
days versus 12.4; p<0.001) for control set 1. However there was no difference
in the proportion of admissions resulting in immediate discharge to the pa-
tient’s usual residence in either control set.
Conclusion: In support of evidence from two randomized trials, these obser-
vational data show that pioglitazone has an apparent potent effect in reducing
stroke events in people with T2DM.

Supported by: Takeda
Disclosure: C.L. Morgan: Grants; Takeda.
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Glycaemic, lipid and blood pressure control according to guidelines in
patients initiating second-line glucose-lowering therapy: results from the
global DISCOVER study
M.B. Gomes1, B. Charbonnel2, J. Cid-Ruzafa3, P. Fenici4, N. Hammar5,6, K.
Khunti7, M. Kosiborod8,9, A. Nicolucci10, S. Pocock11, M.V. Shestakova12,13,
H. Watada14, I. Shimomura15, F. Tang8, L. Ji16, DISCOVER;
1Rio De Janeiro State University, Rio de Janeiro, Brazil, 2University of Nantes,
Nantes, France, 3Evidera, Barcelona, Spain, 4AstraZeneca, Cambridge, UK,
5AstraZeneca Gothenburg, Mölndal, 6Institute of Environmental Medicine,
Karolinska Institute, Stockholm, Sweden, 7University of Leicester, Leicester,
UK, 8Saint Luke's Mid America Heart Institute, 9University of Missouri,
Kansas City, USA, 10Center for Outcomes Research and Clinical
Epidemiology, Pescara, Italy, 11London School of Hygiene and Tropical

Medicine, London, UK, 12Endocrinology Research Center, 13I.M. Sechenov
First Moscow State Medical University, Moscow, Russian Federation,
14Graduate School of Medicine, Juntendo University, Tokyo, 15Graduate
School of Medicine, Osaka University, Osaka, Japan, 16Peking University
People's Hospital, Beijing, China.

Background and aims: In addition to glycaemic control, guidelines recom-
mendmanagement of LDL cholesterol (LDL-C) andBP in patients with type 2
diabetes mellitus (T2DM). Global patterns of HbA1c, LDL-C and BP control
among patients with T2DM are currently not well described.
Materials and methods: DISCOVER is a 3-year observational study of pa-
tients with T2DM initiating a second-line therapy, conducted in 37 countries.
Clinical variables at baseline were measured according to routine clinical
practice at each site, and recorded using a standardized electronic case report
form.
Results: Of a total of 14 391 patients, HbA1c, LDL-C and systolic BP (SBP)
levels were documented in 74.7%, 49.8% and 94.8%, respectively. All three
variables were documented in 44.7%.Mean HbA1c levels varied greatly across
countries, but were consistently high (8.44%; across country range [ACR]
7.37-9.20%). Overall, 15.9% of patients had HbA1c < 7.0% (ACR 3.9-
40.0%), and 45.7% had HbA1c < 8.0% (ACR 25.7-82.5%). A total of 45.8%
of patients had LDL-C < 100mg/dl (ACR20.0-68.7%) and 42.4%were taking
statins (ACR 14.3-78.4%). Overall, 67.2% of patients had SBP < 140 mmHg
(ACR 37.7-84.3%) and 48.2% were taking an antihypertensive drug (ACR
19.1-84.4%). Only 6.6% had HbA1c < 7.0%, LDL-C < 100 mg/dl and SBP <
140 mmHg (ACR 0.0-26.9%). Regional differences are shown in the Figure.
Conclusion:Management of cardiovascular risk factors is inadequate in most
patients initiating a second-line glucose-lowering therapy; large proportions of
patients are not reaching guideline-recommended targets for LDL-C and SBP.
Very few patients achieve target levels for all three parameters (HbA1c, LDL-C
and SBP), although elevated HbA1c is expected in this population of patients
initiating second-line therapy.

Clinical Trial Registration Number: NCT02322762
Supported by: AZ
Disclosure:M.B. Gomes: Honorarium; AstraZeneca, Merck-Serono.
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Glycaemic control in 14,005 patients with type 2 diabetes initiating
second-line therapy in 36 countries: the DISCOVER study
L. Ji1, A. Nicolucci2, N. Arya3, J. Cid-Ruzafa4, P. Fenici5, M.B. Gomes6, N.
Hammar7,8, M. Kosiborod9,10, S. Pocock11, M.V. Shestakova12,13, H.
Watada14, I. Shimomura15, F. Tang9, K. Khunti16, DISCOVER;
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1Peking University People's Hospital, Beijing, China, 2Center for Outcomes
Research and Clinical Epidemiology, Pescara, Italy, 3AstraZeneca,
Gaithersburg, USA, 4Evidera, Barcelona, Spain, 5AstraZeneca, Cambridge,
UK, 6Rio de Janeiro State University, Rio de Janeiro, Brazil, 7AstraZeneca
Gothenburg, Mölndal, 8Institute of Environmental Medicine, Karolinska
Institute, Stockholm, Sweden, 9Saint Luke's Mid America Heart Institute,
10University of Missouri, Kansas City, USA, 11London School of Hygiene
and Tropical Medicine, London, UK, 12Endocrinology Research Center,
13I.M. Sechenov First Moscow State Medical University, Moscow, Russian
Federation, 14Graduate School of Medicine, Juntendo University, Tokyo,
15Graduate School of Medicine, Osaka University, Osaka, Japan,
16University of Leicester, Leicester, UK.

Background and aims: There is a lack of data on the extent of glycaemic
control among patients with type 2 diabetes in many countries. DISCOVER, a
global, prospective, observational study, recruited patients initiating second-
line glucose-lowering therapy. Here, mean HbA1c levels at baseline are pre-
sented from 36 countries.
Materials and methods: In total, 14 005 patients were evaluated. HbA1c

levels were measured in 74.8% of patients according to standard clinical prac-
tice in each country.
Results: Patients had a mean HbA1c level of 8.45%, with an across-
country range of 7.37-9.20%. A total of 45.5% of patients had an
HbA1c level < 8.0%, 24.7% had an HbA1c level ≥ 8.0 and < 9.0%,
and 29.8% had an HbA1c level ≥ 9.0%. The proportions of patients in
each country with HbA1c ≥ 9.0% at initiation of second-line therapy
are shown in the Figure.
Conclusion: HbA1c levels at initiation of second-line therapy varied greatly
across countries but were consistently high, suggesting that intensification of
glucose-lowering treatment is currently delayed in many people. In some
countries, HbA1c levels are not routinely measured; this may be compensated
for by assessment of fasting plasma glucose.

Clinical Trial Registration Number: NCT02322762
Supported by: AZ
Disclosure: L. Ji: Grants; Roche, Sanofi. Honorarium; Bayer, Boerhinger
Ingelheim, AStraZeneca, Bristol-Myers Squibb, Eli Lilly, Merck, Sharpe &
Dohme, Novartis, Novo Nordisk, Roche, Sanofi, Takeda.
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Temporal changes in inpatient and outpatient hypoglycaemia among
patients treated with sulfonylureas or dipeptidyl peptidase-4 inhibitors in
the US
S. Rajpathak1, Y. Tang1, J. Liu1, S.S. Engel2, H. Hannachi3;
1Merck&Co., Inc., NorthWales, 2Merck&Co., Inc., Rahway, 3Merck&Co.,
Inc., Kenilworth, USA.

Background and aims: Recent evidence suggests hypoglycemia rates, main-
ly in inpatient setting, have not changed much in recent years. Less is known

about hypoglycemia in other healthcare settings and by treatment groups with
known differential hypoglycemia risk. This real world study aimed to assess
changes in annual rates of both inpatient and outpatient hypoglycemia among
patients either on sulfonylureas (SU) or dipeptidyl peptidase-4 inhibitors
(DPP-4i) during 2007-2013.
Materials and methods: This retrospective cohort study using
MarketScan Commercial Claims database included adult patients with
type 2 diabetes mellitus using either SU (n=245,201) or DPP-4i
(n=176,786) (mono- or combination therapy with other drugs, exclud-
ing insulin). Hypoglycemia, defined by ICD-9 diagnosis codes, was
assessed during 12-month follow-up period after drug initiation.
Poisson regressions were used to calculate Poisson models were used
to generate 95% confidence interval (CI) for hypoglycemia rates.
Patient demographic and clinical characteristics were assessed within
one year prior to drug initiation. (Figure)
Results: Outpatient hypoglycemia rates (100 person-years) increased from
2007 to 2013: 4.4 to 9.2 in SU; 3.0 to 6.0 in DPP-4i users. Inpatient hypogly-
cemia rates ranged 1.0-1.3 in SU; 0.2-0.4 in DPP-4i users. (Figure)
Conclusion: There was apparent increase outpatient hypoglycemia rate in
recent years in both SU and DPP-4i, which might be related to improved
awareness and coding/reporting. Changes in inpatient hypoglycemia overtime
were relatively small. In both settings, hypoglycemic events were consistently
higher among SU than DPP-4i users.

Supported by: Merck & Co., Inc., Kenilworth, NJ USA
Disclosure: S. Rajpathak: Employment/Consultancy; Merck & Co., Inc.
Stock/Shareholding; Merck & Co., Inc.
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Metformin regulates mitophagy through AMPK signalling pathway in
human-derived mononuclear cells
S. Bhansali1, A. Bhansali2, V. Dhawan1;
1Experimental Medicine and Biotechnology, Post Graduate Institute of
Medical Education and Research, 2Endocrinology, Post Graduate Institute of
Medical Education and Research, Chandigarh, India.

Background and aims:Metformin is recommended as a first-line drug in the
management of T2DM. Besides the dual defects in T2DM namely; insulin
resistance and insulin deficiency, the role of autophagy has also been impli-
cated in β-cell function and health. Recent evidences report that metformin,
apart from being a classical insulin sensitizer, also induces autophagy.
However, its effect on mitophagy (selective autophagy of mitochondria) has

Diabetologia (2017) 60 (Suppl 1):S1–S608 S141



not been explored so far. The present study aims to elucidate the effect of
metformin and its underlying molecular mechanism involved in the regulation
of mitophagy.
Materials and methods: Peripheral blood mononuclear cells (PBMCs) were
obtained from the healthy volunteers. The cells were cultured and treated
independently with rapamycin (autophagy-inducer), bafilomycin
(autophagy-inhibitor) and metformin. For exploring the role of AMPK signal-
ing pathway, cultured PBMCs were pretreated with AMPK inhibitor
(AMPKi), followed by metformin treatment. Acridine orange (AO) staining,
transcriptional and translational expression studies of mitophagy-related genes
(PINK1, PARKIN, MFN2, NIX, LAMP2 and LC3II) and transmission electron
microscopic (TEM) studies were performed.
Results: Metformin treatment led to a significant increase in the number of
autophagolysosomes (p< 0.05) as shown by AO staining. Also, TEM studies
revealed an increased percentage of mitophagy in metformin-treated cells (p<
0.01). This was also strengthened by the real-time qPCR studies, which
showed an augmented expression of mitophagy markers in response to met-
formin treatment (p < 0.05). Further to elucidate the molecular mechanism of
metformin-induced mitophagy, our observations revealed a significant up-
regulation in the mRNA and protein expression of mitophagy markers in
metformin-treated cells (p < 0.05), whereas, in the presence of AMPKi, the
expression of mitophagy-related genes was significantly down-regulated (p <
0.05).
Conclusion: Metformin induces mitophagy and the pharmacological inhibi-
tion of metformin-activated AMPK phosphorylation suppresses the expression
of mitophagy markers, suggesting metformin regulates mitophagy in an
AMPK-dependent manner. Besides its classical role as an insulin sensitizer,
metformin also promotes mitophagy, whichmight be beneficial in maintaining
β -cell function, as mitochondria are involved in ATP generation and conse-
quent insulin biosynthesis and secretion.
Disclosure: S. Bhansali: None.

306
Acute and long-term effects of saxagliptin on post-prandial glycaemic
response and cardiovascular parameters in obese patients with impaired
glucose tolerance
A. Rezki, M. Fysekidis, B.Merioud, A. Sutton, S. Chiheb, I. Banu, E. Cosson,
P. Valensi;
Service Endocrinologie Diabétologie Nutrition, Hôpital Jean Verdier, Bondy,
France.

Background and aims: Impaired glucose tolerance (IGT) is associated
with a high cardiovascular risk. Diabetes prevention should be pro-
posed in this situation. In obese patients, cardiac output (CO) is in-
creased and autonomic cardiovascular changes are common. The issue
of cardiovascular safety concerns all new anti-diabetic treatments. The
aim of this study was to examine the acute and long-term effects of
saxagliptinon plasma glucose and various cardiovascular parameters
before and after a breakfast in patients with IGT.
Materials and methods: We included 24 IGT patients, normotensive or
with well-controlled hypertension, without any history of cardiovascular
disease. The patients were randomized in a double blind trial with
saxagliptin 5mg (S) vs placebo (P). The tested treatment was taken from
the first to the second visit, during 12 weeks. The biological and phys-
iological investigations were performed every hour before and after a
standardized breakfast (75g carbohydrates), during 4 hours, at visit
1(day 0) and visit 2 (day 90). Sympatho-vagal balance (LF/HF-HR)
was assessed by spectral analysis of heart rate variations; cardiac output
(CO) and left ventricular ejection time (LVET) by thoracic impedance
(Task Force Monitor®) at controlled breathing rate (12/min); mean cuta-
neous blood flow (CBF) was measured on the forearm during 6 minutes
by laser doppler (Periflux®); and endothelial function using iontophoretic
cutaneous infusion of acetylcholine (area under curve AUC-CBF).
Results: Sex-ratio (Females S: 83% vs P: 75%), age (S: 49.8±14.6vsP:40±10.7
years) and BMI (S: 36.2±5.6vsP: 37.5±4.1kg/m²) were similar in the two
groups. Compared to the placebo group, patients treated by saxagliptin had
similar level of plasma glucose at fasting at day 0 and day 90 but lower plasma
glucose at 1 and 2 hours after breakfast by day 0 and at day 90 as compared to

placebo-treated patients (p<0.01 to p<0.004). There was no significant differ-
ence for sympatho-vagal activity, CO, LVET, mean CBF and AUC-CBF be-
tween the 2 groups at day 0 and day 90, before and after breakfast.
Conclusion: Saxagliptin has a beneficial effect on post-prandial plasma glu-
cose in obese patients with IGTwithout altering the cardiovascular parameters
such as CO, cardiovascular autonomic activity or cutaneous microcirculation
and endothelial function. Saxagliptin lowered immediately post-prandial plas-
ma glucose values.
Clinical Trial Registration Number: P101105
Supported by: Astra Zeneca, Bristol-Myers-Squibb
Disclosure: A. Rezki: None.
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Factors associated with type 2 diabetes disease progression in a
longitudinal cohort (2006 - 2014)
W. Weng1, Y. Liang2, E. Kimball1, T. Hobbs1, S. Kong1;
1Novo Nordisk Inc, Plainsboro, 2Truven Health, Cambridge, USA.

Background and aims: There is little real world evidence available on the
relationship between outcomes for type 2 diabetes (T2D) and different treat-
ment pathways. This longitudinal study of a cohort of newly diagnosed T2D
patients with 8 continuous years of enrollment examined the relationship over
time between disease progression based on the Diabetes Severity
Complications Index (DCSI) score, patient demographics, and changes in
prescription drug use and adherence from 2006-2014.
Materials and methods: This was a retrospective study using an administra-
tive claims database in the US. It included newly diagnosed T2D patients in
2006 with DCSI score of 0. DCSI score ranges from 0 to 13, the higher the
score, the more severe the disease. Inclusion criteria were: ≥2 diagnoses for
T2D or ≥1 T2D diagnosis + ≥1 OAD claim, and nomore than 1 T1D diagnosis
according to ICD-9 codes, ≥18 years of age, and continuous enrollment to
2014. Based on the year 8 DCSI score, patients were divided into three co-
horts: DCSI of 0, 1-2, and ≥3. In addition, sub-group analyses based on 3 age
groups (18-44, 45-64, and 65+ yrs) were conducted. Comparisons among the 3
DCSI cohorts were conducted using an ANOVA model for continuous vari-
ables and a logistic regression model for categorical variables.
Results: 16,950 newly-diagnosed T2D patients in 2006 were included in this
study. By year 8, the proportions of patients with DCSI score 0 was 29.9%
(N=5,070), 1-2 36.1% (N=6129), and ≥3 33.8% (N=5751), respectively. The
most prominent difference among the 3 DCSI groups was age at diagnosis:
49.6, 52.3, and 59.8 yrs, p<0.001. The percentage of males was higher in the
DCSI ≥3 group: 49.4%, 48.4%, 53%, p<0.001. Insulin usage was observed to
increase over the course of the study and was significantly different among the
3 DCSI groups at year 8 (6.2%, 8.8%, 11.5%, p<0.001). Drug adherence rate
over the whole study period with any antidiabetic medication was assessed by
proportion of days covered (PDC): 58%, 62%, and 62%, p<0.001. When
assessing the DSCI related comorbidities for 3 age groups (18-44, 45-64,
and 65+ yrs), the two comorbidities which progressed the most were
neuropathy/retinopathy for age 18-44 group, cerebrovascular/neuropathy for
age 45-64 group, and cerebrovascular/cardiovascular for age 65+ group.
Conclusion: This study using real world data shows a relationship between
T2D disease progression and age at diagnosis. Higher drug adherence rates did
not appear to reduce DCSI score worsening. Insulin usage was observed to
increase over the course of the study, and more so in the group with DCSI ≥3.
Disclosure: W. Weng: Employment/Consultancy; Employee of Novo
Nordisk Inc. Stock/Shareholding; Novo Nordisk Inc.
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Trajectories of obesity by spousal diabetes status in the English
Longitudinal Study of Ageing
O. Silverman-Retana1,2, A. Hulman1,2, R.K. Simmons1,2, J. Nielsen3, D.R.
Witte1,2;
1Department of Public Health, Aarhus University, Aarhus, 2Danish Diabetes
Academy, Odense, 3Global Health Section, Department of Public Health,
University of Copenhagen, Copenhagen, Denmark.

Background and aims: People with a spouse with diabetes have an increased
risk of diabetes, most likely due to assortative mating and their shared home
and social environment. Spousal concordance in cardiometabolic risk factors
has been observed across different populations, but has not been studied lon-
gitudinally. We examined whether the development of obesity with age was
different for people with and without a spouse with diabetes.
Materials and methods: We analysed age-related trajectories of obesity by
spousal diabetes status in the English Longitudinal Study of Ageing. We fitted
quadratic age-trajectories using mixed-effects models. Outcomes of interest
were body mass index (BMI) and waist circumference (WC). Our main expo-
sure was having a spouse with diabetes defined by either self-reported medical
diagnosis or screen-detected with fasting glucose or glycated hemoglobin dur-
ing one of the follow-up waves. We restricted this analysis to opposite-sex
spouses (based on self-report of marriage or cohabitation) of index individuals
without diabetes.
Results: Our analysis included 7,156 individuals (49% women). At age 50,
BMI levels were not different between individuals with and without a spouse
with diabetes (Figure). Across all groups, BMI increased with age until 70
years and then showed a slight decline. Men with a spouse with diabetes
experienced a steeper increase in BMI thanmenwith a spousewithout diabetes
up to the age of 60 years. Women with a spouse with diabetes had a similar
BMI trajectory to women who did not have a spouse with diabetes but their
average BMI levels were higher. We observed similar shapes in waist circum-
ference trajectories by spousal diabetes status for men and women (data not
shown). Individuals with a spouse with diabetes had higher levels of waist
circumference throughout follow-up. This difference was only statistically
significant amongwomen (2.6cm larger (95%CI: 0.5, 4.8) waist circumference
at age 50 years in women with a spouse with diabetes compared to women
whose spousal diabetes).
Conclusion: Individuals with a spousal history of diabetes have higher levels
of obesity beyond the age of 55 years compared to individuals with no spousal
diabetes. Middle-age spouses of individuals with diabetes may benefit from
assessment of their weight status.

Supported by: OSR, AH, RKS and DRW are supported by Danish Diabetes
Academy
Disclosure: O. Silverman-Retana: None.
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Associations between socioeconomic positions and lifestyle and
motivation for change of lifestyle among individuals with diabetes in
Denmark
A.-S.D. Bjørkman1,2, M.B. Andersen1,2, O. Ekholm3, S. Molsted1;
1Department of Clinical Research, Nordsjællands Hospital, Hillerød, 2Master
of Science in Public Health, University of Southern Denmark, Esbjerg,
3National Institute of Public Health, University of Southern Denmark,
Copenhagen, Denmark.

Background and aims: The increasing prevalence of diabetes mellitus (DM)
constitutes an important public health problem. The risk of development of
complications related to DM is a major burden for the individual and for the
society. The risk of complications is influenced by lifestyle factors. Whilst the
burden of complications may increase with a declining socioeconomic posi-
tion (SEP), SEP has been found to be lower among individuals with DM than
among non-DM individuals. The aim of this study was to examine the asso-
ciation between SEP and lifestyle factors: smoking, alcohol consumption and
physical inactivity, and motivation for change of lifestyle among individuals
with DM in Denmark.
Materials and methods: This cross-sectional study analyzed SEP based
on educational level stratified into three categories: low, middle and
high, and lifestyle factors including smoking status, alcohol consump-
tion and physical activity. The data were provided by the Danish
Health and Morbidity Survey, a nationwide survey in the general
population (n=~15,000). Individuals with DM and age ≥ 40 years
were included. All data were self-reported. Multiple logistic regression
analyses were performed to analyze the associations and were adjusted
for age and gender.
Results: The study population included 612 individuals with DM. The mean ±
SD age were 64.3 ± 10.8 years and included 328 (53.6%) males and 284
(46.4%) females with a body mass index of 29.1 ± 5.4 kg/m2. Among the
participants 17.6% smoked, 15.6% consumed alcohol above the maximum
limit of recommendations (7 and 14 alcohol units for women and men, respec-
tively) and 23.1%were physically inactive. There were no association between
SEP and smoking status. The odds ratio (OR) for exceeding alcohol consump-
tion above the national recommendations was 2.78 (95% CI: 1.32-5.84) in
individuals with high educational level compared to those with low education-
al level. In individuals with middle educational level OR was 0.50 (0.27-0.74)
of being physically inactive (also adjusted for body mass index) compared to
low educational level. There were no association between SEP and motivation
for smoking cessation. Being motivated to decrease the alcohol consumption
for individuals with high educational level compared to low educational level
was OR 3.68 (1.03-13.19). No association was found between SEP and mo-
tivation for being more physically active.
Conclusion:Higher SEP assessed as educational level was associated with an
alcohol consumption that exceeded the national recommendations and associ-
ated with an increased motivation for a reduction of alcohol consumption.
Furthermore, higher SEP was associated with a reduced risk of being physi-
cally inactive. The results may have clinical implications in terms of a focus on
new physical activity programs to persons with diabetes and low SEP. In
general, there were limited associations between SEP and motivation for
change of lifestyle among individuals with DM.
Disclosure: A.D. Bjørkman: None.
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Long term consequence of breastfeeding on maternal obesity in middle-
aged elderly women
S. Kan;
Department of Endocrinology, Sun Yat-sen Memorial Hospital, Sun Yat-sen
University, Guangzhou, China.
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Background and aims: The relationship between breastfeeding and body
composition changes among reproductive-aged women is highly variable in
different nations. The longer term effect of breastfeeding history on
bodyweight, especially for women around perimenopausal period, is still not
clear. Our objective was to evaluate the long-term effects of breastfeeding on
maternal obesity in developing country.
Materials and methods: We performed a population-based study in
6,430 eligible women aged 40 years or older. Information on
breastfeeding and its duration was self-reported. Obese was defined
as body mass index (BMI) equal or greater than 28 kg/m2 while
overweight was defined as BMI equal or greater than 24 kg/m2 and
less than 28 kg/m2. Central obesity for women was defined as waist
circumference (WC) equal or greater than 80 cm.
Results: Compared with normal weight women, the proportion of
breastfeeding was significantly higher in overweight, obese and central
obesity women (all P < 0.05). Breastfeeding duration was significantly
correlated with both BMI and WC (all P < 0.0001). Compared with no
breastfeeding women, those ever breastfeeding have a significant increased
odds of overweight (OR 1.19, 95% CI, 1.04 - 1.37), obese (OR 1.39, 95%
CI, 1.08 - 1.80) and central obesity (OR 1.22, 95% CI, 1.08 - 1.39) after
multiple adjustments. A nonlinear relationship between breastfeeding dura-
tion and adiposity was also detected and longer breastfeeding period seems
to increase prevalent overweight, obese and central obesity (all P for trend
< 0.001).
Conclusion: Breastfeeding and its duration were associated with increase of
prevalent overweight, obese and central obesity in middle-aged and elderly
Chinese women. Dietary and exercise guidelines for breastfeeding women
should include ways to prevent postpartum obesity in China. As there were
many other factors associated with postpartum weight change and many pos-
itive benefits to breastfeeding, further prospective studies are necessary to
verify our findings in other developing countries.

Disclosure: S. Kan: None.
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Associations of dairy products intake with fat and lean mass distribution
in the Fenland Study, UK
E. Trichia1, F. Imamura1, S. Brage1, S.J. Griffin1,2, N.J. Wareham1, N.G.
Forouhi1;
1MRC Epidemiology Unit, University of Cambridge School of Clinical
Medicine, 2Department of Public Health and Primary Care, Institute of
Public Health, University of Cambridge, Cambridge, UK.

Background and aims: Accumulating evidence suggests that fermented
dairy products, including yoghurt are inversely associated with type 2
diabetes risk, though findings are less consistent for other types of
dairy products. The mechanisms of the link between dairy products
and metabolic disease have not been established, but effects on body

composition have been proposed as one pathway. Our aim was to
investigate the association between dairy products intake and objec-
tively measured markers of body composition.
Materials and methods: We evaluated 12,065 adults (55% women) aged
30 to 65 years recruited to the Fenland study between 2005 and 2015 in
Cambridgeshire UK. Diet was assessed with a validated food frequency
questionnaire. Markers of body composition were derived from dual en-
ergy X-ray absorptiometry and ultrasonography including visceral-to-
subcutaneous adipose tissue ratio (VAT/SCAT), total and peripheral body
fat mass, and total and appendicular body lean mass. Cross-sectional
associations were investigated between total and subtypes of dairy prod-
ucts (servings/day) and markers of body composition using MM-robust
regression adjusting for socio-demographic, lifestyle, dietary factors and
BMI. Missing values were imputed and the false discovery rate (FDR)
correction was used to account for multiple testing. Interactions with sex
and BMI were examined.
Results: The mean±SD dairy product intake was: total dairy 372±193 g/day;
milk 288±176 g/day; yoghurt 52±64 g/day; and cheese 18±18 g/day. Total and
high-fat dairy were not related to any body composition marker, but low-fat
dairy products intake was inversely associated with VAT/SCAT [% difference
per serving (95% CI): -2.58 (-3.91, -1.23)]. Among dairy subtypes, no asso-
ciation was observed for yoghurt, cheese, butter or ice-cream for any outcome.
Milk intake was associated with body lean mass, with a glass of milk per day
being associated with higher lean mass by 0.33kg (95% CI: 0.19, 0.46) and
both low- and full fat milk showed similar associations. There were no signif-
icant interactions by sex and BMI for any associations, with exception for the
interaction by BMI for the association of high-fat dairy consumption with
appendicular lean mass. Appendicular lean mass was lower by 0.11 kg (95%
CI: -0.22, -0.001) per one serving of high-fat dairy among adults with normal
body weight, but not significant among overweight (+0.05 kg; -0.07, +0.18) or
obese adults (+0.02 kg; -0.16, +0.20).
Conclusion: These findings suggest that total low-fat dairy products and milk
intake may be associated with metabolic risk through the distribution of vis-
ceral fat relative to subcutaneous fat and body lean mass respectively, as
potential pathways. Further research is warranted to confirm these findings
in prospective analyses.
Supported by: Core MRC Unit, Programmes MC_UU_12015/1,
MC_UU_12015/5, the Cambridge Trust
Disclosure: E. Trichia: Grants; The Fenland Study is supported by the
Medical Research Council. Core MRC Unit support through Programmes
MC_UU_12015/1 and MC_UU_12015/5. Other; The first author, Eirini
Trichia is funded by the core MRC Unit and a scholarship from the
Cambridge Trust.
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Eating out increases the risk of being overweight and deteriorates glucose
control in patients with type 2 diabetes: a cross-sectional study
Y. Kondo1, S. Satoh2, Y. Terauchi1;
1Endocrinology and Metabolism, Yokohama City University, 2Endocrinology
and Metabolism, Chigasaki Municipal Hospital, Kanagawa, Japan.

Background and aims: In patients with type 2 diabetes (T2D), weight gain
increases insulin resistance and exacerbates poor glycemic control.
Unfortunately, it is quite difficult to manage weight in patients with T2D.
Several studies have revealed a relationship between the habit of eating out
and weight gain. However, the effects of the frequency of eating out on weight
status and glucose control in patients with T2D are unclear. Therefore, we
investigated the effects of the habit of eating out on weight and glucose control
in patients with T2D.
Materials and methods: We performed a cross-sectional study of patients
with T2D (June 2010 to March 2017), and assessed eating out frequency
(times/week) and diabetes-related information using a medical chart review.
Univariate and multivariate regression analyses were performed to determine
the association of eating out frequency with BMI (overweight status: BMI ≥ 25
kg/m2), and HbA1c levels.
Results: After the screening, we included 324 consecutive patients with T2D
in our analysis. Their mean eating out frequency was 1.8 ± 1.6 times/week,

Diabetologia (2017) 60 (Suppl 1):S1–S608S144



mean BMI was 26.3 ± 5.2 kg/m2, and mean HbA1c was 7.7 ± 1.8 %. In the
univariate regression analysis, eating out frequency was positively related to
BMI levels (β = 0.67, standard error (SE): 0.17, 95% confidence interval (CI):
0.33 to 1.02, p < 0.001). In the multivariate regression analysis, the relation-
ship between eating out frequency and BMI levels was preserved even after
adjustment for potential confounders including age, sex, estimated glomerular
filtration rate (eGFR), diabetes duration, and diabetes treatment (adjusted β =
0.39, SE: 0.17, 95% CI: 0.06 to 0.71, p = 0.02). Eating out ≥ 2 times/week
increased the risk of being overweight by 72% (adjusted odds ratio: 1.72, 95%
CI: 1.06 to 2.83, p = 0.03). In the univariate and multivariate regression anal-
ysis, the eating out frequency was also positively related to HbA1c levels
(univariate: β = 0.34, SE: 0.06, 95% CI: 0.23 to 0.46, p < 0.001, multivariate:
β = 0.36, SE: 0.06, 95% CI: 0.24 to 0.49, p < 0.001). In the receiver operating
characteristic (ROC) analysis, the cut-off value of eating out frequency for
having an HbA1c level ≥ 7% was 2 times/week (sensitivity: 65%, specificity:
78%).
Conclusion: In this cross-sectional study, eating out frequency was
positively related to BMI, being overweight, and HbA1c levels in
patients with T2D. These findings suggest that encouraging eating at
home for T2D patients might reduce the risk of being overweight, and
improve glucose control.

Disclosure: Y. Kondo: None.
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The effectiveness of a community lifestyle intervention progamme in the
improvement of perceived health status and health-related quality of life.
The DE-PLAN study
G. Karamanakos1, B. Costa2, A. Gilis-Januszewska3, D. Velickiene4, F.
Barrio2, X. Cos2, S. Mestre2, B. Piwońska-Solska3, A. Hubalewska-
Dydejczyk3, K. Makrilakis1, S. Liatis1;
1First Department of Propaedeutic/Internal Medicine, University of Athens
Medical School, Laiko General Hospital, Athens, Greece, 2Catalan
Diabetes Prevention Research Group, Jordi Gol Primary Care Research
Institute, Catalan Health Institute, Primary Health Care Division, Reus-
Barcelona, Catalonia, Barcelona, Spain, 3Department of Endocrinology,
Jagiellonian University, Medical College, Krakow, Poland, 4Lithuanian
University of Health Sciences, Institute of Endocrinology, Kaunas,
Lithuania.

Background and aims: Apart from the objectively diagnosed and managed
complications of diabetes, the subjective evaluation of health status and quality
of life (HRQOL) by the patient is often overlooked. Therefore it is important to
include assessment of these parameters in all interventions aiming to improve
quality of care or prevent the disease. Our aim was to examine the impact of a
community based lifestyle intervention on perceived health status and
HRQOL in individuals at high risk for type 2 diabetes (T2D) from four
European countries participating in the DEPLAN study, through a post-hoc
analysis.
Materials and methods: The DE-PLAN was a European multicentre
study, designed and implemented with the primary objective of testing
whether a community lifestyle modification program could serve as a

means of primary prevention of T2D in high-risk individuals. Each centre
was allowed to follow any intervention strategy-assisted, self-managed,
group-based or individual-based consultation- of one-year duration.
Anthropometric measurements and clinical evaluation, including an oral
glucose tolerance test and lipid profile were performed at baseline and
after one year. Health-related quality of life was assessed using the vali-
dated HRQOL-15D questionnaire before and after the intervention. This
questionnaire contains 15 dimensions, each having five different levels of
functional status and can be presented as a 15-dimensional profile or as a
one-index score (15D). In the present analysis, individuals from four
centres (Athens, Barcelona, Krakow and Kaunas) with complete data re-
garding the HRQOL during the study were included.
Results: Data from 919 participants (494 females) were analyzed (Athens:
125, Barcelona: 551, Krakow: 165, Kaunas: 78). The mean age and BMI of
the population were 61.8±11.2 years, and 31.6±4.6 respectively. After 1 year, a
significant weight reduction was observed (-0.84±4.3kg, P˂ 0.01). A signifi-
cant overall improvement in HRQOL, as depicted by the 15D score, was
shown (from 0.89 to 0.91, P˂0.01). Improvement was consistent among all
centers, albeit in different degrees. Significant positive changes in functionality
were found in breathing, sleeping, excretion, usual activities, mental function,
discomfort and symptoms, depression, distress and vitality (all p<0.01). In
multivariable analysis, improvement in HRQOL was positively associated
with lower 15D score at baseline, female gender, higher baseline fasting plas-
ma glucose, younger age and amount of weight loss.
Conclusion: A community-based lifestyle intervention programme aiming at
T2D prevention, even when implemented in diverse populations and by dif-
ferent centers, is a realistic mean to improve overall health-related quality of
life, achieve weight reduction and thus serve in the primary prevention of the
disease burden in Europe.
Supported by: the Commission of the European Communities
Disclosure: G. Karamanakos: None.
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Impact of sugar sweetened beverages on incidence of type 2 diabetes in
Ireland
K.N. O'Neill, A.P. Fitzgerald, P.M. Kearney;
Department of Epidemiology and Public Health, University College Cork,
Cork, Ireland.

Background and aims: Habitual sugar sweetened beverage (SSB) con-
sumption is associated with increased incidence of type 2 diabetes
(T2D). The rising prevalence of T2D is a significant public health
concern. Our aim is to estimate the impact of SSB consumption on
T2D incidence in Ireland and subsequently the potential impact of
public health interventions targeting SSB consumption.
Materials and methods: Data from the nationally representative Survey
of Lifestyle and Nutrition 2007 (SLAN) were analysed. Food frequen-
cy questionnaires were used to measure SSB consumption. A risk
prediction algorithm (QDScore2015) was applied to the data to esti-
mate individual risk of developing T2D and absolute event rate.
Population attributable fraction was calculated using these ten-year
risk estimates of developing T2D, SSB consumption and previously
published relative risk of incident T2D diabetes per SSB serving. The
absolute event rate and population attributable fraction were applied to
census data, estimating absolute numbers of incident diabetes cases
attributable to SSB consumption in the Irish population.
Results:Of the 7272 participants in SLAN, 53.3% consumed SSBs. Themean
SSB consumption was 44.1(SD106.3) g/day. Applying the risk prediction
algorithm, the absolute rate of diabetes over ten years from 2007was estimated
to be 4.5%. The population attributable fraction calculated for SSB consump-
tion was 1.8%. When applied to the national adult population, this equates to
129,664 incident diabetes cases over the previous ten-year period with 2,334
of these cases attributable to SSB consumption.
Conclusion: Assuming a causal association, a notable number of incident
cases of diabetes over the previous ten years may be attributed to SSB con-
sumption in Ireland. Interventions aimed at reducing SSB consumption in the
population have the potential to prevent up 1.8% of diabetes cases over a ten-
year period.
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The association between multiple sleep-related characteristics and the
metabolic syndrome in the general population: the New Hoorn study
F. Rutters1, J.W. Beulens1, A.D.M. Koopman1, J. Lakerveld1, A.A. van der
Heijden2, G. Nijpels2, P.J. Elders2;
1Department of Epidemiology and Biostatistics, Vumc, 2Department of
General Practice, VUmc, Amsterdam, Netherlands.

Background and aims: Previous studies have investigated the association
between sleep duration, insomnia, day-time napping and metabolic syndrome
individually, but never conjointly and the association with sleep medication
use has yet to be investigated. Our aim was to examine the associations be-
tween these sleep-related characteristics and the metabolic syndrome in a
population-based cohort, individually and conjointly.
Materials and methods: We used cross-sectional data of 1679 partici-
pants from the New Hoorn study, 52.6% women and age 60.8±6.4y.
Sleep duration, insomnia and day-time napping were measured using
validated questionnaires. Use of sleep medication was measured by
registration of dispensing labels. Metabolic syndrome was defined ac-
cording to ATP III. Linear and Poisson regression were used and all
analyses were adjusted for age, sex, education level, job status,
smoking, physical activity, depression and BMI.
Results: In our population-based cohort, 447 (26.6%) persons had the
metabolic syndrome. The individual associations showed that after
correction, day-time napping for ≤30 minutes and >30 minutes was
associated with a prevalence ratio for the metabolic syndrome of 1.28
(95% CI: 1.1-1.5) and 1.74 (95% CI: 1.4-2.2), respectively, compared
to participants who did not nap. Sleep duration, insomnia, and sleep
medication use were not associated with the metabolic syndrome in-
dividually. The conjoint analysis, showed after correction that having
≥2 sleep-related characteristics was associated with a PR of 1.36 (95%
CI: 1.0-1.8) of having the metabolic syndrome, compared to having
no sleep-related characteristics.
Conclusion: Sleep-related characteristics were associated with a higher prev-
alence of the metabolic syndrome in the general population.
Disclosure: F. Rutters: None.
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Increasead HbA1c in non diabetic night shift workers and former night
shift workers with a self reported bad sleep quality
S. Rizza, A. Luzi, A.M.V. Fiore, M. Mavillo, R. Menghini, M. Federici;
University of Tor Vergata, Rome, Italy.

Background and aims: Sleep has a regulatory effect on glucose metabolism
and on hormones regulating appetite, and therefore disturbances in sleep may
promote precocious glucose disturbance among shift workers. Recent data
suggested that shift working activity increases the prevalence of diabetes al-
though the effect of prolonged nightshift work pattern is still under
investigation
Materials and methods: This is a cross-sectional work. The aim of the
study is to identify whether sleep disturbances might mediate the
relationship between night shift work and alteration in glucose metab-
olism in individuals without metabolic cardiovascular risk factors.
Nurse hospital employees working a shift schedule of four up to
seven 12 h nights per month, followed by 2 days off (NSW, n=111)
were compared with former-night shift workers (ex-NSW, n=98) and
with day-only workers (controls, n=64). We acquired anthropometric
data and dosed glucose and lipid levels, and inflammation among the
3 groups. We used the Pittsburgh Sleep Quality Index (PSQI) global
score as a potential mediator in the relationship between night shift
work and precocious unknown glucose disturbances.
Results:Night shift and former-night shift work status was significantly
associated with higher diastolic blood pressure (74.8±9.3 and 73.6±8.4
mmHg) respect to control group (71.0±9.5 mmHg, p:0.024). In

addition, NSW and ex-NSW had higher A1c levels (5.3±0.3% for both)
compared with controls (5.1±0.2%, p<0.001 controlled for age, BMI
and gender) but not C-Reactive Protein, fasting glucose levels or insu-
lin resistance (HOMA). Similarly, good sleepers (PSQI global score <6)
compared to bad sleepers (PSQI global score ≥6) showed only lower
levels of A1c (5.2±0.3% vs 5.3±0.3%, p=0.025). Next, we created 6
groups according to PSQI global score and shift work status (NSW-bad
sleepers, NSW-good sleepers, ex-NSW-bad sleepers, ex-NSW-good
sleepers, controls-bad sleepers and controls-good sleepers). Again, both
NSW and ex-NSW with a self reported bad sleep quality had signifi-
cantly higher A1c levels, but not inflammation, glucose or insulin re-
sistance, respect to control groups either good or bad sleepers.
Conclusion: In a cohort of nightshift and non nightshift workers we ob-
served that dysfunctional sleep pattern in night shift workers is associated
with subtle differences in glucose tolerance as measured using A1C. This
difference is also observed in former night shift workers suggesting that a
metabolic memory may remain independently from age, sex and BMI.
Whether the subtle defect in A1c depends from postprandial glucose
levels as well as the role of sleep quality affects glucose tolerance are still
under investigation.
Supported by: Eurhythdia project
Disclosure: S. Rizza: None.
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The effect of smoking and smoking cessation on the development of
peripheral vascular disease in patients with type 1 diabetes
M. Feodoroff1,2, M. Kallio3,1, V. Harjutsalo1,4, C. Forsblom1,2, P.-H. Groop1,2,
FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center, Biomedicum
Helsinki, University of Helsinki, 2Abdominal Center Nephrology, University
of Helsinki and Helsinki University Hospital, 3Abdominal Center Vascular
Surgery, University of Helsinki and Helsinki University Hospital, 4National
Institute for Health and Welfare, Helsinki, Finland.

Background and aims: Previous studies regarding smoking and peripheral
vascular disease (PVD) in diabetes have mainly included patients with type 2
diabetes. Furthermore, the effect of smoking cessation on the development of
PVD is poorly studied. Our aim was therefore to study the effect of smoking
and smoking cessation on the development of PVD in patients with type 1
diabetes.
Materials and methods: The study included 4,352 patients with type 1
diabetes participating in the FinnDiane (Finnish Diabetic Nephropathy)
Study. Based on baseline smoking status, patients were divided into
three groups: never, former or current smokers. Incident PVD was
defined as lower extremity amputation, radiological or surgical revas-
cularization. Follow-up data for the development of PVD were based
on hospital discharge registers until end of 2014. Overall follow-up
time was 54,086 person years and median follow-up time 13.7 (IQR
10.9-15.8) years. Risk of PVD was estimated by Cox-regressions.
Smoking status was used as categorical variable, and years since
smoking cessation as continuous variable. Never smokers or current
smokers were used as reference groups. Sex, age, HbA1c, hyperten-
sion, BMI, duration of diabetes, HDL-cholesterol, log triglycerides
and baseline nephropathy status were used as covariables.
Results: Compared with never smokers, the risk of PVD was increased in
current smokers with a HR of 1.55 (95% CI 1.15-2.07). The corresponding
HR for former smokers was 1.08 (0.81-1.44) and did not differ from never
smokers after multivariable adjustments (Figure). Smoking cessation de-
creased the risk of PVD in former smokers with a HR of 0.70 (0.51-0.95)
compared with current smokers. Finally, when years since smoking cessation
was used as continuous variable, the risk of PVD was reduced in former
smokers with a HR of 0.979 (0.961-0.999) per each year without smoking
before the baseline visit.
Conclusion: Smoking is a significant risk factor for PVD in patients
with type 1 diabetes. After smoking cessation, the risk of PVD is
gradually decreases in former smokers and finally reaches the level
seen in never smokers.
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Use of EZScan test for differentiation of normal, diabetes and prediabetes
state
I. Daskalova, T. Totomirova, N. Petrov;
Military Medical Academy, Sofia, Bulgaria.

Background and aims: The early detection of prediabetes and diabetes is an
important part for successful treatment and control of the disease. EZScan is a
novel screening methodology based on detection of peripheral nerve compli-
cations that could be used for screening and disease control. The aim of our
observation was to assess the potency of EZScan to discover disordrs in car-
bohydrate metabolism.
Materials and methods: 187 patients (95 women, 92 men, mean age
49.4±8.3years) were screened by using EZScan test to differentiate
normal, diabetic and prediabetic state. Each patient underwent oral
glucose tolerance test (OGTT) with 75 g glucose with assessing glu-
cose level on 0 minute and 120 minute. Results from EZScan were
compared with results from OGTT to find the coincidence of defined
carbohydrate disorder.
Results: Among patients with normal carbohydrate metabolism diag-
nosed by EZScan, 70 patients (93%) were confirmed with OGTT and
5 patients (7%) were with impaired carbohydrate metabolism. Among
patients with prediabetes, impaired glucose tolerance or impaired
fasting glucose were found in 64 patients (96%) but 3 patients (4%)
had already diabetes. In patients described as diabetics by EZScan,
only 2 patients (4%) had prediabetes and the other 43 (96%) patients
were with diabetes based on EZScan test.
Conclusion: EZScan shows good coincidence in defining carbohydrate dis-
order state compared with OGTT and is reliable method for assessing
prediabetes/diabetes state. As it is easy to be performed, it is a promising tool
that could be used in diabetes screening and prevention programs.
Disclosure: I. Daskalova: None.
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A simple screening model for type 2 diabetes in primary care patients
treated for hypertension or dyslipidaemia
L. Rydén1, B. Shahim1, V. Gyberg1, D. De Bacquer2, K. Kotseva3, G. De
Backer2, L. Mellbin1, O. Schnell,4, D. Wood5, J. Tuomilehto6;
1Cardiology, Medicin, Stockholm, Sweden, 2Department of Public Health,
Ghent, Belgium, 3National Heart and Lung Institute, Imperial College of
London, London, UK, 4Forschergruppe Diabetes e.V., Munich, Germany,
5National Heart and Lung Institute, Imperial College of London, London,
UK, 6National Institute for Health and Welfare, Helsinki, Finland.

Background and aims: People with hyperlipidemia, hypertension and ab-
dominal obesity are at increased risk for type 2 diabetes (T2DM) as part of
the metabolic syndrome (MetS). In the presence of other cardiovascular (CV)
risk factors T2DM becomes an even more important cause of premature CV
morbidity and mortality. Still the presence of T2DM often remains undetected
until the time of a coronary event. Since the MetS is a strong predictor of
glycaemic perturbations there may be many individuals with undetected
T2DM among people, who due to hypertension and/or hyperlipidemia are
cared for in a primary care setting. A feasible screening model for T2DM
would be of great value. To test the hypothesis that a combination of the simple
Finnish Diabetes Risk Score (FINDRISC) and an oral glucose tolerance test
(OGTT) would decrease the need for the more time consuming laboratory test
when screening for T2DM in people at increased risk for but without
established CV disease in a primary care setting
Materials and methods: The study cohort comprised 2395 patients (age 18-
80 years) in the primary care arm of the EUROASPIRE IV survey without (i) a
history of CV disease or TDM2, (ii) prescribed blood pressure lowering and/or
lipid lowering drugs and (iii) complete information of FPG, 2hPG, HbA1c and
FINDRISC questionnaire.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S147



Results: According to the OGTT 22% (n=527) of the studied population had
T2DM. The distribution of participants on FINDRISC risk levels to develop
T2DM was: low 10% (n=244), slightly elevated 36% (n=857), moderate 29%
(n=686), high 23% (n=549) and very high 3% (n=59). As demonstrated in the
figure there was an almost linear relationship between FINDRISC category and
the proportion of patients diagnosed with TDM2 by an OGTT increasing from
1% of those in the low risk to 17% in the very high risk category respectively.
Conclusion: About more than one fifth of people without CV disease treated
for hyperlipidemia and/or hypertension had T2DM. Screening for this condi-
tion is simplified by the use of the FINDRISC questionnaire as a tool to select
those in demand of an OGTT.

Supported by: European Society of Cardiology and Swedish Heart Lung
Foundation
Disclosure: L. Rydén: Grants; European Society of Cardiology, The Swedish
Heart Lung Foundation.
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Validation of the diabetes screening methods suggested by the American
Diabetes Association in an aging Chinese population
Y.C. Woo1, C.H. Lee1,2, D.T.W. Lui1, C.H.Y. Fong2, A.W.K. Tso2, B.M.Y.
Cheung2,1, K.S.L. Lam2,1;
1Department of Medicine, Queen Mary Hospital, 2Research Centre of Heart,
Brain, Hormone and Healthy Aging, University of Hong Kong, Hong Kong,
Hong Kong.

Background and aims:Diabetes is a serious global health problem with
increasing prevalence worldwide. Many diabetes subjects are undiag-
nosed or have already developed chronic diabetic complications at the
time of diagnosis. Opportunistic diabetes screening for high risk sub-
jects appears more practical in China, a populous country being
threatened by an alarming increase in diabetes prevalence. A simple
and effective screening tool for identifying at-risk subjects for diabetes
testing should have substantial public health benefit. We therefore
investigated the performance of the latest diabetes screening methods
suggested by the American Diabetes Association (ADA), namely the
age- and body mass index-based screening criteria (screening criteria)
and ADA diabetes risk test (risk test), in our aging Chinese
population.
Materials and methods: Subjects free of diabetes who returned for the 4th

HongKong Cardiovascular Risk Factors Prevalence Study (CRISPS) in 2010-
2012 were evaluated for the probability of having diabetes with reference to
the screening criteria and the risk test, respectively, and the conclusion drawn
was compared to their measured glycaemic status. Diabetes was defined by
fasting glucose ≥ 7 mmol/L, or 2-hour post oral glucose tolerance test glucose
≥ 11.1 mmol/L or HbA1c ≥ 6.5% at CRISPS4.
Results: 1434 Hong Kong Chinese without known diabetes, aged 58.1
±10.2, were evaluated. 157 (11.1%) were tested to have diabetes. The
risk test showed good accuracy in screening for diabetes. The area
under the receiver operating curve was 0.725 and the optimal cut-off
score was 5, being identical to the cut-off suggested by the ADA.
Compared to the screening criteria, the risk test had significantly

better specificity (0.658 vs. 0.414, p<0.001), positive predictive value
(PPV) (0.205 vs. 0.142, p<0.001) and positive diagnostic likelihood
ratio (2.068 vs. 1.326, p<0.001) but no significant difference in sen-
sitivity (0.707 vs. 0.777, P=0.101), negative predictive value (NPV)
(0.947 vs. 0.937, P=0.282) and negative diagnostic likelihood ratio
(0.445 vs. 0.538, P=0.266) To diagnose 1 case of diabetes, only 7
high risk subjects were needed to screen using the risk test as the
screening tool, comparing to 13 subjects if the screening criteria was
adopted.
Conclusion: Our findings suggested that, as a screening method for diabetes,
the ADA diabetes risk test might be more effective than the ADA screening
criteria in our aging Chinese populations, with good NPV, better specificity
and PPV. It is simple to use in community or clinic setting involving only 7
questions and can be easily adopted as a public health strategy for identifying
people with undiagnosed diabetes for early and appropriate treatment.
Supported by: GRF HKU/763312
Disclosure: Y.C. Woo: None.
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Haemoglobin A1c as a screening tool for type 2 diabetes and prediabetes in
populations of Swedish and Middle-East ancestry
M.I. Hellgren1, K.H. Steiner2, L. Bennet3;
1Department of Public Health and CommunityMedicine/Primary Health Care,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, 2Department
of Neurobiology, Care Sciences and Society, Division of Family Medicine,
Karolinska Institutet, Academic Primary Healthcare Centre, Stockholm
County Council, Huddinge, 3Center for Primary Health Care Research,
Clinical Research Centre, Skåne University Hospital, Malmö, Sweden.

Background and aims: To explore and compare sensitivity for HbA1c
≥48mmol/mol as a predicitor for type 2 diabetes mellitus (T2DM) in popula-
tions with Swedish and Middle-Estern ancestry and to examine the predicitive
value of two levels of HbA1c (≥42mmol/mol and ≥39mmol/mol) for predia-
betes in these populations.
Materials and methods: Populations from four different cohorts of Iraqui,
Turkish (defined asMiddle-Eastern) or Swedish ancestry were included in this
study. 1) The MEDIM study (n=1991 individuals of Swedish and Iraqui an-
cestry); 2) The Skaraborgs Project (n=1327 individuals of Swedish ancestry)
3) The 4-D study (n=354 individuals of Swedish and Turkish ancestry) 4) The
Flemingsberg study (n=208 participants of Turkish ancestry). All participants
were examined with an oral glucose tolerance test and a careful physical
examination. T2DM was defined by one fasting plasma glucose ≥7.0 mmol/l
or one venous 2-hour glucose tolerance test ≥11.1 mmol/l.
Results: HbA1c ≥48 mmol/mol had a sensitivity for T2DM of 31% and 25%
respectively in individuals of Middle-East and Swedish ancestry. The positive
and negative predictive value was high in both populations (70.3, 96.4 and
96.2, 97.6 respectively). Using HbA1c ≥42mmol/mol as a predictor for predi-
abetes gave a sensitivity of 17% in individuals of Middle-East and 15% in
individuals of Swedish ancestry whereas HbA1c ≥39mmol/mol increased the
sensitivity to 36% and 34% respectively. Sensitivity for impaired glucose
metabolism was age-dependent and slightly higher in individuals with
Middle-East ancestry.
Conclusion: Even if HbA1c ≥48mmol/mol is a valuable diagnostic tool, it is a
blunt and insensitive tool for screening and would exclude most people with
T2DM, independent ancestry and age. HbA1c is an inefficient way to detect
individuals with prediabetes independent of ethnicity and age and thus glucose
tolerance tests and fasting plasma glucose measurements are still important.
Supported by: ALF, SLS, LUDC, Exodiab, ANDIS, VGR, SI, VR, SCC, KI
Disclosure:M.I. Hellgren: None.
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Optimal cut-points of different anthropometric indices and their perfor-
mance in prediction of type 2 diabetes
N. Zafari, M. Lotfaliany, F. Hadaegh;
Prevention of Metabolic Disorders Research Center, Research Institute for
Endocrine Sciences, Tehran, Islamic Republic of Iran.
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Background and aims: Like many developing countries, Iran has a high
burden of the type 2 diabetes (T2D). The first step for preventing T2D is
identifying high-risk individuals. Non-invasive and feasible methods such as
measuring anthropometric indices can potentially be useful to identify high-
risk individuals. This presentation aims to first assess sex-specific discrimina-
tory power of anthropometric indices (i.e. body mass index (BMI), waist
circumference (WC), waist to height ratio (WHtR), and waist to hip ratio
(WHR)) in predicting T2D incidence and delineate their optimal cut-points;
second, to evaluate the performance of the derived cut-points in identifying
individuals with high risk of T2D in a cohort study of an Iranian population.
Materials and methods: Overall, 2419 men and 3319 women aged 20-60
years and free of T2D at baseline were selected. To compare the discriminatory
power of anthropometric indices in each sex, area under the receiver operating
characteristics curves (AUC) for all the indices were calculated and the equal-
ity of AUCs were assessed. Sex-specific cut-point for each index was derived
at the sensitivity of 75%. Sensitivity, specificity, positive predictive value
(PPV), and negative predictive values (NPV) were calculated for every cut-
point.
Results: During a median follow-up (Interquartile range) of 11.91 (4.57)
years, 354 new cases of T2D in men and 490 ones in women were detected.
AUCs for BMI, WC, WHtR, and WHR were 0.68 (95% Confidence interval:
0.65-0.71), 0.67 (0.64-0.70), 0.69 (0.66-0.72), and 0.68 (0.65-0.71) inmen and
0.72 (0.69-0.74), 0.74 (0.72-0.76), 0.75 (0.73-0.77), and 0.71 (0.69-0.73) in
women, respectively. WHtR had the highest AUC in both sexes compared to
other indices; however, this difference was statistically significant only in
women. Derived cut-points for BMI, WC, WHtR, and WHR were 25.56 kg/
m2, 89 cm, 0.52, and 0.91 in men and 27.12 kg/m2, 87 cm, 0.56, and 0.83 in
women, respectively. Table 1 reports the performance of derived cut-points. In
the sensitivity of 75%, all of the anthropometrics had acceptable specificity
ranging from 52% to 63%, leading to the PPVs ranging from 21% to 26% and
NPVs ranging from 92% to 94%.
Conclusion: In the Iranian population, optimal cut-points for anthropometric
indices generally differ from those of other ethnicities. All anthropometric
indices had acceptable discriminatory power and performance in both sexes.
Out of every 4 to 5 individuals with high anthropometric measures, one de-
veloped T2D, while more than 90% of individuals with normal anthropometric
measures did not develop T2D. Therefore, as a non-invasive, inexpensive,
feasible, and easy-to-measure tool, anthropometric indices can be used to
identify individuals with high-risk of T2D in the Iranian population.

Supported by: Grant No.121 from the NRC of IR Iran
Disclosure: N. Zafari: None.
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Visceral adiposity is a significantly stronger predictor of diabetes
incidence in men than in women
H. Drexel1, C.H. Saely2, C. Lins3, D. Zanolin3, A. Leiherer3, A. Schuler2, P.
Rein2, A. Muendlein3, A. Mader4, P. Schwerzler4, A. Vonbank2;
1Drexel University College of Medicine, Philadelphia, USA, 2Academic
Teaching Hospital Feldkirch, 3Vorarlberg Institute for Vascular Investigation
and Treatment, Feldkirch, Austria, 4Private University of the Principality of
Liechtenstein, Triesen, Liechtenstein.

Background and aims:Visceral adiposity is a paramount risk factor for
the development of type 2 diabetes. Whether it equally increases di-
abetes risk in men and in women is not known and is addressed in
the present study.

Materials and methods: We prospectively recorded diabetes incidence
in a large high-risk cohort of 1142 nondiabetic patients, including 755
men and 387 women who were undergoing coronary angiography for
the evaluation of established or suspected coronary artery disease.
Visceral adiposity was measured with the validated visceral adiposity
index using waist circumference, serum triglycerides, age and gender
to diagnose this metabolic abnormality; diabetes was diagnosed ac-
cording to ADA criteria.
Results:At baseline, visceral adiposity did not differ significantly between
men and women (p=0.247). Prospectively, 133 (10.4 %) of our patients
newly developed diabetes during a follow-up period of 3.7±0.9 years.
Visceral adiposity significantly predicted the incidence of diabetes in
men but not in women both univariately (ORs 1.71 [1.40-2.10];
p<0.001 and 1.09 [0.81-1.49]; p=0.565, respectively) and after multivari-
ate adjustment including fasting plasma glucose (ORs 1.56 [1.24-1.97];
p<0.001 and 1.05 [0.75-1.46]; p=0.790, respectively). Interaction terms
visceral adiposity x gender were significant both for univariate and for
multivariate analyses (p<0.001 and p=0.017, respectively), indicating that
visceral adiposity was a significantly stronger predictor of diabetes among
men than among women.
Conclusion: We conclude that in angiographied coronary patients visceral
adiposity is a significantly stronger predictor of diabetes incidence in men than
in women.
Disclosure: H. Drexel: None.
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Fatty liver index predicts the development of diabetes among the
Japanese general population with and without impaired fasting glucose
A. Hirata1, D. Sugiyama1, K. Kuwabara1, T. Hirata2, H. Tsutatani3, M.
Funamoto3, K. Watanabe3, N. Miyamatsu4, T. Okamura1;
1Department of Preventive Medicine and Public Health, Keio University
School of Medicine, 2Center for Supercentenarian Medical Research, Keio
University School of Medicine, Tokyo, 3Habikino City, Osaka, 4Department
of Clinical Nursing, Shiga University of Medical Science, Shiga, Japan.

Background and aims: Fatty liver is considered to be the hepatic manifesta-
tion of the metabolic syndrome related to insulin resistance, and associated
with the development of type 2 diabetes. Fatty liver index (FLI) has been
recently introduced as a useful indicator of hepatic steatosis, which makes it
possible to diagnose fatty liver without performing imaging tests. We aimed to
examine whether FLI predicts the development of diabetes in the general
population, especially, in those with normal fasting glucose (NFG).
Materials and methods: We followed population who received Specific
Health Checkups conducted from April 1st, 2008 to March 31st, 2009 in
Habikino city, Osaka, Japan for five years. 4,445 participants (1,501 men
and 2,944 women) without diabetes at baseline were selected in this study.
All participants were divided into six groups according to tertile of FLI
(low, moderate and high) and the presence or absence of impaired fasting
glucose (IFG), by gender. The development of diabetes was defined by
fasting blood glucose ≥126mg/dL (7.0 mmol/L), HbA1c (NGSP) ≥6.5%,
non-fasting blood glucose ≥200mg/dL (11.1mmol/l), or receiving any med-
ication for diabetes. Hazard ratios (HRs) for incident diabetes according to
each group were calculated using a Cox proportional hazard model after
adjusting for age, systolic blood pressure, low-density lipoprotein choles-
terol, high-density lipoprotein cholesterol, smoking habits, and alcohol
drinking status.
Results:Mean follow-up periodwas 3.0 years. During follow-up, 496 incident
diabetes cases (176 men and 320 women) were identified. Compared to low
FLI with NFG group, high FLI with NFG group was significantly associated
with incident diabetes in men (HR: 1.90, 95% confidence interval (CI): 1.08-
3.36) and women (HR: 1.73, 95%CI: 1.19-2.52). In addition, IFG groups were
significantly associated with incident diabetes regardless of FLI in men (low;
HR: 3.94, 95%CI: 2.10-7.30, moderate; HR: 5.70, 95%CI: 3.27-9.93, high;
HR: 6.80, 95%CI: 4.01-11.51) and women (low; HR: 4.25, 95%CI: 2.46-7.34,
moderate; HR: 6.17, 95%CI: 3.97-9.59, high; HR: 6.08, 95%CI: 4.04-9.15).
Conclusion: Our results showed that FLI was associated with the develop-
ment of diabetes regardless of sex and the presence or absence of IFG, and it
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might be a useful predictor to identify the future risk for incident diabetes even
in individuals with NFG.
Supported by: HLSRG
Disclosure: A. Hirata: None.
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Modelling the dynamics of glycated haemoglobin in persons with type 2
diabetes to predict all-cause mortality
R.P.T. van Wijngaarden1,2, L.M. Peelen3, J.S. Yauw3, T.L. Feenstra4, G.
Nijpels2, K.G.M. Moons3, C.A. Baan4, J.W. Beulens5, R.M.C. Herings1,2,
A.A. van der Heijden2;
1PHARMO Institute for Drug outcomes Research, Utrecht, 2Amsterdam
Public Health Department of General Practice and Elderly Care Medicine,
VU University Medical Centre, Amsterdam, 3Julius Center for Health
Sciences and Primary Care, University Medical Center Utrecht, Utrecht,
4National Institute for Public Health and the Environment, Department for
Prevention and Health Services Research, Bilthoven, 5Amsterdam Public
Health, Department of Epidemiology and Biostatistics, VU University
Medical Centre, Amsterdam, Netherlands.

Background and aims: Glycated hemoglobin (HbA1c) measurements for
people with type 2 diabetes (T2D) are used in prediction models in various
ways. The dynamics of HbA1c measurements over time and its relation to
complications is poorly understood while it may be very important to clinical
decision making.We aim to determine which measure, designed to capture the
dynamics of HbA1c over time, best predicts all-cause mortality in people with
T2D.
Materials and methods: 5903 persons with T2D from the Hoorn Diabetes
Care System (DCS) cohort were included in this study. In the DCS cohort
patients were included from 1998 onward and followed annually on both
clinical parameters and complications. Eight measures to express HbA1c dy-
namics were investigated. The baseline, highest, lowest and average HbA1c
were used as absolute values. The slope between the first two measurements,
the slope between the last two measurements, the linear regression over the
measurements and the range between the lowest and highest HbA1c values
were used as relative values. Themeasures were calculated after either 3, 4 or 5
years of follow-up from baseline while the model predicted from that point
onward until either death or censoring. The measures were standardized and
compared for these time windows. A multivariable analysis was performed
using a Cox regression model adjusted for the baseline variables sex, age,
diabetes duration, HbA1c, BMI, triglycerides and total cholesterol. Hazard
ratios (HRs) with 95% confidence intervals (CIs) were reported.
Results:Of the 5903 participants of the cohort, 480 died. Mean follow up was
7.3 years, mean age at baseline was 61.1 years and mean HbA1c at baseline
was 55.6 mmol/mol. In the analysis hazard ratios (HR) ranged from 1.05 (CI
95% 0.94-1.17) for lowest HbA1c to 1.42 (CI 95% 1.23-1.65) for linear re-
gression, both for time window 5. The results are presented graphically in
figure 1.
Conclusion:The results for the linear regressionmeasure clearly stand out and
suggest that the overall HbA1c trajectory of a person over time should play a
role in clinical decision making with regards to all-cause mortality. Further
investigation is needed to determine the role of the measures of HbA1c dy-
namics with regards to other complications and whether they can be combined
to increase prediction accuracy.

Supported by: Dutch Diabetes Research Foundation (Grant no.
2014.00.1753)
Disclosure: R.P.T. van Wijngaarden: Grants; Dutch Diabetes Research
Foundation (Grant no. 2014.00.1753).
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Incidence and predictors of metabolic syndrome in an urban, adult Sri
Lankan population: a community cohort 7-year follow-up study
S.T. De Silva1, M.A. Niriella1, A. Kasturiratne1, D. Kottahachchi1, U.K.
Ranawaka1, A.S. Dassanayaka1, A.P. De Silva1, A. Pathmeswaran1, A.R.
Wickremasingha1, N. Kato2, H.J. De Silva1;
1Faculty of Medicine, University of Kelaniya, Ragama, Sri Lanka, 2National
Center for Global Health and Medicine, Tokyo, Japan.
Background and aims: In 2007, we reported a 38.9% prevalence of
metabolic syndrome (MetS) in an urban, adult population. Published
data on incident MetS from South Asia is lacking. This study inves-
tigated the incidence and risk factors for MetS after a 7-year follow-
up of the initial cohort.
Materials and methods: The study population (selected by age-stratified
random sampling from the Ragama MOH area) was screened in 2007
(aged 35-64 years) and re-evaluated in 2014 (aged 42-71 years). On both
occasions, structured interview, anthropometric measurements, liver ultra-
sound, biochemical and serological tests were performed. MetS was diag-
nosed on established International Diabetes Federation (IDF 2012) criteria.
Total body fat (TBF) and visceral fat percentage (VFP) were measured in
2014, using impedance. Abnormal TBF was defined as >32% for females
and >25% for males. Abnormal VFP was defined as >10% for both
sexes. Non-alcoholic fatty liver disease (NAFLD) was diagnosed on
established ultrasound criteria, safe alcohol consumption (Asian standards:
<14 units/week for men, <7 units/week for women) and absence of hep-
atitis B and C markers.
Results: 2137/2967 (72.0%) of the initial cohort attended follow-up [1229
(57.5%) women; mean-age 52.4 (SD-7.7) years]. 1000/2137 [548 (54.8%)
women; mean age 57.5 years (SD-7.74)] had MetS (prevalence-46.8%). Out
of 1246 individuals who initially did not haveMetS in 2007, 318 [225 (70.8%)
women; mean age 57.5 (SD 7.7) years] had developed incident MetS after 7
years (annual incidence-2.13%). Comparison of incidentMetS with those with
no MetS in 2014 is shown in Table 1. On logistic regression, female sex (OR
3.6, p<0.001), central obesity [OR 4.58, p<0.001], BMI >23kg/m2 [OR 4.84,
p<0.001], increase in weight 2%-5% [OR 2.02, p<0.001], increase in weight
>5% [OR 5.3, p<0.001), increase in waist circumference (WC) 5-10-cm [OR
3.68, p<0.001], increase inWC>10cm [OR 10.34, p<0.001] andNAFLD (OR
2.44, p<0.001) in 2007 were independently predictive of incident MetS in
2014. Abnormal VFP [OR 4.23, p<0.001] and abnormal TBF [OR 5.25,
p<0.001] were also associated with incident MetS.
Conclusion: In this prospective community study, the annual incidence of
MetS was 2.13%. Female gender, increase in weight and WC from baseline
and the presence of NAFLD predicted the development of incident MetS.
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Obesity at baseline was the only defining individual component of MetS that
predicted future MetS.

Disclosure: S.T. De Silva: None.
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Implementation and outcomes of a Diabetes Prevention Programme for
people at high risk of developing diabetes in the workplace
C. Martin Ridaura1, O. Borrego Hernando2, N. Calle Fernandez1, M. Darna
Carvajal1, C. Segador Galán1, J. Moreno Arnedillo2, M. Ceinos Arcones3, I.
Bordel Nieto4, F. Sobrino Serrano4, M. Martínez Cortés3, P. Garcia Crespo3;
1Diabetes Unit, Madrid City Council, 2Healthy Habits Unit, Madrid City
Council, 3Prevention and Promotion Health Service, Madrid City Council,
4Health Workers Unit, Madrid City Council, Madrid, Spain.

Background and aims: In people with pre-diabetes, lifestyle interven-
tion programmes directed at weight loss are effective in preventing the
progression to type 2 diabetes. The Madrid City Council has devel-
oped and implemented a Diabetes Prevention Program (ALAS, High
Risk Strategy), among its employees. Aims: 1 -To achieve 5%-7%
weight reduction; 2- To improve glycemic regulation.
Materials and methods: During a Health examination, workers are encour-
aged to complete the Findrisc test. Those with positive results that means,
punctuation >14 are asked to undergo Oral glucose tolerance test
(OGTT).When they were Findrisc (+) and BMI more than 30 Kg/m2 or ful-
filled criteria for pre-diabetes, theywere invited to participate in the Prevention
programm. It is delivered over 6 months and it is made up of 10 group sessions
focused on modest (5 - 7 %) weight loss through diet, physical activity and
behaviour modification. From February 2014 up to now 147 employees were
recruited and have finished the workshops.
Results: 147 participants have completed the Program; 99 were Prediabetic
(67%) and 48 Normoglycemic at high risk (33%). Participant’s ages ranged
from 37 to 71 (an average age of 53.6 SD=7, 6), 59 males (40,13%) and 88
females (59,87%). After six months, participants lost an average of 5,65 Kg or
7% of body weight and 28,05% had normalized the glycemic control; 50,34 %
achieved 5% or more weight loss; 77, 85 % people attended 5 or more ses-
sions. Weight loss was negatively associated with age, and positively with
attendance.
Conclusion:Working people spend a lot of time at their work place which is
an ideal setting for health programs targeting weight loss and disease preven-
tion. The work site intervention caused a big improvement in glycemic status
and revert pre-diabetes to normal glucose regulation. The Findrisc Test should
be included in health tests in the workplace. In addition, the implementation of

a group-based, Diabetes Prevention workshop could be introduced as part of
the health screening examination that companies provide.
Disclosure: C. Martin Ridaura: None.
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Decreasing incidence of blindness in people with and without diabetes in
southern Germany, 2008-2012
H. Claessen1, T. Kvitkina1, M. Narres1, C. Trautner2, I. Zöllner3, A. Icks1;
1Institute for Health Services Research and Health Economics, German
Diabetes Centre, Düsseldorf, 2Department of Public Health, University of
Applied Sciences, Wolfsburg, 3Department of Epidemiology and Health
Care Research, Baden-Württemberg State Health Office, Stuttgart,
Germany.

Background and aims: The St Vincent Declaration in Europe (1989)
aimed to improve diabetes treatment and thus reduce the risk of diabetes
related blindness by one third in 5 years. However, surveillance for
blindness among persons with diabetes has not been conducted nation-
ally and population-based data on incidence rate (IR) of blindness in in
the diabetic population compared with the non-diabetic population are
scarce worldwide. In a previous study in 2008 in a large region in
Southern Germany IR of blindness was found to be 2.4-fold higher in
the diabetic compared to the non-diabetic population. The aim of the
study was to estimate the time trend of IR of blindness in the diabetic
and the non-diabetic populations in Germany and the corresponding
relative risk over a 5-year period.
Materials and methods: The data were based on administrative files of
the welfare administration (35 rural and 10 urban districts in the federal
state of Baden-Württemberg, Southern Germany) to assess all individ-
uals who were newly registered as blindness allowance recipients be-
tween 1.1.2008 and 31.12.2012. We could use data of 22 out of these 45
districts (total population: n=4,823,570), where the written medical
statement was available to define the diabetes status. We estimated
age-sex standardised IR of blindness in people with and without diabe-
tes. Furthermore, we estimated relative risks comparing diabetic and
non-diabetic population from the standardized IR. We examined age
and sex adjusted time trends of IR using Poisson regression models for
individuals with and without diabetes. In order to investigate if the
relative risk changed over time, we additionally computed Poisson
models including a variable presence of diabetes (yes vs. no) and an
interaction term for diabetes and years since 2008.
Results: In our study region, we identified 1,897 new cases of registered
blindness allowance recipients in the years 2008-2012 (62.5% female,
54.8% ≥ 80 years, diabetes prevalence 2008: 26.1%, 2012: 20.7%). We
observed a strong decrease of IR in the population with diabetes (2008:
17.3, 95% CI: 13.6-21.1 per 100,000 person years; 2012: 8.9, 6.3-
11.6). Likewise, we found a somewhat weaker but still considerable
decrease of IR in the population without diabetes (2008: 9.3, 8.3-
10.3; 2012: 6.6, 5.8-7.4). The relative risk fell slightly from 1.9, 1.5-
2.4 in 2008 to 1.4, 1.0-1.9 in 2012. With regard to time trend, we
found during the observation period a significant decline of IR in the
population with diabetes by 16% per year. When considering the pop-
ulation without diabetes, we observed a weaker albeit significant de-
crease of IR by 9% per year. The interaction diabetes*calendar year
was non-significant, indicating that the relative risk between diabetic
and non-diabetic populations did not materially alter. All results were
similar in both sexes.
Conclusion: We found a significant reduction in risk of blindness in
both the population with and without diabetes. Therefore the relative
risk did not materially change. These findings may be explained by
effective secondary prevention therapies and a better ophthalmologic
care beyond diabetic retinopathy, in particular with regard to macular
degeneration, which means earlier detection of the diseases.
Supported by: German Ministry of Health and the German Diabetes
Foundation
Disclosure:H. Claessen:Grants; GermanMinistry of Health and the German
Diabetes Foundation.
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Impact of ideal cardiovascular health in childhood on the retinal
microvasculature in mid adulthood: the cardiovascular risk in young
Finns study
M.D. Campbell1, T.T. Laitinen2, A.D. Hughes3, M. Kähönen4, T.Y.Wong5, T.
Lehtimäki6, P. Sahota1, N. Hutri-Kähönen6, O. Raitakari7, R.J. Tapp1;
1Leeds Beckett University, Leeds, UK, 2University of Turku, Turku, Finland,
3University College London, London, UK, 4Tampere University Hospital and
the University of Tampere, Tampere, Finland, 5National University of
Singapore, Singapore, Singapore, 6University of Tampere, Tampere, Finland,
7University of Turku and the Turku University Hospital, Turku, Finland.

Background and aims: Cardiometabolic risk factors in childhood and
adulthood are associated with changes in the retinal microvasculature.
These changes are closely linked with an increased future risk of
diabetes as well as its two major microvascular complications; diabet-
ic retinopathy and nephropathy. We examined the association between
ideal cardiovascular health (CVH) and the retinal microvasculature in
mid adulthood, using a life course approach that takes account of the
contribution of CVH in both childhood and adulthood.
Materials and methods: The Cardiovascular Risk in Young Finns Study
included children, from five Finnish University cities, with participants chosen
randomly from the national population register. Of these, 418 underwent ret-
inal imaging and provided complete ideal CVH data. The age of participants
included in the current analyses in childhood (1986) ranged from 12 to 18
years and in mid-adulthood (2011) ranged from 37 to 43 years. Ideal CVHwas
defined according to the American Heart Association criteria. Retinal micro-
vascular measures included diameters, lengths, length/diameter (L/D) ratio and
tortuosity.
Results: There was a positive association between improved ideal CVH from
childhood to adulthood and adult arteriolar diameter (β = 0.122; 95% CI: 0.01
to 0.24; p = 0.033), with no association evident for childhood ideal CVH, after
adjustment for confounding factors (age and sex). A negative association was
evident between improved ideal CVH from childhood to adulthood and adult
L/D ratio (β = -0.666; 95% CI: -1.25 to -0.08; p = 0.026), with no association
shown for childhood ideal CVH. Improved ideal CVH from childhood to
adulthood showed no association with adult arteriolar tortuosity, but childhood
ideal CVH was negatively association with adult arteriolar tortuosity (β =
-0.008; 95% CI: -0.01 to -0.003; p = 0.001). When stratified by glucose
metabolism, among those with diabetes and impaired fasting glucose (IFG)
there was a negative association between childhood ideal CVH and adult
venular diameter (diabetes β = -2.75; 95% CI: -5.46 to -0.04; p = 0.047 and
IFG β = -2.13; 95% CI: -4.18 to -0.08; p = 0.042).
Conclusion: Cardiovascular health and ideal CVH from childhood to adult-
hood appear to have a protective effect on the retinal microvasculature.
Disclosure:M.D. Campbell: None.
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Mortality rate in patients with type 1 diabetes with multiple
micravascular complications
L. Bjerg1,2, A. Hulman3,4, M. Charles2, B. Carstensen1, M.E. Jørgensen1,5,
D.R. Witte3,4;
1Epidemiology, Steno Diabetes Center Copenhagen, Gentofte, 2Department of
Public Health, Section of General Practice, 3Epidemiology, Institution of
Public Health, Aarhus, Denmark, 4Danish Diabetes Academy, Odense,
5National Institute of Public health, Southern Denmark University, Denmark.

Background and aims: It is known that the presence of microvascular com-
plications in type 1 diabetes is associated with higher mortality. However, it is
unclear whether the different combinations of complications and different
sequences in which they occur carry a different mortality risk. We set out to
describe the effect of an individual’s microvascular complication status on
their risk of death in a Danish patient cohort.
Materials and methods:We used a cohort of type 1 diabetes patients treated
between 2001 and 2013 at the Steno Diabetes Center Copenhagen, a special-
ized tertiary care centre. Neuropathy (biothesiometry ≥ 25 mVon either limb),
retinopathy (≥ grade two in either eye) and diabetic kidney disease (micro- or

Diabetologia (2017) 60 (Suppl 1):S1–S608S152



macro-albuminuria) were assessed at regular structured screening examina-
tions (2-4 times a year), creating a dataset with dates of onset of all microvas-
cular complications as well as date of death.We included all patients attending
the clinical center in the outlined time period regardless of the complication
status at first assessment. Poisson regression models were used to calculate
mortality rate ratios between groups with different combinations of microvas-
cular complications in comparison to the reference group without any compli-
cations. Models were adjusted for sex, baseline duration of diabetes and
HbA1c.
Results: The 4221 patients (54.3% men) fulfilling the inclusion criteria were
followed for a median of 8 years (IQR: 3;11). At inclusion the median age was
43 years (32;56), median HbA1c was 70 (mmol/mol) (61;83) and median
duration of diabetes was 17.0 years (7;19). During the 29.000 person years
of follow-up, 526 deaths occurred (crude mortality rate in patients without
complications was 5.2 per 1000 person years (95%CI: 3.9;6.9)). The mortality
rate for a woman with diabetes duration of 15 years and HbA1c of 60
mmol/mol was 4.9 /1000 PY (3.6;6.7). Mortality rate was not statistically
significantly higher for men (RR: 1.11(0.9;1.3). Table 1 shows mortality rate
ratios between groups with different level of complications and the reference
group with no complications adjusted for sex, baseline diabetes duration and
HbA1c.
Conclusion: Patients affected by all three complications have a 6 times higher
mortality rate than patients free of complications. Patients with diabetic kidney
disease alone had higher mortality rate ratio than patients with neuropathy,
which was higher than both retinopathy alone and with concurrent nephropa-
thy. This observation may be due to the limited time patients remain in the
intermediate compliation status groups on their course from 0 to 3
complications.

Supported by: Danish Diabetes Academy and Innovation Fund Denmark
Disclosure: L. Bjerg: None.
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Narrower retinal microvascular calibre is not associated with reduced
estimated glomerular filtration rate in type 2 diabetes
G.J. McKay1, E. Paterson1, A.P. Maxwell1, C. Cardwell1, R. Wang2, S.
Hogg2, T.J. MacGillivray3, E. Trucco2, A.S. Doney4;
1Centre for Public Health, Queen's University Belfast, Belfast, 2School of
Science and Engineering, University of Dundee, Dundee, 3Centre for
Clinical Brain Sciences, University of Edinburgh, Edinburgh, 4Ninewells
Hospital and Medical School, University of Dundee, Dundee, UK.

Background and aims:The retinal blood vessels provide a non-invasive
“window” to study changes in the microcirculation, with similarities
between the microvascular physiology in the eye and kidney. Previous
studies have suggested change in retinal vessel calibre may be a use-
ful predictor of estimated glomerular filtration rate (eGFR) in patients
with diabetes but the reported direction of this association has not
always been consistent. Our objective was to evaluate longitudinal
changes in retinal vascular morphometry and eGFR in a population
with type 2 diabetes mellitus (T2D).
Materials and methods: GoDARTS is a bioresource with comprehen-
sive longitudinal electronic medical records including hospital admis-
sions, mortality, clinical biochemistry and medicine prescription re-
cords linked by patient-specific identifiers for a population of individ-
uals with T2D. Through routine diabetic retinopathy (DR) screening,
the earliest available fundus image of 1072 individuals were assessed

with a follow-up (FuP) image captured 2 to 4 years later. Biochemical
and blood pressure (BP) assessments during a period of 6 months
either side of the date of each retinal photograph were obtained and
the median value used to reflect the burden of these risk factors.
Median serum creatinine was used to estimate GFR with the CKD-
EPI equation. Retinal vascular measurements were captured using
VAMPIRE 3.0 software to determine calibre-related coefficients, tor-
tuosity and fractal dimension.
Results: The mean time between baseline and follow-up was 3.01 years. At
follow-up, eGFR and diastolic BP were significantly lower but HbA1c was
higher, compared with baseline measures. At follow-up retinal arterioles and
venules were significantly narrowedwith associated diminished fractal dimen-
sion and increased venular tortuosity, compared with baseline (P<0.001).
Following linear regression to adjust for potential confounders, retinal param-
eters were no longer associated with percentage change in eGFR. Using logis-
tic regression, no retinal parameters were found to be associated with DR at
baseline.
Conclusion: While we were able to demonstrate significant temporal
changes in retinal vascular calibre during the study period we were
unable to identify any changes in retinal parameters significantly as-
sociated with declining eGFR in individuals with T2D over a 3-year
time period. This study has used existing clinical data to evaluate
potential early prognostic indicators. Failure to detect significant asso-
ciations may be due to several reasons. (1) Variation in retinal param-
eters may not reflect ongoing changes in eGFR. (2) Our sample has
insufficient power to detect associations of this effect size. (3) The 3-
year time period between sampling is of insufficient duration to detect
significant change in eGFR beyond normal age-related decline. (4) A
specific eGFR threshold may be more relevant to detectable morpho-
logical changes. (5) It is possible that the progressive changes ob-
served in the retina simply track temporal changes in the kidney.
Supported by: Medical Research Council UK (MR/K003364/1) and Diabetes
UK (11/0004400)
Disclosure: G.J. McKay: None.
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The different clinical phenotypes of type 1 diabetes due to the age of
diabetes onset
M. Isakov1, O. Vikulova2,3, M. Shestakova2,3, I. Dedov2;
1Aston Consulting Group, 2Endocrinology Research Center, 3I.M. Sechenov
First Moscow State Medical University, Moscow, Russian Federation.

Background and aims: The aim of the study was to conduct a comparative
analysis of clinical data (HbA1c, BMI, insulin doses, diabetic complications
frequency) in type 1 diabetic patients with different age of onset.
Materials and methods: We included in the study the patients from the
database of Federal diabetes registry of Russian Federation with newly
diagnosed type 1 diabetes (T1D) with marked date of onset from 1st
January to 31st December, 2016, duration less 1 year (n=9130). All
patients stratified into three groups by the age of T1D onset: 0-20 years
(group 1, n=3815), 21-40 years (group 2, n=3661) and >40 (group 3,
n=1654). Statistics performed by SPSS 22.0 (IBM) and tables Microsoft
Excel, 2013. Intergroup differences examined for statistical significance
(p<0.05) using Mann-Whithey U-test.
Results: The groups differed significantly by the average age [10,82±0,09/
31,98±0,09/ 52,66±0,24], age at onset [9,82±,09/ 30,98±0,09/ 51,66±0,24],
gender distribution: men [54,7%/63.7%/58.1%], BMI [17,57±0,07/ 23,36
±0,09/ 25,30±0,17] and HbA1c [9,10±0,05/ 8,63±0,06/ 8,91a±0,10], while
parameters of lipids were similar: total cholesterol [4,63±0,03/ 4,60±0,03/
4,62±0,04], LDL [2,56±,04/ 2,57±,04/ 2,53±,06]. The mean insulin dose
[0.83±0.01/ 0.65±0.01/ 0.61±0.01] and proportion of basal-bolus treatment
[90.2%/ 88.7%/ 75.9%] were highest in group 1, as well as rate of acute
complications: coma [18(0.5%)/ 4(0.1%)/ 3(0.2%)], ketoacidosis without co-
ma [169(4.4%)/ 105(2.9%)/ 34(2.1%)] and severe hypoglycemia [3(0.1%)/
4(0.1%)/0], p<0.05 while the frequency of chronic vascular complications
prevailed in group 3 (table data).
Conclusion: Clinical phenotypes of T1D differs depend on the age of onset:
classic T1Dwith highest insulin dose, worst DM control and high frequency of
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acute complications in the youngest group, intermediate phenotype in the
middle age group and features of type 2 diabetes with high frequency of micro
and macrovascular complications in patients with onset age >40, that might
reflect the late diagnostics in cases of late autoimmune diabetes in adults.

Supported by: Aston Consulting Group for technical support for the registry
Disclosure:M. Isakov: None.
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Type 2 diabetes in general practice in Norway, status and time trends
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E.R. Oord1, K.F. Løvaas3, T.V. Madsen3, A.T. Tran5, A.K. Jenum5, T.J. Berg6,
B. Gjelsvik5, T. Claudi7, S. Sandberg2,3;
1Department of Medicine, Stavanger University Hospital, Stavanger,
2Department of Public Health and Primary Health Care, University of
Bergen, 3Norwegian Quality Improvement of Laboratory Examinations,
Haraldsplass Deaconess Hospital, Bergen, 4Department of Biostatistics,
Stavanger University Hospital, Stavanger, 5Institute of Health and Society,
University of Oslo, 6Institute of Clinical Medicine, University of Oslo, Oslo,
7Nordlandssykehuset, Bodø, Norway.

Background and aims: Improved risk factor control reduces the risk of car-
diovascular disease among type 2 diabetes patients. Systematic screening for
diabetes complications and prompt intervention may prevent or delay the
development of target organ disease. Guidelines recommend that general prac-
titioners (GPs) should perform an annual structured screening program. There
is no up-to-date study assessing GPs implementation of guidelines in Norway.
The objectives of this study are to assess changes in quality of care between
2005 and 2014 and identify areas of diabetes care that need improvement.
Materials and methods: Two cross-sectional surveys in selected areas
in three of four health regions were performed that identified all
patients (n=5463 attending 59 practices in 2005, n=9464 attending
77 different practices in 2014) with type 2 diabetes. Quality of care
was assessed based on key recommendations in National guidelines.
Data was extracted electronically with manual verification. Differences
in clinical performance between 2005 and 2014 were assessed and
tested for statistical significance in regression models adjusting for
age, sex, county and clustering within GP practices.
Results: Recommended treatment targets were achieved in a higher
proportion of patients in 2014 compared with 2005; HbA1c ≤ 7.0%
(53 mmol/mol) in 62.5% vs 54.6% , blood pressure ≤135/80 treated/
≤140/85 untreated in 50.0% vs. 42.8%, and total cholesterol ≤4.5
mmol/l in 49.5% vs. 34.1% (all, p<0.001). Screening for important
microvascular complications was poor in both surveys. Screening for
all three of the complications albuminuria, retinopathy and neuropathy
was only recorded in the case notes of 13.4% in 2014, and 9.6% in
2005. There was no record of screening for any of the complications
in 28.0% of patients in 2014 compared with 22.8% in 2005.
Conclusion: Between 2005 and 2014 there has been statistically significant
improvements in risk factor control for patients with type 2 diabetes in general
practice, accompanied by an intensification in glucose lowering-,

antihypertensive- and lipid lowering therapy. However screening for micro-
vascular complications remains disturbingly low and we suggest that addition-
al incentives to encourage practitioners to adhere to national guidelines are
required.
Supported by: Extrastiftelsen Norwegian Diabetes Association 6 pharmaceu-
tical companies
Disclosure: Å. Bakke: None.
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Event rates and risk factors for diabetic ketoacidosis in adult type 1
diabetes: analysis from the German/Austrian DPV registry based on
48,067 patients
S.M. Schmid1,2, S. Lanzinger3,2, W. Karges4, D. Bergis5, J. Seufert6, W.
Kerner7, J.K. Mader8, S. Zimny9, M. Hummel10, J. Rosenbauer11,2, R.W.
Holl3,2;
1Dpt. of Endocrinology, Diabetes and Metabolism, University of Lübeck,
Lübeck, 2German Center for Diabetes Research (DZD), München-Neuherberg,
3Institute for Epidemiology and Medical Biometry, University of Ulm, Ulm,
4Division of Endocrinology and Diabetology, University of Aachen, Aachen,
5Department of Internal Medicine 1, Goethe University Hospital, Frankfurt,
6Division of Endocrinology and Diabetology, University of Freiburg, Freiburg,
7Diabetes Center Karlsburg, Karlsburg, Germany, 8Endocrinology and
Diabetology, Medical University of Graz, Graz, Austria, 9Endocrinology and
Diabetology, Helios Clinic Schwerin, Schwerin, 10Specialised Diabetes
Practice, Rosenheim, 11German Diabetes Center, Düsseldorf, Germany.

Background and aims: Prevention of diabetic ketoacidosis (DKA) in patients
with established type-1 diabetes (T1DM) is a major goal in the long-term care
for patients. Recent data indicate that in children and adolescents, the rates of
DKA during the course of diabetes are not declining. For adult T1DMpatients,
only few data on DKA event rates, and risk factors for the development of
DKA, are available to date.
Materials and methods: Between 1995 and 2017 the DPV registry
longitudinally collected standardized data on 491654 patients with
diabetes in Austria and Germany. Data are documented in a dedicated
electronic health record at participating institutions (n=455) and
anonymized, aggregated data are exported for central analysis every
6 months. This report is based on 48067 adult T1DM patients (52.3
% males, median age 38.6 [Q1-Q3: 21.2 - 55.1] years, median dura-
tion of diabetes 13.6 [7.0-24.2] years). For the most recent year of
observation in each patient, DKA event rate was analysed based on a
Poisson regression model accounting for overdispersion (SAS 9.4).
Results:On average, 2.54 hospital admissions due to diabetic ketoacidosis per
100 patient years (py) were observed (95% confidence interval: 2.10-3.05).
Event rate was highest in patients aged 18-30 years (3.98/100 py) compared to
1.9/100 py (age 31-45 years), 1.5/100 py (age 46-65 years), and 1.3/100 py
(age > 65 years), respectively (adjusted p < 0.0001). For the entire group, no
significant difference between males (2.44/100 py) and females (2.64/100 py)
was found. Insulin pump therapy was not associatedwith a higher rate of DKA
(2.43/100 py) compared to multiple daily insulin injections (MDI; 2.83/100
py; p=0.11).
Conclusion: These data from a large, multicentre, binational registry
report low rates of hospital admissions due to DKA in patients with
type-1 diabetes during the course of the disease. Interestingly, pump
therapy is not associated with a higher DKA rates. However, event
rates are significantly higher in younger adults, both males and fe-
males and decline with age.
Supported by: Boehringer-Ingelheim Pharma GmbH & Co. KG
Disclosure: S.M. Schmid: None.
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Mortality due to diabetic ketoacidosis: population-based findings from
the Yorkshire register of type 1 diabetes in children and young people
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1University of Leeds, 2The Leeds Teaching Hospitals NHS Trust, Leeds, UK.
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Background and aims: Data from the population-based Yorkshire register of
type 1 diabetes in children and young people (YRDCYP) previously showed a
four-fold excess in mortality compared to the general population. Deaths due
to diabetic ketoacidosis (DKA) by age at death, time since diagnosis and place
of death was assessed.
Materials and methods: The YRDCYP includes children under 15 years
diagnosed with type 1 diabetes within Yorkshire between 1978 to 2013, and
young people aged 15 to 29 diagnosed withinWest Yorkshire between 1991 to
2013. The YRDCYP was linked to death certification data. Underlying cause
of death was verified by a specialist clinician. Death due toDKAwas identified
by ICD10 code E101. Mortality rates per 10,000 person-years for DKAwere
calculated for the overall cohort by age at death and time since diagnosis. Place
at death was also examined.
Results: The cohort total was 5,498 individuals, contributing 100,959 person-
years of follow-up. Previous research found 229 deaths. Median age at death
was 29.7 years (range 6.5 to 52.5). Deaths due to type 1 diabetes accounted for
52% of deaths. Of all type 1 diabetes deaths, 47.1% (n=56) were due to acute
complications, 36.1% (n=43) were due to chronic complications and 16.8%
(n=20) had no recorded complications. Of deaths due to acute complications,
three times more deaths were due to DKA (n=42) compared with severe
hypoglycaemia (n=14). More than two thirds (64.3%) of DKA death occurred
at the deceased’s home. Remaining deaths occurred in hospital or elsewhere.
The largest number of deaths at home occurred in the 15 to 19, 25 to 29 and 30
to 34 year age groups (n=7 for all groups). The largest number of deaths in
hospital occurred in the 15 to 19 year age group (n=5). Overall mortality rate
for DKAwas 4.2 per 10,000 person-years (95%CI 3.5 - 5.6 per 10,000 person-
years). Death at 15 to 19 years of age had the largest number of fatalities
(n=13). This was the only age group where the mortality rate (18.2 per
10,000 person-years (95%CI: 10.6 - 31.3 per 10,000 person-years)) was sig-
nificantly higher than the overall DKA mortality rate. This was also signifi-
cantly higher than all older age groups, apart from 25 to 29 year olds. Analysis
by time since diagnosis showed higher DKA mortality rates for shorter diabe-
tes duration. The highest number of deaths appear in the 5 to 9 years duration
group (n=12), with a mortality rate of 17.5 per 10,000 person-years (95%CI:
9.9 - 30.7 per 10,000 person-years). Of the 13 deaths in the 15 to 19 age group,
8 occurred within 10 years since diagnosis.
Conclusion: The majority of people who die from DKA die at home, suggest-
ing that these individuals did not receive hospitalised treatment which could
have prevented their death. Deaths due to DKA peaked at younger ages,
particularly during adolescence and before 10 years of diabetes duration.
This suggests that surveillance and DKA awareness education should be
targeted within this particular group of individuals to avoid premature DKA
death.

Disclosure: T.C. Evans-Cheung: None.
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AGER gene polymorphisms in various HLA-DR/DQ haplotypes and
their effects on the risk of type 1 diabetes: a transmission analysis
J. Ilonen1, A.-P. Laine1,2, M. Kiviniemi1, M. Knip2;
1Immunogenetics Laboratory, University of Turku, Turku, 2The Children´s
Hospital, University of Helsinki and Helsinki University Hospital, Helsinki,
Finland.

Background and aims: The AGER gene located within the HLA class II
region close to the DQ locus is encoding the receptor for advanced glycation
end-products (RAGE). High quantities of advanced glycation end-products
derived from the Western diet have been implicated to contribute to the in-
creasing incidence of type 1 diabetes (T1D) and the effect to be transmitted
through the RAGE receptor. Polymorphisms of the AGER gene have also
been shown to be associated with the risk of T1D but this finding may also
be explained by the strong linkage disequilibrium with HLA gene alleles
affecting T1D risk. In the current study we compared various HLA-DR/DQ
haplotypes for the presence of AGER gene polymorphisms observed earlier to
be associated with T1D risk and further analyzed the possible effects of such
SNPs on the transmission of these HLA haplotypes to a diabetic child in a
family series.
Materials and methods: We genotyped rs17493811, rs9469089 and
rs2070600 SNPs using Sequenom platform in 1838 trio families from the
Finnish Paediatric Diabetes Register where information on HLA-DR/DQ hap-
lotypes and their transmission was also available. Allele and transmission
frequencies were compared using the Chi-square test.
Results: In all SNPs a clearly dominant allele was found with frequencies
varying between 81.2% and 96.5%. Minor alleles were strongly associated
with particular HLA-DR/DQ haplotypes, rs9469089 minor allele was ac-
tually found in the majority of the (DR1/10)-DQB1*0501 haplotypes and
rs2070600 minor allele was present in most (DR4)-DQA1*03-
DQB1*0301 and (DR9)-DQA1*03-DQB1*0303 haplotypes and was com-
mon also in T1D associated DRB1*0401-DQA1*03-DQA1*0302 haplo-
types. This strongly T1D associated haplotype also carried more often the
minor allele of rs17493811 than other haplotypes (151/1147=13.2% vs.
69/5052=1.4%). Transmission analysis revealed that this haplotype was
significantly less often transmitted to the affected child when the minor
allele of rs9469089 was present (69.7% vs. 87.0%. P=0.00005). A less
significant deviation was also observed in the case of the minor allele of
rs17493811 (79.5% vs. 85.9%, P=0.04) and rs2070600 where the minor
allele was associated with an increased transmission (89.4% vs. 84.1%,
P=0.03). The minor allele of rs9469089 also decreased the transmission of
the HLA-(DR8)-DQB1*04 haplotype (9.1% vs. 52.5%, P=0.004).
Conclusion: The results suggest that polymorphisms of the AGER gene or
other genetic factors in linkage disequilibrium with it affect the T1D risk
conferred by various HLA DR/DQ haplotypes.
Supported by: AF, SJF
Disclosure: J. Ilonen: Grants; The Academy of Finland, Sigrid Juselius
Foundation, Juvenile Diabetes Research Foundation, Helmsey Foundation,
Turku University Hospital.
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Pancreatic islet regulatory variants broadly influence type 1 diabetes risk
K.J. Gaulton, A. Aylward, N. Kadakia, M.-L. Okino, U. Jhala;
University of California San Diego, San Diego, USA.

Background and aims: Genetic studies of T1D have identified 57 risk
loci, and previous studies reported enrichment of T1D loci at immune-
related regulatory sites. However, the mechanisms of how causal var-
iants at most loci influence T1D pathology are unknown. We aimed to
more comprehensively define cellular mechanisms of T1D risk by
integrating genetic data with epigenome, expression QTL, and tran-
scription factor binding data.
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Materials and methods: We used a Bayesian model to determine the
effects of >200 annotations from the Epigenome Roadmap and
ENCODE on variants at 57 loci using T1D GWAS data. We used
the model effects as priors on the evidence for variants at each locus,
and calculated a causal probability (PPA) at each variant. We grouped
T1D loci based on the PPA of variants in each annotation, and deter-
mined the direction of effect of T1D risk alleles in each group on
GWAS data for 26 complex traits. We used accessible chromatin pro-
filed in four islet samples with ATAC-seq, mapped reads with BWA
and identified sites using MACS2. Genomic sequence around alleles
of candidate islet chromatin variants were cloned in both directions
into pGL4 minimal promoter vectors and transfected into MIN6 cells
in triplicate. We tested candidate variants for shared eQTLs using
published data from 118 islet RNA-seq samples using Bayesian co-
localization. We collected >2k transcription factor motifs and predicted
motifs using allelic sequence at each variant with fimo. We used a
Bayesian model to determine the effect of motif variants across 1MB
windows genome-wide using T1D GWAS data.
Results: In a joint model of variants at 57 T1D loci we identified enrichment
of variants in coding exons and UTRs (enrich=3.2,2.4), active regulatory sites
in immune-related cells including primary, helper and regulatory T cells, nat-
ural killer cells, and fetal thymus (enrich=3.1,2.7,4.8,1.5,2.5), and active en-
hancers in pancreatic islets (enrich=1.7). We identified distinct groups of T1D
loci based on annotation patterns at likely causal variants, one of which was
specific to islet enhancers and included 9p24, 2p23 and 16q23 among other
loci. T1D risk alleles at islet enhancer loci had no apparent effects on other
autoimmune disease, and had both risk and protective effects on T2D. A single
candidate variant at each locus mapped within islet accessible chromatin, and
several demonstrated allelic differences (P<.05) in islet regulatory activity in
gene reporter assays in MIN6 cells. Candidate T1D variants also had evidence
(Pshared>.9) for islet eQTLs at 2p23 and 16q23, and both variants were also
predicted in silico to disrupt CREB3L1/2 binding. We tested whether variants
disrupting CREB3L1/2 binding broadly influence T1D risk. We identified 3k
variants genome-wide in islet enhancers that disrupt in silico CREB3L1/2
binding, and collectively these variants had strong enrichment for T1D risk
(enrich=5.1). Among these variants were 7 outside of established loci
(PPA>.01) that may represent novel T1D risk factors.
Conclusion: These results demonstrate a role for both immune and pancreatic
islet regulatory variants in the mechanistic basis of T1D, suggest a complex
relationship of islet variants on T1D and T2D risk, and implicate CREB3L1/2
as a broad regulator of T1D-relevant islet regulatory processes.
Disclosure: K.J. Gaulton: None.
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HLA-B supertype frequencies in Finnish families with type 1 diabetic
offspring and in control families
M.E. Miettinen1, L. Kinnunen1, J. Tuomilehto2;
1National Institute for Health and Welfare, Helsinki, Finland, 2Dasman
Diabetes Institute, Dasman, Kuwait.

Background and aims: Human leukocyte antigen (HLA) gene region asso-
ciates with the risk of several autoimmune diseases including type 1 diabetes.
The difference in HLA-B allele/ supertype frequencies between families with
type 1 diabetic patients and control families has not been extensively studied.
We evaluated HLA-B supertype frequencies in Finnish families with type 1
diabetic patient and in control families.
Materials and methods: HLA-B alleles were genotyped in type 1 diabetic
patients (n=246), mothers of the patients (n=234), non-diabetic control chil-
dren (n=193) and mothers of the control children (n=191). Due to high poly-
morphism of the HLA-B locus, the alleles were divided into supertypes that
share similar peptide binding specificity as follows: Supertype B07 (B*07,
B*35, B*51, B*55, B*56), B08 (B*8), B27 (B*14, B*27, B*38, B*39,
B*48), B44 (B*18, B*37, B*40, B*41, B*44, B*45), B58 (B*57, B*58),
B62 (B*15). B*13, B*47 and B*49 do not belong to any of the HLA-B
supertypes. The supertype frequencies between type 1 diabetic patients and
control children, and between mothers of the patients and control mothers,
were compared.

Results: The frequency of HLA-B7 and HLA-B8 supertypes differed
between type 1 diabetic patients and non-diabetic control children
(p=0.001 and p<0.001, respectively). The frequency of HLA-B8
supertype differed between mothers of the patients and mothers of
the control children (p=0.004).
Conclusion: In this study we found that certain HLA-B supertype frequencies
differ not only between the type 1 diabetic patients and controls, but also
between mothers of the patients and mothers of the non-diabetic control
children.
Supported by: EFSD; Finnish Academy; Novo Nordisk Foundation, Diabetes
ResearchFoundation
Disclsoure: M.E. Miettinen: Grants; EFSD, The Finnish Academy, Novo
Nordisk Foundation, Juho Vainio Foundation, Yrjö Jahnsson Foundation,
Diabetes Research Foundation, EVO Funding of the South Ostrobothnia
Central Hospital, Biomedicun Helsinki Foundation, Jalmari and Rauha
Ahokas Foundation, Orion Research Foundation, Kyllikki and Uolevi
Lehikoinen Foundation, Suoma Loimaranta-Airila Fund, Onni and Hilja
Tuovinen Foundation.
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Polymorphisms in ST3GAL4, ST6GAL1, PHIP, and FUT8 are associated
with variation within the serum N-glycome of Scottish type 1 diabetes
patients
M.L. Bermingham1, M. Colombo2, S. McGurnaghan1, L. Blackbourn1, F.
Vučković3, M. Pučić Baković3, G. Lauc3, F.A. Agakov4, A.S. Agakov4, C.
Hayward1, L. Klaric1, P.M. McKeigue2, H.M. Colhoun1,5, SDRNT1BIO
Investigators;
1The Institute of Genetics and Molecular Medicine, University of Edinburgh,
2Usher Institute of Population Health Sciences and Informatics, University of
Edinburgh, Edinburgh, UK, 3Genos Glycoscience Research Laboratory,
Zagreb, Croatia, 4Pharmatics Ltd, Edinburgh, 5Department of Public Health,
NHS Fife, Edinburgh, UK.

Background and aims: We conducted a genome wide association study
(GWAS) of N-glycans in people with type 1 diabetes (T1DM). N-
glycans are of interest in T1DM, as altered flux through the hexosamine
pathway, hypothesised as a pivotal pathway in diabetic complications,
would be expected to yield increased UDP-N acetylglucosamine, the
substrate for N-linked glycosylation. We previously identified associa-
tions of serum N-glycan profile with HbA1c, albumin:creatinine ratio
(ACR) and estimated glomerular filtration rate (eGFR) slope in T1DM.
Ascertaining genetic effects on these N-glycans will enable assessment
of causality of such associations through a Mendelian randomisation
approach.
Materials and methods: Ultra-performance liquid chromatography-
hydrophilic interaction chromatography profiling was used to measure total
and IgG serum N-glycans in 767 patients from the Scottish Diabetes Research
Network Type 1 Bioresource (SDRNT1BIO). We tested for association be-
tween 8,443,390 directly genotyped and imputed SNPs with N-glycans in
these participants. We further used MultiABEL to conduct multivariate
GWAS testing.
Results: SNPs in four loci were associated (p<5E-8) with N-glycans
that varied with HbA1c, ACR or eGFR slope. Two of these are novel
associations unreported in GWAS of N-glycans in non-T1DM individ-
uals and are in regions containing strong biologically plausible candi-
date genes: ST3GAL4 (β=-0.73[SE=0.11], p=1E-10) which catalyses
the transfer of sialic acids to N-glycans, and PHIP (β=-0.64[SE=0.11],
p=1E-8) a probable regulator of the insulin signalling pathway. The
other significant associations in ST6GAL1 (β=0.21[SE=0.102], p=4E-
24) and FUT8 (β=-0.38[SE=0.05], p=2E-12) were reported previously
in people without T1DM.
Conclusion: The results from this and existing GWAS will now be used to
generate polygenic risk scores for all patients in SDRNT1BIO resource (N =
6,127), that can be tested for prediction of incident diabetic kidney disease.
Supported by: JDRF
Disclosure:M.L. Bermingham: None.
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Gut microbiome dynamics during progressive beta cell destruction in
LEW.1AR1-iddm rats: a model of autoimmune diabetes
T. Schoeppe1, J.-H. Sachs1, B. Kreikemeyer2, D. Herlemann3, M. Tiedge1;
1Institute of Medical Biochemistry and Molecularbiology, University Medical
Center Rostock, 2Institute of Medical Microbiology, Virology, Hygiene,
University Medical Center Rostock, 3Leibniz-Institute for Baltic Sea
Research, Rostock, Germany.

Background and aims: The composition of the gut microbiome plays an im-
portant pathogenic role in autoimmune diseases including type 1 diabetes
mellitus. It is a major challenge to investigate the changes of the gut microbiome
communities within the network of genetic determinants, nutrients and viral
infections as potential trigger for activation of autoaggressive T cells. The
LEW.1AR1-iddm rat model has several advantages to monitor the role of the
gut microbiome: (1) a homozygous genetic background, (2) islet infiltration
around day 40 and (3) diabetes manifestation after complete beta cell loss be-
tween day 60 and 70 after birth. In this study we analyzed changes of the gut
microbiome during development of autoimmune diabetes in the LEW.1AR1-
iddm and diabetes-resistant LEW.1AR1 control rats.
Materials andmethods: Stool samples were collected at the age of 40, 50, 60
days and the timepoint of diabetes manifestation from LEW.1AR1-iddm (n=
68) and LEW.1AR1 (n= 20) rats. Total chromosomal DNAwas isolated from
stool samples using a Qiagen KitTM extraction kit. The 16S rRNA genes were
amplified on the V3-V4 regions and sequenced on using the paired end
Illumina MiSeq platfrom. The resulting sequences were analyzed and quality
controlled using QIIME and SILVA_NGS.
Results: Multidimensional scaling based on Bray-Curtis dissimilarities
showed clear differences of the gut microbiome of LEW.1AR1 and
LEW.1AR1-iddm rats. The differences in the bacterial community in the
early phase of islet infiltration were higher at the age of 40 and 50 days
but absent at day 60 after progressive beta cell loss. LEW.1AR1 rats
revealed an age-dependent decrease of Bacteroidetes/Firmicutes ratio
(2.0/0.6) between day 40 and 50 while the ratio in LEW.1AR1-iddm rats
remained constant at a level of 1.3. Furthermore we observed a low
abundances of Coprococcus and Blautia in LEW.1AR1-iddm rats in the
phase of progressive beta cell destruction. On the other hand LEW.1AR1
rats showed a significantly higher abundance of Akkermansia (p < 0.05)
in the trigger phase (day 40). Akkermansia was correlated with protective
effects in human autoimmune diseases. In the time course from day 40 to
day 60 the abundance of the genus Prevotella decreased in the
LEW.1AR1 rats whereby an increase could be documented for the
LEW.1AR1-iddm. The genus Prevotella comprises several species which
are linked to inflammatory and autoimmune diseases in humans.
Conclusion:Our study has several implications for microbiome studies
in humans: (1) Strong dissimilarities of the microbiome occur during
the triggering phase of autoimmunity but not after onset of diabetes.
(2) A high Bacteroidetes/Firmicutes ratio apparently provides a proin-
flammatory milieu, which favors activation of autoaggressive cells. (3)
Microbiome signatures significantly change during aging. (4) Minor
genomic differences from diabetes susceptibility loci confer significant
changes of the microbiome signature. Thus, the dynamic changes of
the microbiome may be more relevant than identification of a specific
“diabetic microbiome signature”.
Disclosure: T. Schoeppe: None.
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Immunogenetic factors influencing the rate of pancreatic beta cell
destruction: five-year follow up study of residual beta cell function
H. Suda1, J. Ogino1, A. Ishino1, S. Saito1, K. Tashima1, C. Yoneda-
Karasawa1, Y. Sakuma2, Y. Suzuki1, N. Hashimoto1;
1Department of Diabetes, Endocrine andMetabolic Diseases, TokyoWomen's
Medical University Yachiyo Medical Center, Yachiyo, 2Department of
Diabetes and Metabolism, Asahi General Hospital, Asahi, Chiba, Japan.

Background and aims: Type 1 diabetes usually leads to absolute insu-
lin deficiency due to destruction of pancreatic β-cells by cellular-

mediated autoimmunity. The disease is defined by the presence of
autoimmune markers containing autoantibodies to GAD (GADA), ty-
rosine phosphatase IA-2 (IA-2A), and ZnT8 (ZnT8A). Type 1 diabetes
also has strong HLA association, especially with linkage to the DQA
and DQB genes. However, the pathogenesis of the disease is hetero-
geneous and the rate of β-cell destruction is variable, especially in the
adult-onset type. The aim of the study is to evaluate the influence of
factors such as islet-related autoantibodies and HLA-DR/DQ alleles on
long-term insulin secretion.
Materials and methods: The subjects were 69 patients (20 males and 49
females) diagnosed as autoimmune diabetes with elevated GADA. Their age
at diagnosis was 45±15 years. The patients were continuously investigated IA-
2A, ZnT8A andHLADRB1-DQB1 haplotypes. Data for serumC-peptide and
C-peptide index were examined in three periods after diagnosis: 0 to 1 year (0-
1 y), 2-3 y, and 4-5 y.
Results: Onset was rapid in 35 patients, presenting as metabolic disorder such
as ketosis or ketoacidosis as the first manifestation of the disease, and was
relatively slow in 34 patients. The residual C-peptide level at 4-5 y was sig-
nificantly lower in the rapid onset group (0.18±0.30 vs. 1.38±1.04 ng/mL,
p<0.0001). The rate of reduction in insulin secretion compared to that at 0-1
y was significantly accelerated at 4-5 y in patients with rapid onset (81.8±22.7
vs. 29.6±55.7%, p<0.0001). Thirty-three patients were positive for GADA
only and 36 patients were positive for two or three autoantibodies. Insulin
secretion during the study period was markedly decreased in patients with
plural autoantibodies. The rate of reduction of insulin secretion at 4-5 y was
significantly higher in patients with plural autoantibodies compared to those
with GADA only (75.8±34.6 vs. 34.8±54.5%, p<0.0005). Reduction in insulin
secretion at 4-5 y was significantly lower in patients with HLA haplotypes
resistant to the disease compared to patients without these haplotypes (24.3
±54.3 vs. 65.4±44.4%, p<0.005). Residual insulin secretion was reduced by
approximately seven times in patients with plural autoantibodies and non-
resistant or sensitive haplotypes for the disease, compared with patients with
GADA only and resistant haplotypes. This suggests that the combination of
autoantibodies with HLA-DR/DQ alleles may influence pancreatic β-cell
destruction.
Conclusion:Our findings strongly suggest that at least three factors, metabolic
disorder at onset, plural islet-related autoantibodies, and HLA-DR/DQ alleles
resistant for the disease, are important for predicting future residual β-cell
function in patients with type 1 diabetes.
Disclosure: H. Suda: None.
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Progression of albuminuria among patients with type 1 diabetes: a 30-
year follow-up study
T. Stratigou1, N. Vallianou1, S. Koutroumpi1, B. Vlassopoulou1, T.
Apostolou2, G. Ioannidis1, S. Tsagarakis1;
1Department of Endocrinology, Diabetes and Metabolism, 2Department of
Nephrology, Evangelismos Hospital, Athens, Greece.

Background and aims: In type 1 diabetes mellitus (DM1) good glycemic
control and early specific intervention may delay kidney disease. The purpose
of the present study was to determine whether patients with DM1 have shown
improvement, stabilization or deterioration of their urine albumin excretion
(UAE) levels during a close follow-up.
Materials andmethods:A cohort of 256 patients with DM1, 18 to 79 years of
age, a median duration of diabetes of 20 years and a mean follow-up duration
of 13 years were included in the study. All patients used intensive insulin
management and at baseline they were educated for titration of basal insulin
& for counting carbohydrates and correction boluses of rapid insulin. Patients
were treated with RAAS inhibition and statins when indicated. Age, sex,
duration of diabetes, duration of follow-up, smoking habits, BMI, data regard-
ing diabetic retinopathy, ischemic heart disease, UAE levels and values of
various biochemical parameters were recorded too. Participants were divided
into three groups according to the UAE levels normoalbuminuric,
microalbuminuric and macroalbuminuric, if UAE levels were <30mg/24h,
30-300mg/24h and > 300mg/24h, respectively. The non-parametrical
Kruskal-Wallis criterion was used for all analyses.
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Results: Mean glycosylated hemoglobin was statistically significantly de-
creased during the follow-up period, from 8.2% to 7.8% (p=0.004).
Normoalbuminuria was present in 66 patients and remained so in 56 patients
until the end of the follow-up, while 9 patients progressed tomicroalbuminuria
and one patient to macroalbuminuria by the end of the study.
Microalbuminuria was present in 15 patients: regression was observed in 8
patients, and progression in one patient. Regression of macroalbuminuria to
microalbuminuria was noted in one patient and to normoalbuminuria was
noted in one participant, too. Treatment with ACE or AT2 inhibitors as well
as treatment with statins resulted in statistically significant improvement when
compared with deterioration of the UAE levels (p=0.009 and p=0.023 respec-
tively). Mean decrease in annual eGFRwas less than expected, ie. 0,66ml/min/
1.73m2, using the CKD-EPI equation. Thirty-seven participants had diabetic
retinopathy at the beginning of the study and 51 patients had diabetic retinop-
athy at the end of the study. One hundred and twelve patients had no retinop-
athy at the beginning of the study among whom 82 had no retinopathy at the
end of the study, too.
Conclusion: Improvement of glycemic control with close monitoring of DM1
patients together with the appropriate use ACE or AT2 inhibitors and statins,
where indicated, seems to exert nephron-protective potential and to delay or
even reverse the presence of micro/macroalbuminuria.
Disclosure: T. Stratigou: None.

343
Chronic fatigue is more prevalent in patients with type 1 diabetes than in
the background population: a cross-sectional study
Ø. Jensen1, T. Bernklev2, C. Gibbs3, R.B. Moe4, D. Hofsø2, L.-P. Jelsness-
Jørgensen1;
1Østfold University College, Fredrikstad, 2Vestfold Trust Hospital, Tønsberg,
3Telemark Trust Hospital, Skien, 4Østfold Trust Hospital, Moss, Norway.

Background and aims: Fatigue is a common symptom in chronic diseases,
but in a recent systematic review, few studies were identified focusing primar-
ily on fatigue in patients with type 1 diabetes mellitus (T1DM). Even though
one study reported significantly more chronic fatigue (CF) in T1DM patients
compared to matched controls (40% versus 7%; 95% CI, 34- 47%), data
comparing T1DM to background population (BP) data is lacking. Moreover,
there is limited knowledge about factors associated with fatigue and T1DM.
The primary aim of the present study was to determine the prevalence of CF in
T1DM compared to BP. Secondary aims were to identify socio-demographic
and clinical factors associated with CF.
Materials and methods: In the period of April 2015 to December 2016,
patients with established T1DM who attended diabetes outpatient clinics for
routine follow-up at three Norwegian hospitals were invited to participate in
the study. Patients were included after providing written informed consent.
Socio-demographic data were collected during clinical examination, while
clinical data were collected through clinical examination, medical records
and laboratory tests. Fatigue was measured using the Fatigue Questionnaire
(FQ), while symptoms of anxiety and depression were measured using the
Hospitality Anxiety and Depression scale (HADS). In addition, sleep prob-
lems were measured using the Basic Nordic Sleep Questionnaire (BNSQ) item
on sleep quality in the last three months. BP comparison was based on FQ data
from 2287 Norwegian citizens. The FQ consists of 11 questions, each asking if
there is less of a problem than usual (0), no more than usual (1), more than
usual (2) or much more than usual (3), total score range is 0-33. Higher FQ
scores indicate greater levels of fatigue. The same questions can be dichoto-
mized (0 or 1), a score of 4 or above combined with a symptom duration of 6
months or more defines that the patient has CF. The HADS is divided into two
scales: (A) anxiety and (D) depression. Each scale has seven items that are
scored on a four-point Likert scale (0-3); the higher the score, the greater the
level of anxiety and depression. Sum scores of 8 or above for each dimension
indicates borderline anxiety or depression. The BNSQ item on sleep quality
was dichotomized into, “no sleep problems” and “sleep problems”. Potential
associations between clinical and socio-demographic variables and CF, was
calculated using multivariate logistic regression analysis.
Results: In total, 288 patients were included, (F:M = 152/136), mean
age F:M= 44,6/45,0 years (NS). Mean duration of T1DM was F: M =

23.4/22.4 years (NS). CF was reported in 26.4% (76/288) of the
T1DM patients compared to 11% (260/2287) in the BP (p < 0.001),
with no significant gender differences. Multivariate logistic regression
analysis revealed that HADS-D ≥ 8 (OR 4.78, p<0.001), HADS-A ≥8
(OR 2.76, p=0.003), time since diagnosis (OR 1.04, p=0.003) and
sleep problems (OR 4.47, p<0.001) to be factors significantly associ-
ated with CF in T1DM.
Conclusion: Chronic fatigue was significantly more prevalent in T1DM pa-
tients compared to the Norwegian background population. Symptoms indicat-
ing borderline anxiety or depression, time since diagnosis and sleep problems
were factors significantly associated with CF.
Disclosure: Ø. Jensen: None.

344
High prevalence of IA-2ic- and ZnT8-R-antibody positivity in people with
adult-onset diabetes from Singapore
B. Boehm1, W. Koh1, Y. Ong1, S. Lim2, E. Tai3, R. Dalan4, E. Chew4, Adult-
Onset Autoimmune Diabetes Mellitus Consortium (ADAMS);
1Lee Kong Chian School of Medicine, 2Clinical Research Unit, Diabetes
Centre, 3Saw Swee Hock School of Public Health, 4Endocrine and Diabetes
(Clinic 4B, Department of Endocrinology), Singapore, Singapore.

Background and aims: Autoantibodies against islet-cell antigen 2 (IA-
2icA), Zinc transporter 8 (ZnT8-R) as well as GAD2 can occur in
adult-onset subjects considered on clinical grounds as Type 2 diabetes
patients. The aim of this study was to determine the prevalence and
pattern of islet-cell antibodies in subjects with adult-onset diabetes
from Singaporean and Europe.
Materials and methods: Subjects with adult-onset diabetes mellitus were
recruited during the first year of disease onset; 1,020 Europeans (age at disease
onset: 42.0 ± 1.2 years, age range 20 to 60 years; males 61.1%) and 1,652
Singaporeans (age at disease onset: 45.0 ± 1.4 years, range 20-60 years; males
63.4%). Inclusion criteria: Diabetes diagnosis according to WHO criteria.
Exclusion criteria: Prior insulin therapy, ketosis at diagnosis, pregnancy, pres-
ence of any other severe disease. The responsible ethics committees approved
the study. GAD-, IA-2- and ZnT8R-antibodies were measured according to
IASP protocols. The phenotypewas assessed by age of disease onset, BMI and
subsequent insulin therapy.
Results: Prevalence of GADA-positivity was 13.9% (95%-CI: 12.1-16.0;
p<0.001) in the European cohort as compared to 7.7% (95%-CI: 5.2-11.2;
p<0.001) in Asians. Among Asians, GADA-positivity was highest in
Indians with 11.4% (95%-CI: 7.7 -16.6) and lowest in both Malay and
Chinese (Malay: 6.03% [95%-CI: 3.6-9.9]; Chinese: 5.75% [95%-CI: 4.3-
7.7]; p<0.001). In Europeans IA-2icA-positivity was 7.8% (95%-CI: 6.4-
9.4) as compared to 16.5% (95%-CI: 12.8-17.0; p<0.001) in Asians.
Among Asians, IA-2icA-positivity was highest in Malays (16.8% [95%-
CI: 12.6-22.2]) and Chinese people (15.7% [95%-CI: 13.2-18.6]). ZnT8-
RA-positivity in Europeans was 4.09% (95%-CI: 3.0-5.4) compared to a
significantly higher rate 19.8% (95%-CI: 17.9-21.8; p<0.001) in Asians.
Among Singaporeans, ZnT8-RA-positivity was lowest in Indians with
6.7% (95%-CI: 4.2-10.5) and highest in Malays (38.9% [95%-CI: 34.1-
44.0]) and intermediate in Chinese with 15.6% (95%-CI: 13.6-18.0). The
mean GAD-, IA-2ic-, and ZnT8-R-ab-titres for Europeans were 35.1 DK,
2.9 DK and 0.9 DK units/ml, respectively. Singaporeans revealed mean
GAD-, IA-2ic- and ZnT8-R-titres of 12.2 DK, 3.7 DK, and 1.2 DK units/
ml. The rates of double autoantibody-positivity were also different be-
tween the Asian and the European cohorts; Asians: GADA and IA2A:
1.3%; GADA and ZnT8A: 0.3%; IA2A and ZnT8A: 0.5%; Europeans:
GADA and IA2A: 5.7%; GADA and ZnT8A: 2.3%; IA2A and ZnT8A
0.4%. Islet-cell antibody-positive Europeans revealed a lower BMI (Mean
BMI 23.9 kg/m2 [95%-C.I. 19.9-27.9; p<0.001)] as compared to antibody-
negatives (27.2 [25.2-29.2]), whereas this association is absent in Asians
(ab-positives mean BMI 27.9 kg/m2 (27.5-28.3) vs. antibody-negatives
(27.5 [26.7-28.3]).
Conclusion:A significant involvement of islet-cell autoimmunity was seen in
Asian and European adult-onset diabetes patients. IA-2iCA- and ZnT8A-
positivity was highest in the three ethnic groups in Singapore, whereas
GADA-positivity was the key feature of the European cohort. Our data suggest
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significant ethnic-specific differences both related to antibody profiles as well
as clinical features.
Supported by: NTU-NHG (Singapore)
Disclosure: B. Boehm: None.
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Fetuin-A and fetuin-A/palmitic acid indices in newly diagnosed diabetes
K. Siewko1, A. Fiedorowicz2, A. Zielinska1, R. Maciulewski1, B. Telejko1, A.
Poplawska-Kita1, D. Lipinska1, A. Milewska3, H. Car4, M. Gorska5, M.
Szelachowska6;
1Department of Endocrinology, Diabetology and Internal Medicine, Medical
University, 2Department of Experimental Pharmacology, Medical University
of Bialystok, 3Department of Statistics and Medical Informatics, Medical
University of Bialystok, 4Department of Experimental Pharmacology,
Medical University, 5Deparment of Endocronology, Diabetology and
Internal Medicine, Medical University, 6Department of Endocrinology,
Diabetology and Internal Medicine, Medical University, Bialystok,
Bialystok, Poland.

Background and aims: Free fatty acids play a role in the pathogenesis of
diabetes, but the mechanism of an inflammatory response in beta-cells is still
unclear. Fetuin-A is a proinflammatory cytokine which plays a role in the
pathogenesis of insulin resistance. There have been some reports suggesting
that fetuin-A/free palmitic acid (PA) index may be used as a new biomarker of
insulin resistance in diabetic patients. The aim of the study was to compare
fetuin-A/free PA, fetuin-A/ceramide contained PA and fetuin-A/
sphingomyelin contained PA indices in patients with newly diagnosed diabetes
and healthy controls.
Materials and methods: 60 subjects with newly diagnosed diabetes were
recruited, including 40 subjects with autoimmune diabetes (AD): 20 with type
1 diabetes (T1D), 20 with LADA, and 20 patients with type 2 diabetes (T2D).
The control group consisted of 20 volunteers (CG). Fetuin-A concentration
was measured by ELISA method. Ceramide and sphingomyelin contained
palmitic acid concentrations and also free PA concentration were analyzed
by gas-liquid chromatography. Insulin resistance was calculated using eGDR
(estimated glucose disposal rate).
Results: Serum fetuin-A concentration and all three indices of fetuin-A/
PA were significantly higher in LADA, T1D and T2D groups in com-
parison to the control group (p<0.001). eGDR was significantly lower in
LADA, T1D and T2D as compared to CG (p<0.001). Negative correla-
tions were found between eGDR and fetuin-A/free PA (r=-0.228,
p=0.04), fetuin-A/ceramide contained PA (r=-0.330, p=0.003) and
fetuin-A/sphingomyelin contained PA (r=-0.332, p=0.004) in AD. In
the patients with LADA, eGDR negatively correlated with fetuin-A/
fPA and fetuin-A/sphingomyelin contained PA indices (r=-0.575,
p=0.004 and r=-0.446, p=0.04). In T2D group a negative correlation
between eGDR and fetuin-A/ceramide contained PA (r=-0.594, p=0.03)
was found.
Conclusion: Significantly higher fetuin-A concentrations in newly diagnosed
AD and T2Dmay confirm the role of this cytokine in the pathogenesis of both
types of diabetes. Moreover, our preliminary results suggest that not only
fetuin-A/fPA but also fetuin-A/ceramide contained PA and fetuin-A/
sphingomyelin contained PA indices probably might be used as a biomarkers
of insulin resistance in diabetes, in particular in AD. The study on greater
number of patients is ongoing.
Disclosure: K. Siewko: None.

346
Association between plasma phospholipid saturated fatty acids and
metabolic markers in eight European countries: a cross-sectional analysis
in the EPIC-InterAct study
J. Zheng, InterAct consortium;
University of Cambridge, Cambridge, UK.

Background and aims: Accumulating evidence suggests that individual cir-
culating saturated fatty acids (SFAs) are heterogeneous in their associations
with cardio-metabolic diseases, but evidence about associations of SFAs with
metabolic markers of different pathogenic pathways is limited. We aimed to
examine associations of plasma phospholipid SFAs with metabolic markers of
lipid, hepatic, glycaemic and inflammation pathways.
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Materials and methods:We measured nine individual plasma phospholip-
id SFAs and derived three SFA groups (odd-chain: C15:0+C17:0, even-
chain: C14:0+C16:0+C18:0 and very-long-chain: C20:0+C22:0+C23:0+
C24:0) in individuals from the European Prospective Investigation into
Cancer and Nutrition (EPIC)-InterAct case-cohort study across 8
European countries. Using linear regression in 15919 members of the
subcohort, adjusted for potential confounders and corrected for multiple
testing, we examined cross-sectional associations of SFAs with 13 meta-
bolic markers. Multiplicative interactions of the 3 SFA groups with
prespecified factors, including body mass index and alcohol consumption,
were tested.
Results:Higher odd-chain SFA group levels were associated with lower levels
of major lipids (total cholesterol [TC], triglycerides, apolipoprotein A-1
[ApoA1], apolipoprotein B [ApoB]) and hepatic markers (alanine transami-
nase [ALT], aspartate transaminase [AST], gamma-glutamyl transferase
[GGT]). Higher even-chain SFA group levels were associated with higher
levels of low-density-lipoprotein-cholesterol (LDL-C), ratios of TC to high-
density-lipoprotein cholesterol (HDL-C), triglycerides, ApoB, ApoB/A1 ratio,
ALT, AST, GGTand CRP, and lower levels of HDL-C and ApoA1. The very-
long-chain SFA group levels showed inverse associations with triglycerides,
ApoA1 and GGT, and positive associations with TC, LDL-C, TC/HDL-C,
ApoB and ApoB/A1. Associations were generally stronger at higher levels
of BMI or alcohol consumption.
Conclusion: Sub-types of SFAs are associated with metabolic markers of lipid
metabolism, liver function and chronic inflammation differentially, suggesting
that odd-chain SFAs are associated with lower metabolic risk, even-chain
SFAs with adverse metabolic risk, and with mixed findings for very-long-
chain SFAs. Clinical and biochemical implications of these findings may vary
by dietary exposure and adiposity.
Supported by: EU FP6 programme; MRC; Marie Skłodowska-Curie
Fellowships
Disclosure: J. Zheng: None.

347
Insulin secretion is inversely associated with high-molecular-weight
adiponectin levels in a Japanese population-based study
A. Nakamura1, H. Miyoshi1, S. Ukawa2, K. Nakamura2, T. Nakagawa3, Y.
Terauchi4, A. Tamakoshi2, T. Atsumi1;
1Division of Rheumatology, Endocrinology and Nephrology, Hokkaido
University Graduate School of Medicine, 2Hokkaido University
Graduate School of Medicine, 3The Hokkaido Centre for Family
Medicine, Sapporo, 4Graduate School of Medicine, Yokohama City
University, Yokohama, Japan.

Background and aims: Loss of beta-cell function is progressive over time,
and decreased insulin secretion is far advanced by the time diabetes is diag-
nosed clinically. Recently, it has been reported that increases in adiponectin
concentration were related to worsening of insulin secretion in people with
newly diagnosed diabetes. In the current study, we investigated the association
between insulin secretion and high-molecular-weight (HMW) adiponectin
levels in a Japanese population-based study.
Materials andmethods:We analyzed data from the Dynamics of Lifestyle
and Neighborhood Community on Health Study (DOSANCO Health
Study), which was a Japanese population-based cohort study. From these
data, subjects whose fasting blood was collected were included in this
analysis. Insulin secretion was estimated by homeostasis model assessment
of beta-cell function (HOMA-%B). Simple linear regression analysis was
performed to examine the association between HOMA-%B (loge-trans-
formed) and serum HMW adiponectin levels (loge-transformed). Multiple
linear regression analysis was used to calculate age-, sex-, and body mass
index (BMI)-adjusted coefficients.
Results: A total of 546 subjects (245 males and 301 females) were included.
The mean age and BMI were 58.8 ± 12.5 years and 23.9 ± 3.7 kg/m2, respec-
tively. SerumHMWadiponectin levels were 4.4 ± 3.1μg/ml. HOMA-%Bwas
significantly associated with age, BMI, andHMWadiponectin levels in simple
linear regression analysis. Additionally, a multiple linear regression analysis
revealed that HOMA-%B was inversely associated with HMW adiponectin
levels adjusted for age, sex, and BMI (standard partial regression

coefficient=−0.17, P<0.01). When the subjects were classified into non-
elderly (below 65 years of age) and elderly groups (above 65 years of age),
HOMA-%B was inversely associated with HMWadiponectin levels adjusted
for age, sex, and BMI in both groups (non-elderly group: standard partial
regression coefficient=−0.11, P<0.05; elderly group: standard partial regres-
sion coefficient=−0.26, P<0.01). Furthermore, in subjects without diabetes,
HOMA-%B was inversely associated with HMWadiponectin levels adjusted
for age, sex, and BMI (standard partial regression coefficient=−0.26, P<0.01).
When insulin secretion was estimated by fasting insulin or C-peptide levels,
similar results were observed.
Conclusion: Our results demonstrated that insulin secretion was inversely
associated with HMW adiponectin levels in a Japanese population-based
study. This association was applicable to elderly subjects as well as subjects
without diabetes. Further prospective observational studies are needed to elu-
cidate the causal association.
Disclosure: A. Nakamura: None.

348
Elevated alpha-hydroxybutyrate and branched-chain amino acids during
an OGTT characterise insulin resistance and predict deteriorations of
glycaemic control in youth
D. Tricò1,2, H. Prinsen1, C. Giannini1, R. de Graff1, C. Juchem1, F. Li1, A.
Natali2, S. Caprio1, N. Santoro1, R.I. Herzog1;
1Yale University School of Medicine, New Haven, USA, 2University of Pisa,
Pisa, Italy.

Background and aims: Traditional risk factors for type 2 diabetes mellitus
(T2DM) are weak predictors of changes in glucose tolerance and insulin sen-
sitivity in youth. The oral glucose tolerance test (OGTT) provides a dynamic
view of biochemical changes produced by glucose-induced hyperinsulinemia;
therefore, it offers higher sensitivity than fasting metabolite analysis in identi-
fying subtle early alterations of insulin-induced fuel processing that mark
incipient insulin resistance. By measuring the time-course during an OGTT
of six metabolites that reflect different axes of insulin action (i.e. proteolysis,
ketogenesis, and glycolysis), we aimed at identifying early metabolic features
of insulin resistance in youth and whether they can predict longitudinal dete-
rioration of glucose homeostasis.
Materials and methods: Seventy-eight non-diabetic children and adoles-
cents aged 8-18 years were recruited. Plasma concentrations of α-
hydroxybutyrate (αHB), branched-chain amino acids (BCAAs; valine, leu-
cine, and isoleucine), β-hydroxybutyrate, and lactate were measured at
fasting and every 30 min during an OGTT by proton magnetic resonance
spectroscopy. Associations between newly-identified baseline metabolic
alterations and longitudinal changes in glucose tolerance and β-cell func-
tion relative to insulin sensitivity were tested after 2.3±0.6 years follow-
up.
Results: Elevated fasting αHB levels were observed in adolescents with re-
duced insulin sensitivity, as indicated by a lower OGTT-derived whole-body
insulin sensitivity index (WBISI), after adjusting for age, gender, ethnicity,
Tanner stage and BMI z-score (p=0.01). In the same group, plasma αHB
and BCAA levels were increased throughout the course of the OGTT
(p<0.03). Notably, a gradual decline inαHB levels during the OGTT identified
adolescents with borderline insulin resistance (p=0.02), in whom plasmaαHB
shifted from elevated baseline concentrations characteristic of subjects with
marked insulin resistance to low post-load concentrations typical of insulin
sensitive adolescents. Increased baseline αHB concentrations during the
OGTT were associated with longitudinal worsening of glucose tolerance, as
indicated by higher 2h glucose (beta 79.8, SE 25.0, p=0.01), and of the dispo-
sition index (beta -7.89, SE 3.34, p=0.04) after adjustment for confounding
factors.
Conclusion: Fasting concentrations of αHB and the time-courses ofαHB and
BCAAs in response to a glucose challenge characterise insulin resistance in
youth. Furthermore, alterations of αHB metabolism predict incipient deterio-
ration of β-cell function relative to insulin sensitivity and longitudinal wors-
ening of glycemic tolerance. These findings provide new insights into the
pathogenesis of insulin resistance and novel strategies for early risk stratifica-
tion of adolescents with a high likelihood of developing impaired glucose
metabolism.
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Clinical Trial Registration Number: NCT00536250
Supported by: NIH, AHA, YCCI, Yale DRC
Disclosure: D. Tricò: None.

349
Serum uromodulin is significantly associated with both type 2 diabetes
and prediabetes
S. Waeger1, A. Leiherer1, A. Muendlein1, C.H. Saely2, E.-M. Brandtner1, A.
Schuler2, A. Mader3, P. Schwerzler3, P. Fraunberger4, H. Drexel5;
1Vorarlberg Institute for Vascular Investigation and Treatment (VIVIT),
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Medical Central Laboratory, Feldkirch, Austria, 5Drexel University College
of Medicine, Philadelphia, USA.

Background and aims: Serum uromodulin has recently been described
to be associated with chronic kidney disease and type 2 diabetes.
Whether it is also associated with prediabetes is unknown and is
addressed in this study.
Materials and methods: We measured serum uromodulin in 494 sub-
jects who prospectively were investigated over a follow-up period of 4
years.
Results: At baseline, uromodulin was significantly and inversely cor-
related with fasting plasma glucose (r=-0.165; p<0.001), plasma glu-
cose two hours after an oral 75g glucose challenge (r=-0.164;
p=0.001), and HbA1c (r=-0.106; p=0.018). It was positively correlated
with insulin sensitivity (r=0.199; p<0.001) as well as with beta cell
function (r=0.102; p=0.025). In subjects with prediabetes (n= 267;
FPG 100-125 mg/dl; 2h post challenge glucose 140-199 mg/dl, or
HbA1c 5.7-6.4%) uromodulin (168±81 ng/ml) was significantly lower
than in subjects with normal glucose metabolism (n=81; 184±72ng/ml,
p=0.012) but significantly higher compared to patients with diabetes
(n=146; 148±70 ng/ml, p=0.014). Taking into account parameters of
glucose metabolism after 4 years of follow-up, serum uromodulin
significantly decreased from subjects with normal glucose metabolism
both at baseline and after 4 years, over patients with normal glucose
metabolism at baseline who developed abnormal glucose metabolism
during follow-up to those who already had abnormal glucose metab-
olism at baseline (188±74, 173±66, and 161±78 ng/ml, respectively;
ptrend=0.001).
Conclusion: We conclude that serum uromodulin is significantly associated
with abnormal glucose metabolism including prediabetes.
Disclosure: S. Waeger: None.

350
Localisation of Advanced Glycation End products (AGEs) and fluores-
cence in skin
I.M. Atzeni1, P. van der Zee2, H.H. Pas3, G.F.H. Diercks4, A.J. Smit1;
1Department of Internal Medicine, University Medical Center Groningen,
2Diagnoptics Technologies, 3Department of Dermatology, University
Medical Center Groningen, 4Department of Pathology, University Medical
Center Groningen, Groningen, Netherlands.

Background and aims: Skin autofluorescence (SAF) is a non-invasive
method to assess dermal accumulation of AGEs, which is considered
to reflect systemic AGE burden. SAF is used for assessment of car-
diovascular risk and detection of diabetes mellitus (DM). Although
SAF has been validated against AGEs measured in dermis homoge-
nates of skin biopsies in Caucasian skin, it has not been validated in
subjects with high skin pigmentation. SAF measurement is hampered
by absorption of excitation and emission fluorescent light by melanin.
This limits its performance in subjects with dark skin types.
Furthermore, little is known about the location of AGEs in different
layers of the skin and their relative contribution to non-invasively
assessed SAF. This is of relevance for interpretation of SAF in dark

skin types, as well as for its reflection of the systemic AGE burden.
Therefore, aim of our present study is to assess the histological dis-
tribution, and fluorescence signals of AGEs in the dermis and epider-
mis in dark skinned subjects with and without DM in relation to non-
invasively assessed SAF.
Materials and methods: In 6 healthy young subjects (median age 22 (20-41)
years, 4 male) and 6 older DM (type 1 and 2) patients (median age 65 (45-71)
years, 5 male) with skin pigmentation Fitzpatrick scale IV (Mediterranean) to
VI (African), volar forearm measurements and subsequently two skin biopsies
from the same site were obtained. SAF, using the AGEReader (excitation 370,
emission 420-600 nm), and pigmentation measurements, using the
Mexameter, were performed. Confocal fluorescence microscopy was used to
measure intrinsic fluorescence (Excitation = 375, 405 and 440 nm, emission
spectra between 414 and 690 nm) and light microscopy to measure depth
distribution of specific AGEs (Alkaline phosphatase chromogenic reporter
for carboxymethyl lysine (CML), pentosidine and the hydroimidazolone
MG-H1) from these skin biopsies. Immunohistochemical (IHC) staining was
performed with anti-AGE-antibodies (anti-CML, anti-pentosidine and anti-
MG-H1).
Results: CML, pentosidine and MG-H1 were preferentially visible around
blood vessels, colocalized with collagen, elastin, and near fibroblasts in the
dermis, and were also present in the stratum corneum and suprabasal layer.
Intrinsic fluorescencewasmost prominent in the dermis, but also present in the
stratum corneum and suprabasal layer. Immunohistochemically CML and
MG-H1 were more visible in the dermis of patients, as was fluorescence
intensity with confocal microscopy. A clear change in pentosidine levels with
age could not be observed. In healthy subjects MG-H1 levels in the epidermis
appeared more prominent than in patients. SAF levels increased with age, and
were concordant with the IHC and fluorescence data.
Conclusion: Although skin AGEs accumulation and intrinsic fluorescence
occur in different skin layers, in older diabetic patients they are most prominent
in the dermis. This pattern was more pronounced for CML and MG-H1,
underscoring the accumulation of AGEs with age and diabetes. Concordance
often existed with non-invasively measured SAF, although more research is
needed to allow reliable SAF measurements in very dark skinned subjects.
Clinical Trial Registration Number: 57906.042.16
Supported by: Grant from the government
Disclosure: I.M. Atzeni: Non-financial support; Equipment from a company.
Other; Grant from the government.

351
Skin autofluorescence improves the Finnish diabetes risk score in the
detection of diabetes in a large population cohort
B.T. Fokkens1, R.P. van Waateringe2, D.J. Mulder1, B.H.R. Wolffenbuttel2,
A.J. Smit1;
1Internal Medicine, University Medical Center Groningen, 2Endocrinology,
University Medical Center Groningen, Groningen, Netherlands.

Background and aims: In type 2 diabetes mellitus, a long, clinically
latent period often exists in which diabetes is not yet detected, but in
which silent development of micro- and macrovascular complications
frequently occurs. These complications may be prevented or delayed
by early detection and treatment of diabetes in high risk individuals.
Several diabetes detection approaches exist of which the Finnish dia-
betes risk score (FINDRISC) is one of the most accepted. The aim of
the present study was to investigate whether skin autofluorescence
(SAF) further improves the FINDRISC in detecting undiagnosed dia-
betes in a large population based cohort.
Materials and methods: Subjects included were participants of Lifelines, a
large population cohort study in the northern region of the Netherlands. SAF,
as a reflection of advanced glycation endproduct accumulation in the skin, was
assessed in an unselected subset of the participants using the AGE reader. After
exclusion of participants with previously diagnosed diabetes (n=1635), preg-
nant women (n=58), and participants using corticosteroids (n=345), 79,248
subjects remained for analysis. Diabetes was defined by fasting blood glucose
≥7.0 mmol/l, non-fasting blood glucose ≥11.1 mmol/l, or HbA1c ≥6.5%.
Discrimination of the risk models was estimated using the area under the
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receiver operating characteristic curve (AUROC), calibration was assessed by
Hosmer-Lemeshow (HL) chi2 test, and clinical relevance was addressed by
reclassification analysis.
Results: Diabetes was detected in 1042 participants (aged 55 ± 12 years, 54%
male). Participants without diabetes were 44 ± 12 years old and comprised
42%men. SAF improved the AUROC of the FINDRISC from 0.802 to 0.811
(p<0.001). The FINDRISC + SAF model showed good calibration (HL chi2 =
11.7, p=0.113). Risk reclassification showed that 8 -15% of all participants
were reclassified into more accurate risk categories due to the addition of SAF
to the FINDRISC (NRI = 0.080, 95% CI 0.052 - 0.110). The FINDRISC +
SAF model had a score range between 0 and 21. At a score of 8, the sum of
sensitivity and specificity was maximised (sensitivity 76%, specificity 72%).
When SAF was added to a simplified model (using age and BMI categories
only), the discriminative performance of this model was similar to the full
model + SAF (AUROC=0.806, p=0.062).
Conclusion: In the Lifelines cohort study, discrimination, calibration, and
reclassification criteria showed significant and clinically relevant additional
value of SAF in diabetes detection screening. The new model was especially
useful in reclassifying participants in intermediate risk categories in which
further blood glucose or HbA1c testing should confirm the presence of diabe-
tes. Furthermore, a simplified model (using age, BMI, and SAF only) was
found that did not affect the discriminative value of the full model.

Disclosure: B.T. Fokkens: Stock/Shareholding; Andries J. Smit is founder
and shareholder of Diagnoptics Technologies, which developed the AGE
reader™.

352
The association between serum testosterone and insulin resistance: Is it
really bidirectional?
K. Ottarsdottir, M.I. Hellgren, U. Lindblad, B. Daka;
Department of Primary Health Care, University of Gothenburg, Gothenburg,
Sweden.

Background and aims: Low concentrations of testosterone have been asso-
ciated with increased risk for type 2 diabetes and the risk is presumed to act
through the increase in insulin resistance. It has been suggested that the asso-
ciation between insulin resistance and testosterone concentrations is bidirec-
tional. The aim was to investigate whether testosterone concentrations predict
insulin resistance and whether the levels of insulin resistance predict the con-
centrations of testosterone in a prospective study.
Materials and methods: Longitudinal observational study. Between 2002-
2005 a sample of 2816 subjects (M=1400) were randomly selected for a cohort
study with the goal to detect risk factors for cardiovascular disease at an early
stage. The cohort was followed up 2012-2014. The mean follow-up time was
9.9±1.1 years and the protocol was completed in a subset of 1327 (M=657)
subjects. Measurements of all hormones and plasma glucose were performed
at fasting at both visits. Insulin resistance was defined using homeostatic mod-
el assessment of insulin resistance (HOMA-Ir). Immunoassay techniques were
used for measurements of sex hormones. Analyses were stratified for sex.
Linear regressions were computed to investigate the association between sex
hormones and insulin resistance. General linear models were also performed to
compare the variance of testosterone concentrations in different quartiles of

logHOMA-Ir and the variance of logHOMA-Ir in different quartiles of
testosterone.
Results: In men, concentrations of testosterone were strongly associated with
insulin resistance both at baseline (β=-0.112 p=0.003), and at follow-up (β=
-0.208 p<0.001), in multivariable analysis including age and waist hip ratio. In
the longitudinal analysis in men, low concentrations of testosterone at baseline
were associatedwith high levels of HOMA-Ir at the follow-up in a multivariate
model including age, waist hip ratio, follow-up time and HOMA-Ir at baseline
as covariates (β=-0.105 p=0.002). Men within the lowest quartile of testoster-
one at baseline had significantly higher logHOMA-Ir at follow-up than other
quartiles (Q1 vs Q2 p=0.006, Q1 vs Q3 p=0.001, Q1 vs Q4 p=0.004). No
differences were observed between quartiles 2, 3 and 4 in this matter. In
women, there were no significant associations between testosterone levels
and insulin resistance at baseline (β=0.055 p=0.141) or at follow-up
(β=0.021 p=0.554). In the longitudinal analyses investigating the impact of
insulin resistance on testosterone concentrations in men and women at follow
up no significant associations were found in a multivariable analysis including
baseline concentrations of testosterone (Men β=-0.012 p=0.738, Women
β=0.051 p=0.231). The variance of testosterone levels at follow up was also
investigated in different quartiles log HOMA-Ir at baseline in themultivariable
model but no significant differences between quartiles were observed.
Conclusion: In this longitudinal observational study testosterone concentra-
tions at baseline predicted high insulin resistance at follow-up in men, while
high insulin resistance at baseline did not predict low testosterone. The results
suggest a strong effect of testosterone on the development of insulin resistance
and on the incidence of diabetes in men.
Supported by: Research and Development Council in primary care in
Gothenburg
Disclosure: K. Ottarsdottir: Grants; Research and Development Council in
primary care in Gothenburg, Research and Development Council of the
Region Västra Götaland.
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PS 011 Gene-diet interactions
and environmental factors

353
Gene-diet interaction analysis, fine mapping and genomic annotation of
the FADS1-2-3 gene cluster reveals regulatory potential in diabetes
P.W. Franks1,2, Y. Chen3, A. Estampador3, M. Keller1, A. Poveda1, J. Dalla-
Riva1, F. Renström4, A. Kurbasic4, T.V. Varga1;
1Genetic andMolecular Epidemiology Unit, Lund University Diabetes Center,
Malmö, 2Department of Public Health and Clinical Medicine, Umeå
University, Umeå, 3Genetic and Molecular Epidemiology Unit, Lund
University Diabetes Centre, Malmö, 4Clinical Sciences, Genetic and
Molecular Epidemiology Unit, Lund University Diabetes Center, Malmö,
Sweden.

Background and aims: Polymorphisms at the fatty acid desaturase gene
cluster (FADS1-FADS2-FADS3) have been associated with multiple metabol-
ic and anthropometric traits in Greenlandic Inuit. We systematically assessed
whether loci in the FADS region modify the association between dietary fat
intake and cardiometabolic traits and functionally annotated top variants to
estimate causal loci.
Materials and methods: Data analyses consisted of: 1) interaction anal-
yses between the six candidate genetic variants; 2) gene-centric joint
analyses to detect interaction signals in the FADS region; 3)
haplotype-centric joint tests across 30 haplotype blocks in the FADS1-
3 region to refine interaction signals: 4) functional annotation of top
loci. These analyses were undertaken in Swedish adults from the
GLACIER Study (N=5,160); data on gene variation (Metabochip array)
and height, body weight, fasting and 2hr-glucose, triglycerides, and
HDL-, LDL- and total cholesterol were available. Dietary intakes of n-
3, n-6 and total polyunsaturated fatty acids (PUFA) were calculated from
food-frequency questionnaires. Results were adjusted for multiple
testing.
Results: SNP-level multiplicative interactions were observed between
rs174570 and n-6 PUFA intake on fasting glucose (Pinteraction=0.007) and be-
tween rs174602 and n-3 PUFA intake on total cholesterol (Pinteraction=0.015).
Gene-centric analyses demonstrated evidence for joint main and interaction
effects for FADS on bodyweight (Pn-3.joint = 0.018, Pn-6.joint = 0.021, PPUFA.joint
= 0.024) and on BMI (Pn-3.joint = 0.031, Pn-6.joint = 0.029, PPUFA.joint = 0.033)
irrespective of types of fatty acid intake. An interaction was detected for
FADS1-3 and n-3 PUFA on triglycerides (Pint=0.005). The haplotype analyses
revealed three blocks (Pint ≤0.011) that drive the interaction between FADS1-3
and n-3 PUFA on triglycerides. Genomic annotation showed that the
rs5792235 variant demonstrated the highest functionality score (Figure).
Conclusion: The association between FADS1-3 variants and triglycerides
may bemodified by PUFA intake. The intronic rs5792235 variant is a potential
causal variant in the region. It is likely that the region harbours multiple causal
loci.

Supported by: ERC (CoG-2015_681742_NASCENT), Swedish Research
Council, NNF
Disclosure: P.W. Franks: None.

354
Diabetes protection is associated to a C3H-specific locus on chromosome
15
D. Altenhofen1, T. Schallschmidt1, S. Lebek1, A. Pelligra1, J. Masuch1, T.
Stermann1, B. Knebel1, A. Schürmann2, A. Chadt1, H. Al-Hasani1;
1German Diabetes Center, Düssledorf, 2Deutsches Institut für
Ernährungsforschung, Potsdam, Germany.

Background and aims: The genetic factors underlying the susceptibility
for type 2 diabetes are not fully understood. To identify new diabetes-
associated genes we investigated an outcross population generated by
crossbreeding of diabetes-susceptible New Zealand Obese (NZO) mice
with the diabetes-resistant C3HeB/FeJ mouse strain.
Materials and methods: We measured diabetes-related traits in a
(NZOxC3H)NZO backcross population of 300 males. Animals were
fed a high-fat-diet (45% fat/cal.) throughout the experiment. Body
weight, body composition, plasma glucose and insulin were measured
at different time points. At 21 weeks mice were sacrificed and tissues
were harvested. The N2 population was genotyped using a genome-
wide high-density SNP panel. Linkage analysis was performed by in
silico calculation of phenotype-genotype associations. Differential gene
expression between the parental strains in liver, skeletal muscle, white
adipose tissue, brown adipose tissue and pancreatic islets was ana-
lyzed by microarray and qPCR.
Results: Amajor QTL (Quantitative Trait Locus) for blood glucose was iden-
tified on chromosome 15 (LOD score 7.5). A locus located at 13 cM was
associated to a lowering of 100 mg/dl in blood glucose of the protective
C3H allele carriers at 15 weeks of age. A significant lowering (p<0.05) in
glycemia could be associated to identified locus from 8 weeks of age on,
demonstrating an early diabetes protective effect linked to C3H allele carriers.
Moreover, diabetes prevalence in Chr.15/C3H was 57% compared to 81% in
Chr15/NZO at 21 weeks. This effect has shown to be independent of the QTL
locus found on body weight. Similarly, mortality rate was strongly reduced in
C3H alleles carriers, 6,5% compared to 26,4% at 21 weeks of age. Microarray
expression profiling revealed 44 genes (p<0.05) differentially expressed in
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liver, brown adipose tissue, white adipose tissue, muscle and/or pancreatic
islets, and mapping to the critical regions of the identified QTL.
Comparisons using the SNP database (SANGER) identified 16 genes with
C3H-specific variants. As revealed by a Variant effect Predictor analysis
(Ensembl), protein function could be affected by those SNP.
Conclusion: A major QTL was found on Chr. 15 triggering diet-induced
effects on diabetes development already at early stages of life. We hypothe-
sized that the C3H allele confers diabetes protection by improving islet func-
tion and survival in NZO mice background. Future analysis aimed to investi-
gate the pathophysiological effect of the current candidate genes associate to
the presented diabetes locus on chromosome 15.
Supported by: Deutsches Zentrum für Diabetesforschung DZD
Disclosure: D. Altenhofen: None.

355
The changes in serum metabolites after meal challenge are affected by
genetic variants of TCF7L2
E. Adamska1, W. Bauer1, P. Samczuk1, M. Ciborowski1, J. Godzien2, K.
Maliszewska3, N. Wawrusiewicz-Kurylonek3, M. Gorska3, C. Barbas2, A.
Kretowski1,3;
1Clinical Research Centre, Medical University of Bialystok, Bialystok,
Poland, 2Center for Metabolomics and Bioanalysis (CEMBIO), Universidad
CEU San Pablo, Madrid, Spain, 3Department of Endocrinology, Diabetology
and Internal Medicine, Medical University of Bialystok, Bialystok, Poland.

Background and aims: The single nucleotide polymorphisms (SNPs) of
TCF7L2 gene were found to be one of the most predictive genetic factors of
type 2 diabetes mellitus (T2DM) development and have been implicated in the
pathogenesis of T2DM primarily due to its influence on pancreatic β-cell
function and insulin secretion. It has been shown that a low carbohydrate diet
of TCF7L2 risk carriers may decrease the risk of T2DM development. To
study the potential mechanism of this effect, we reached for a metabolomics
approach. LC-QTOF-MS was used to evaluate changes in serum metabolites
after high-carbohydrate (HCarb) and norm-carbohydrate (NCarb) meal intake,
performed in men carrying 2 or 0 risk alleles for investigated SNP of TCF7L2
(rs7901695).
Materials and methods: The study group consisted of 21 men without
T2DM. We genotyped previously identified SNP TCF7L2 rs7901695. The
study population was divided into 2 groups: individuals carrying 2 risk
alleles (homozygous genotype CC, n=8, 31±6 y, BMI=29±8) and subjects
with 0 risk alleles (homozygous genotype TT, n=13, 35±10 y, BMI=28
±6). Fasting, 0.5hr, 1hr, 2hr and 3hr, serum samples were taken during
HCarb (89% of energy from carbohydrate) and NCarb (45% of energy
from carbohydrate) meal challenges. Samples were fingerprinted using
LC-QTOF-MS. Data was collected in both ESI (+/-) modes (50-1,000
m/z). Based on the relation between time points and metabolite’s intensity,
AUC was calculated for each metabolite. Obtained AUCs were forwarded
for partial least square discriminant analysis (PLS-DA) modelling. Based
on PLS-DA model volcano plots were built to select significant metabo-
lites according to multivariate statistics. Additionally, for each significant
metabolite, p-value was calculated by Welch’s t-test.
Results: Based on AUCs obtained for metabolites after HCarb meal PLS-DA
models were built showing a perfect separation between men with and without
risk alleles (CC vs. TT). The parameters of the models were as follow:
R2=0.992, Q2=0.818 in ESI+ and R2=0.999, Q2=0.729 in ESI- ion modes.
Individuals with 2 risk alleles showed significantly lower AUCs for
acylcarnitines (- 61-84%, p=0.001-0.05), lysophospholipids (- 30-85%,
p=0.001-0.09), phospholipids (- 20-49%, p=0.009-0.1), diacylglycerols
(- 27-80%, p=0.009-0.08), oxidized fatty acids (- 36-83%, p=0.01-0.2), and
oxoproline (- 65%, 0.03). After NCarb meal no significant differences were
observed. In fasting state participants carrying 2 risk alleles had lower levels of
hydroxyarachidonic (- 67%, p=0.1) and hydroxylinoleic (- 91%, p=0.03) acids
and higher level of phosphatidylethanolamine, PE 40:7 (+ 66%, p=0.1).
Conclusion: The carriers of 2 risk alleles of TCF7L2 rs7901695
responded differentially to HCarb, but not to NCarb meals, than indi-
viduals without risk alleles. HCarb meals influenced lipid metabolism,
which was manifested by decreased AUCs of metabolites involved in
energy metabolism (acylcarnitines) and oxidative stress (oxidized fatty

acids, oxoproline). The potential impact of observed changes in lipid
metabolism after HCarb meals on T2DM development in TCF7L2 risk
carriers requires further investigations.
Supported by: National Leading Research Centre (8/KNOW/2014, 9/KNOW/2014)
Disclosure: E. Adamska: None.

356
The changes in serum metabolites after meal challenge are affected by
genetic variations in rs340874 PROX1
P. Samczuk1, K. Maliszewska2, W. Bauer1, E. Adamska1, M. Ciborowski1, J.
Godzien3, N. Wawrusiewicz-Kurylonek2, M. Gorska2, C. Barbas3, A.
Kretowski1,2;
1Clinical Research Centre, Medical University of Bialystok, 2Department of
Endocrinology, Diabetology and Internal Medicine, Medical University of
Bialystok, Bialystok, Poland, 3Center for Metabolomics and Bioanalysis
(CEMBIO), Universidad CEU San Pablo, Madrid, Spain.

Background and aims: The single-nucleotide polymorphism (SNP) of
PROX1 gene rs340874 was found to be associated with glucose metabolism,
fasting glucose concentration and type 2 diabetes mellitus (T2DM). Moreover,
previously we have observed that it is associated with alterations in postpran-
dial glucose and lipid metabolism. The mechanism by which PROX1 gene
affects the susceptibility to T2DM seems to be more complex and it was not
well established yet. To study the potential mechanisms we reached for a
metabolomics approach. LC-QTOF-MS was used to evaluate changes in se-
rum metabolites after high-carbohydrate (HCarb) and norm-carbohydrate
(NCarb) meal challenge tests performed in men dependently on genotypes
of PROX1 rs340874.
Materials and methods: The study participants were divided into 2 groups
dependently on PROX1 rs340874 genotype: the carriers of CC (n=12, 35±9
years old, BMI=29±8) and carriers of CT or TT (n=16, 35±6 years old,
BMI=27±4). Fasting, 0.5h, 1h, 2h and 3h serum samples were taken from
participants during HCarb (89% of energy from carbohydrate) and NCarb
(45% of energy from carbohydrate) meal challenge. Samples were
fingerprinted by LC-QTOF-MS. Data were collected in both ESI (+/-) modes
(50-1,000 m/z). Based on the relation between time points and metabolite’s
intensity for each metabolite AUC was calculated. Obtained AUCs were
forwarded for partial least square discriminant analysis (PLS-DA) modelling.
Based on PLS-DA models volcano plots were built to select significant me-
tabolites according to multivariate statistics. Additionally for each significant
metabolite p-value was calculated by Welch’s t-test.
Results: PLS-DA models built based on AUCs obtained from HCarb and
NCarb data showed a clear separation of studied groups and good models
parameters (e.g. for ESI+ data: R2=0.992, Q2=0.753 for HCarb and
R2=0.998, Q2=0.43 for NCarb). After both meals AUC for acetylcarnitine
was increased in CC carriers (+92%, p=0.003 and +55% p=0.07 for
HCarb and NCarb meal, respectively). In case of NCarb meal individuals
with risk alleles showed significantly lower AUCs for oxidized fatty acids
(- 32-81%, p=0.02-0.1) and higher for linoleic acid (+80%, p=0.01). After
HCarb meal in the CC carriers group decreased AUC for ornithine (-45%,
p=0.05), ketosphingosine (- 48%, p=0.01), linoleamide (- 45%, p=0.1),
and several lysophospholipids (- 40-56%, p=0.01-0.05) was observed.
After both meals differences in AUCs for bile acids between studied
groups were noticed. In the CC carriers group higher AUC for
sulfodeoxycholate (+42%, p=0.08) and lower for taurocholate (-59%,
p=0.07) after HCarb meal, while after NCarb meal higher AUC for
glycodeoxycholate (+70%, p=0.1) were observed.
Conclusion: The carriers of 2 risk alleles of PROX1 rs340874
responded differentially to HCarb and NCarb meals. The obtained
results indicate for differences in fatty acid metabolism (after NCarb
meal), phospholipid metabolism (after HCarb meal) likewise differ-
ences in bile acids signalling between CC and CT/TT carriers.
Further investigations are needed for deeper exploration of mecha-
nisms by which CC phenotype promotes T2DM.
Supported by: National Leading Research Centre, Bialystok, Poland
(8/KNOW/2014, 9/KNOW/2014)
Disclosure: P. Samczuk: None.
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Built environmental characteristics and diabetes risk: a systematic review
and meta-analysis
N.R. den Braver1, J. Lakerveld1, F. Rutters1, L.J. Schoonmade2, J. Brug1,3,
J.W.J. Beulens1,4;
1Epidemiology and Biostatistics, VU University Medical Center, 2University
Library, VU University, 3Faculty of Social and Behavioural Sciences,
University of Amsterdam, Amsterdam, Netherlands, 4Julius Center for
Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht, Netherlands.

Background and aims: Physical inactivity, poor dietary habits and lack
of sleep are established lifestyle-related risk factors for type 2 diabetes
mellitus (T2DM). Built environmental characteristics may influence
these risk factors, and in turn T2DM development. We aimed to sys-
tematically review the evidence on built environmental characteristics
related to these lifestyle factors and the prevalence and incidence of
T2DM as well as glycaemic markers.
Materials and methods: A literature search was performed in PubMed,
Embase and Web of Science. We included studies reporting: 1) populations
≥18 years old, 2) T2DM prevalence, T2DM incidence, or glycaemic markers
as outcomes, and 3) built environmental characteristics related to physical
activity, dietary behaviour and sleep. After screening by two independent
reviewers, data were extracted by one reviewer according to a standardized
protocol and quality of the studies was assessed by two reviewers according to
the Quality Assessment Tool for Quantitative Studies. When ≥3 studies inves-
tigated the same outcome and exposure, adjusted for at least age and gender
and received a strong or moderate quality rating, we included these for meta-
analyses using a random effects model.
Results: After screening 9,089 studies, 86 studies were eligible for data ex-
traction. In total, 46 studies compared T2DM risk or prevalence in urban built
environments versus rural built environments. Thirty-two of these studies were
not meta-analysed; 14 due to a weak quality rating and 19 studies for not
correcting for confounders. Pooled risk ratios of 13 included studies indicated
a significant association such that more urbanized areas were associated with a
higher T2DM prevalence (1.50 (95%-CI: 1.24 - 1.81; I2 72.8%)). These find-
ings mainly originated from studies in lower middle income countries (n=5)
and higher middle income countries (n=6). A pooled risk ratio of four studies
indicated that higher neighborhood walkability was associated with lower
T2DM risk (0.87 (95%-CI: 0.81 - 0.93; I2 0%)). Three green space studies
indicated a non-significant inverse association (0.84 (95%-CI: 0.61 - 1.15; I2

96.6%)). Higher availability of fast-food outlets/convenience stores (n=4) and
perceived healthiness of food environment (n=2) were relatively consistently
associated with increased and decreased T2DM risk, respectively.
Associations between supermarkets/grocery stores (n=4), combined index
scores of food environment (n = 8), residential noise (n=3), availability of
recreational facilities (n=4), infrastructure (n=4), safety (n=3) and T2DMwere
more heterogeneous.
Conclusion:A large body of literature is available linking built environmental
characteristics with T2DM. Most studies investigated urbanisation, where
T2DM risk/prevalence in urban areas is generally higher compared to rural
areas, especially in middle-income countries. Physical activity environment
was relatively consistently associated with T2DM risk, whereas associations
were more heterogeneous for food environment.
Disclosure: N.R. den Braver: None.

358
Changes in objective physical activity in a randomised lifestyle
intervention among diabetes prone Middle-Eastern immigrants and its
association with insulin sensitivity
F. Siddiqui1, R. Koivula1, A. Kurbasic1, U. Lindblad2, P.M. Nilsson1, L.
Bennet1;
1Lund University, Malmo, Sweden, 2Gothenburg University, Gothenburg, Sweden.

Background and aims: Middle-Eastern immigrants in Sweden exhibit high
levels of physical inactivity, obesity and type 2 diabetes. The aim of this study
is to examine changes in objectively assessed physical activity levels following

a culturally adapted lifestyle intervention among Middle-Eastern immigrants.
The secondary aim is to examine the association between changes in insulin
sensitivity and objectively assessed physical activity levels.
Materials and methods: A randomized controlled trial of four-months
duration, addressing Iraqi immigrants exhibiting one or more risk factors
for type 2 diabetes. The intervention group (n=50) was offered a cultur-
ally adapted lifestyle intervention comprising of seven group sessions
including self-empowerment and cooking sessions. The control group
(n=46) received “usual care”, comprising of written information on
healthy lifestyle habits. All participants underwent health examinations
and wore accelerometers for 10 days at the start, mid and end of the
study. A novel approach was used to process accelerometer data which
summarized average physical activity intensity as vector magnitude (VM)
in units of acceleration (mG’s).
Results: At baseline, participants spent approximately 80 percent of
the time in sedentary activities. The intervention and the control group
didn’t differ in terms of change over time in average physical activity
intensity (VM) (β=0.011 95% CI -0.011 to 0.033, P=0.32). However,
there was a significant increase in number of hours per day spent in
light intensity physical activity in the intervention group compared to
the control group (β=0.023 95% CI 0.001 to 0.045, P=0.046). This
was accompanied by a trend towards decrease in number of hours per
day spent in sedentary activities. Improvement in insulin sensitivity
index was significantly associated with objectively measured physical
activity (β= 0.01 95% CI 0.004 to 0.025, P=0.006).
Conclusion: Increase in the time spent in light intensity physical activity
combined with a trend toward decrease in sedentary time, in a sedentary
immigrant population, will potentially have beneficial effects for diabetes pre-
vention in this group at high-risk of type 2 diabetes.

Clinical Trial Registration Number: NCT01420198
Supported by: ALF, Region Skåne, Malmo Stad, Crafoord foundation, SLS,
NovoNordisk
Disclosure: F. Siddiqui: None.

359
Differential effects of bisphenol S and bisphenol F on ion channel activity
and expression in pancreatic beta cells
L. Marroqui1,2, M. Castellano-Muñoz1,2, S. Villar-Pazos1,2, I. Quesada1,2, A.
Nadal1,2;
1Biochemistry Institute, Miguel Hernandez University, 2Spanish Biomedical
Research Centre in Diabetes and Associated Metabolic Disorders
(CIBERDEM), Elche, Spain.

Background and aims:Many dairy products found in plastics, cosmetics and
food packaging material among others, have been proved to be harmful to
human health due to its actions as endocrine-disrupting chemicals (EDCs).
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Low doses of bisphenol A (BPA), one of the most widespread EDCs, alter
pancreatic beta-cell function, induces insulin resistance and other metabolic
alterations in cellular and animal models. The increasing concern about BPA
has led to its substitution with other compounds chemically similar. Recent
findings, however, suggest that these “alternatives to BPA”might elicit similar
physiological alterations. In the present work we study the effects of bisphenol
S (BPS) and bisphenol F (BPF) on ion channels activity and gene expression in
pancreatic beta-cells.
Materials and methods: Whole islets or dispersed islets from C57BL/6 or
beta estrogen receptor knockout (BERKO) mice treated either, acutely or
during 48 h with BPA (as a positive control), BPS or BPF. We used the patch
clamp techniques in its single channels recording form or in the whole-cell
configuration to measure KATP channel activity and calcium currents, respec-
tively. Gene expression of ion channels was analyzed by quantitative RT-PCR.
Results: Both BPS and BPF reproduced the inhibitory effect of BPA on beta-
cell KATP single channel. Nevertheless, a higher BPF concentration was need-
ed to reach KATP inhibition similar to that observed with BPA or BPS. In beta-
cells from WT mice, KATP activity was reduced by 65 ± 20% (n=9, p=0.04)
and 40 ± 15% (n=7, p=0.01) after addition of BPS (1 nM) or BPF (10 nM),
respectively. This reduction was not observed in BERKOmice under the same
conditions (97 ± 51% and 80 ± 34%, respectively; n=7). Upon 48 h of treat-
ment with BPS or BPF, calcium channel activity was measured in isolated
beta-cells. Low concentration (1 nM) of BPS, but not BPF, reduced peak
calcium currents compared with vehicle (vehicle: 29.2 ± 1.9; BPS: 24.1 ±
1.6; BPF: 27.2 ± 2.6 pA/pC; n=11, n=15 and n=21, respectively). A higher
BPF concentration (1 μM) was needed to reduce calcium currents (vehicle:
36.1 ± 3.0 pA/pC at 0 mV (n=13) vs. 1 μM BPF: 23.3 ± 2.2 pA/pC (n=17,
p=0.001)) in isolated beta-cells. However, this reduction was not observed in
beta-cells from BERKO mice, supporting the hypothesis that these effects are
mainly produced through estrogen receptor beta. These effects on calcium
currents were associated with lower Cav2.3 channel mRNA levels compared
to beta-cells treated with vehicle.
Conclusion: Our results show that, as BPA, BPS can act as a xenoestrogen,
modulating KATP activity, calcium currents and gene expression at low con-
centrations (1 nM). On the other hand, concentrations 10-fold to 1000-fold
higher were necessary to reach the same effects with BPF. Therefore, BPS
fully imitate BPA and should not be considered a safe alternative. More ex-
periments are needed to identify BPF as a safer substitute of BPA.
Supported by: Ministerio de Economía y Competitividad
Disclosure: L. Marroqui: None.

PS 012 Infection, inflammation
and diabetes
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TNFα antagonism and insulin resistance in non-diabetic patients suffer-
ing from psoriasis: secondary analysis of a randomised active-controlled
trial
C.T. Herz1, J.M. Brix2,3, A. Tanew4, G. Holzer4,5;
1Department of Medicine III, Medical University of Vienna, 2Department of
Medicine I, Rudolfstiftung Hospital, 3Karl Landsteiner Institute for Obesity and
Metabolism, Vienna, Austria, 4Department of Dermatology,Medical University of
Vienna, 5Department of Dermatology, SMZ Ost, Vienna, Austria.

Background and aims: Patients suffering from psoriasis exhibit an increased
cardio-metabolic burden due to the systemic inflammatory nature of the dis-
ease. According to numerous scientific reports the pro-inflammatory cytokine
TNFα plays a major role in the pathogenesis of psoriatic disease and it also has
been demonstrated to increase insulin resistance including diminished periph-
eral glucose uptake. TNFα blockers have been shown not only to mitigate the
course of psoriasis, but also to improve metabolic parameters including insulin
resistance. In this secondary analysis of a RCTwe hypothesized that the TNFα
blocker Adalimumab (ADA) is superior to fumaric acid esters (FAE), a well
established conventional, immuno-modulatory systemic treatment for psoria-
sis, in improving insulin resistance in non-diabetic patients with chronic mod-
erate to severe plaque type psoriasis.
Materials andmethods:Between 2009 and 2012, 65 patients were random-
ized to receive either ADA or FAE as active control at a tertiary university
hospital. Five patients were excluded because of pre-existing treated diabetes
resulting in 32 receiving FAE and 28 receiving ADA in our final analysis.
The duration of treatment was 24 weeks with visits at baseline, 12 weeks
and 24 weeks. At each visit disease severity was assessed, blood was
drawn and a standard 2h OGTT (75g of glucose) was performed with
measurements at 0 and 120 min. The main outcome parameters were the
HOMA-IR index and the composite insulin sensitivity index (ISI) by
Matsuda which were log-transformed for further analysis and reported by
their geometric means. We used Student’s t-test for the comparison of
baseline values and linear mixed models to estimate treatment differences
at follow-up adjusting for baseline values.
Results: The study population consisted of 80%men and were 44±11 years of
age. The patients displayed a median baseline disease severity score (PASI) of
14(IQR: 12 -20) and a median affected body surface area of 15(12 - 28)%.
Before treatment, HOMA-IR was 1.54±2.57 in FAE-treated and 1.19±2.21 in
ADA-treated patients (p=0.302). ISI values were 6.37±2.78 in FAE patients
compared to 7.80±2.07 in ADA patients(p=0.424). After the initiation of treat-
ment, there was a significantly higher HOMA-IR of 2.17 (95%CI: 1.67 - 2.67)
in the FAE group compared to 1.51 (1.22 - 1.88) in the ADA group (p=0.021)
with a trend towards an increase by 18(-2 - 43) % between the two follow-up
visits(p=0.081). At follow-up, ISI was significantly lower in FAE-treated (4.65
(3.76 - 5.74)) compared to ADA-treated patients (7.33 (5.92 - 9.08), p=0.004)
without a significant temporal effect. Disease severity scores and CRP de-
creased comparably in both groups (p<0.05).
Conclusion: In our population of non-diabetic psoriasis patients, ADA might
be superior to FAE in maintaining insulin sensitivity. Contrary to previous
reports, ADA did not improve insulin sensitivity, which could be due to the
low baseline degree of insulin resistance in our sample. Since ADAwas able to
slow the progression of insulin resistance, while FAEwas not, ADAmight be a
better choice for psoriasis patients at a high risk for developing type 2 diabetes.
Clinical Trial Registration Number: NCT01088165
Disclosure: C.T. Herz: None.
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Diabetes and impaired glucose metabolism is associated with more cold-
related cardiorespiratory symptoms
T.M. Ikäheimo1, J. Jokelainen2,3, J. Hassi1, L. Hiltunen4, S. Keinänen-
Kiukaanniemi5,3, T. Laatikainen6,7, P. Jousilahti6, M. Peltonen6, L.
Moilanen8, J. Saltevo9, S. Näyhä1;
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1Center for Environmental and Respiratory Health Research,
University of Oulu, 2Faculty of Medicine, University of Oulu,
3MRC and Unit of Primary Care, Oulu University Hospital, 4City of
Oulu, 5Center for Life Course Health Research, University of Oulu,
Oulu, 6National Institute for Health and Welfare, Helsinki, 7University
of Eastern Finland, Kuopio, 8Department of Medicine, Kuopio
University Hospital, Kuopio, 9Central Finland Central Hospital,
Jyväskylä, Finland.

Background and aims: Diabetes and impaired glucose metabolism
cause metabolic, neural and circulatory disturbances that may predis-
pose to adverse cooling, elicit symptoms and increase health risks
during the cold season. This cross-sectional study assessed the preva-
lence of cold-related cardiorespiratory symptoms in the general popu-
lation according to glycaemic status.
Materials and methods: The study population consisted of 2436 men and
2708 women aged 45-74 years from theNational FINRISK cold sub-studies in
2002 and 2007. A questionnaire assessed cold-related symptoms (respiratory,
cardiac, peripheral circulation). Glycaemic status was determined based on
fasting blood glucose, oral glucose tolerance tests or reported diagnosis of
diabetes and categorized into normal glucose metabolism, impaired fasting
blood glucose, impaired glucose tolerance, screen-detected type 2 diabetes
and type 2 diabetes.
Results: Type 2 diabetes was associated with increased odds for cold-
related dyspnoea [Adjusted OR 1.72 (95% CI, 1.28-2.30)], chest pain
[2.10 (1.32-3.34)] and respiratory symptoms [1.85 (1.44-2.38)] com-
pared with normal glucose metabolism. Screened type 2 diabetes
showed increased OR for cold-related dyspnoea [1.36 (1.04-1.77)],
cough [1.41 (1.06-1.87)] and cardiac symptoms [1.51 (1.04-2.20)].
Worsening of glycaemic status was associated with increased odds for
both cardiac (from 1.11 in impaired fasting glucose to 1.99 in type 2
diabetes, p=0.000, Fig. 1 a) and respiratory (1.14 to 1.84, p=0.000, Fig.
1 b) symptoms. Also, individual cardiorespiratory symptoms were re-
ported more often with worsening glycaemic status. These were dys-
pnoea (from 1.16 in impaired fasting glucose to 1.72 in type 2 diabetes,
p=0.000), cough (1.02 to1.27, p=0.032), chest pain (1.28 to 2.10,
p=0.006) and arrhythmias (0.87 to 1.74, p=0.020).
Conclusion: Diabetes is related to higher occurrence of cardiorespiratory
symptoms in the cold. These are reported increasingly with worsening
glycaemic status and may predict either an aggravated diabetic condition
in cold, or reveal individuals with impaired glucose metabolism or diabe-
tes. Increasing awareness assist individuals with impaired glucose metab-
olism to protect themselves from cold weather. Health care personnel may
utilize this information for providing appropriate advice for health risk
management in cold conditions.

Supported by: The Finnish Work Environment Fund is acknowledged for the
support.
Disclosure: T.M. Ikäheimo: Grants; Finnish Work Environment Fund.

362
Enteroviruses in the pancreas of live adult patients with newly diagnosed
type 1 diabetes. Results from the DiViD study
L. Krogvold1, A. Genoni2, A. Puggioni2, D. Campani3, S. Richardson4, B.
Edwin5, T. Buanes5, K. Dahl-Jørgensen1, A. Toniolo2;
1Division of Paediatric and Adolescent Medicine, Oslo University Hospital,
Oslo, Norway, 2Department of Biotechnology and Life Sciences, University of
Insubria, Varese, Italy, 3Department of Oncology, University of Pisa, Pisa,

Italy, 4University of Exeter Medical School, Exeter, UK, 5Department for
HPB Surgery, Oslo University Hospital, Oslo, Norway.

Background and aims:One possible environmental factor contributing to the
development of type 1 diabetes (T1D) is enterovirus (EV) infection of pancre-
atic endocrine cells. The lack of well-preserved pancreatic tissue taken at the
time of the clinical onset is a restriction for virus investigations. One of the
aims of the Diabetes Virus Detection study (DiViD) is to search for virus in
pancreatic tissue of optimal quality collected from live adult patients newly-
diagnosed with T1D. We have reported the presence of EV genome by PCR
and of EV proteins by IHC. Here we further analyze the presence of viruses in
the DiViD cases using new methods.
Materials and methods: Six recent onset T1D patients (age 24-35) were
included in the DiViD study. Minimal pancreatic tail resection was proc-
essed under sterile conditions. 11 live cases of pancreatic carcinoma with-
out diabetes served as controls. In the present study, we used EV detec-
tion methods that combine virus growth in cell culture, gene amplifica-
tion, and immunofluorescence (IF) for viral proteins. Pancreas homoge-
nates were produced in cell culture medium. Cell lines (AV3, RD, HEp-2,
and LLC-MK2) were incubated with homogenates and serially passaged
3-6 times. DNA and RNA were extracted from both pancreas and cell
cultures. Real time PCR was used for detecting >20 viruses other than
EVs (6 herpesviruses, parvovirus B19, HBV, JCV, BKV, HCV, GBV-C,
rubella, influenza A/B, parainfluenza 1-4, RSV, astrovirus, norovirus, ro-
tavirus, HAV). EVs and polioviruses were searched for using end-point
PCR with primer pairs targeting the 5’UTR region of the A, B, C, D
species. Amplicons were directly sequenced. In cultured cells exposed to
pancreas homogenates, the expression of EV capsid proteins was evalu-
ated by IF with a panel of EV antibodies.
Results: 6/6 T1D cases and 2/11 non-diabetic control cases contained EV
genomes (p<0.05). In contrast, genomes of over 20 human viruses other than
EVs could be detected in only 2/17 cases (one EBV, one Parvovirus B19). EV
detection was confirmed by IF of cell lines incubated with pancreatic extracts.
EV proteins were expressed in the cytoplasm of approx. 1% of cells. Infection
could be transmitted from EV-positive cell cultures to uninfected cell lines
using cell culture supernatant that had been filtered through 100 nm mem-
branes. This shows that an infectious agent of less than 100 nm in diameter is
present in pancreata of diabetic subjects. Due to slow progression of infection
in EV-carrying cell cultures, cytopathic effects could only be perceived using
time-lapse microscopy. Sequences of 5’UTR amplicons were compatible with
EVs of the A and B species. Compared to control cell cultures exposed to EV-
negative pancreatic extracts, EV-carrying cell cultures produced high levels of
IL6, IL8 and MCP1.
Conclusion: The results confirm with new, more sensitive assays that EVs in
pancreas are consistently present in subjects newly diagnosed with T1D and
rarely present in non-diabetic control patients. The data are consistent with an
ongoing low grade enteroviral infection in the pancreas of newly-diagnosed
diabetics.
Disclosure: L. Krogvold: None.
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Pandemic influenza diagnosis and subsequent risk of type 1 diabetes
P.L.D. Ruiz1,2, G. Tapia1, I.J. Bakken1, S.E. Håberg1, H.L. Gulseth1,2, L.C.
Stene1;
1Norwegian Institute of Public Health, 2Department of Endocrinology,
Morbid Obesity and Preventive Medicine, Oslo University Hospital,
Oslo, Norway.

Background and aims: The 2009 pandemic influenza A H1N1 (swine flu)
has been associated with development of several autoimmune diseases. In this
register-based study, we aimed to test whether pandemic influenza diagnosis
was associated with increased risk for type 1 diabetes (T1D).
Materials and methods: In this nationwide study, the Norwegian pop-
ulation under age 30 years was followed from October 2009 through
June 2014 by linking prospectively collected data from national health
registries with patient level information. We analysed data from the
Norwegian Patient Register (inpatient and outpatient clinic data), the
Primary Care Database, diabetes medication from the Norwegian
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Prescription Database and laboratory confirmed influenza A (H1N1)
infection (reverse-transcriptase polymerase chain reaction result) with
influenza A (H1N1) from the Surveillance System for Communicable
Diseases. We defined pandemic influenza as a clinical influenza or in-
fluenza like illness (ILI) diagnosis during the pandemic outbreak in
Norway, or a laboratory-confirmed influenza A (H1N1). Incident cases
of type 1 diabetes were defined as the first registration of at least one
T1D diagnosis in primary or specialist health care and initial insulin
treatment continued for at least 6 months. We used Cox regression to
estimate hazard ratio (aHR) for associations between influenza and sub-
sequent risk of T1D, adjusted for year of birth, sex, place of birth,
education, and pandemic influenza vaccination.
Results: We identified 2297 individuals diagnosed with T1D after the pan-
demic, incidence rate: 26 per 100,000 person-years. Individuals registeredwith
ILI during the 2009-2010 pandemic had an aHR for type 1 diabetes of 1.18
(95% CI: 0.96 - 1.45). When restricted to the age-group under 15 years, ILI
was associated with a significantly higher risk of T1D (aHR=1.34, 95% CI:
1.06-1.68). A laboratory confirmed infection with influenza A (H1N1)pdm9,
or hospitalization with an influenza diagnosis were both associated with a
significant two- fold higher risk of T1D, while those diagnosed with ILI in
the Primary Care Database during the pandemic season did not have a signif-
icantly increased risk of T1D (Figure 1).
Conclusion: ILI diagnosis was associated with increased incidence of new-
onset T1D in children under 15 years. Patients with a lab-confirmed influenza
A (H1N1) or who were hospitalized with influenza during the 2009-2010
pandemic had two-fold higher risk of developing T1D.

Disclosure: P.L.D. Ruiz: None.
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TNFSF14: a potential contributor to hyperinsulinaemia in childhood
obesity
H. Manell1,2, Q. Shen3, M. Kamali-Moghaddam3, A. Forslund2,1, P.
Bergsten1,2;
1Medical Cell Biology, Uppsala University, 2Women's and Children's Health,
Uppsala University, 3Immunology, Genetics and Pathology, Uppsala
University, Uppsala, Sweden.

Background and aims: Chronic low-grade inflammation is a character-
istic of obesity. Obesity is also associated with hyperinsulinemia and
the risk for developing type 2 diabetes. Yet the role of inflammation
in the early pathogenesis of hyperinsulinemia, impaired glucose toler-
ance and T2D has not been defined. We aimed to identify novel
markers of inflammation associated with early onset obesity and to
study their association with impaired glucose tolerance and
hyperinsulinemia in obese children and adolescents.

Materials and methods: Children and adolescents with obesity (n=137) and
lean controls (n=34) were recruited. Of the children and adolescents with
obesity 64 had normal glucose tolerance (NGT), 65 had impaired glucose
tolerance (IGT) and 8 had type 2 diabetes (T2D). Relative plasma levels of
92 proteins related to inflammation were measured by proximity extension
assay (Olink Proteomics, Uppsala, Sweden). The method uses two antibodies
for each protein. The two antibodies carry complementary single DNA-strands
which, when bound in proximity on the target protein, hybridize and can be
extended and amplified by qPCR to obtain relative protein levels. In this way
92 proteins are simultaneously quantified in 1 ul plasma. Plasma levels of the
proteins were compared between the obesity and lean group and also between
normal and impaired glucose tolerance groups within the obesity group.
Human islets and human beta-cell line EndoC-betaH1 were cultured in the
presence of 0, 10, 100 or 1000 ng/ml TNFSF14 and accumulated insulin
secretion to the culture medium over 24 and 48 h was measured by ELISA.
Results: Plasma levels of 21 of the 92 proteins differed between children with
obesity and lean controls, among these were 8 pro-inflammatory cytokines.
None of the proteins differed between obese subjects with NGTand those with
IGT or T2D. Eleven proteins correlated with fasting insulin concentrations,
among these was TNFSF14. The addition of recombinant TNFSF14 to the
culture medium increased insulin secretion from human islets by 31% during
48 hours culture with 100 ng/ml (p<0.01 vs control) and from human EndoC-
betaH1 cells by 33% during 24 hour culture with 10 ng/ml (p<0.05 vs control).
Conclusion: Several pro-inflammatory cytokines are elevated in childhood
obesity and also related to fasting plasma insulin concentrations but not to
IGT. TNFSF14 is a potential contributor to fasting hyperinsulinemia through
its direct effect on insulin secretion from human beta-cells.
Supported by: VINNOVA - Sweden's Innovation Agency
Disclosure: H. Manell: None.
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Time-trends in incidence and prevalence of type 2 diabetes patients
requiring glucose-lowering treatment from 2007-2015: nationwide data
from Norway and Sweden
D. Nathanson1, J. Bodegard2, A. Norhammar3, K.I. Birkeland4,5, T.
Nyström1, M. Thuresson6, J.W. Eriksson7, H.L. Gulseth5;
1Department of Clinical Science and Education Södersjukhuset (KI SöS),
Karolinska Institutet, Stockholm, 2AstraZeneca Nordic-Baltic, Södertälje,
3Department of Medicine, Karolinska Institutet, Stockholm, Sweden,
4University of Oslo, 5Oslo University Hospital, Oslo, Norway, 6Statisticon
AB, 7Uppsala Akademiska Sjukhus, Uppsala, Sweden.

Background and aims: Type 2 diabetes (T2D) is recognized as a growing
concern, reaching epidemic proportions worldwide. Information on incidence
and prevalence are important to monitor for health care providers to assess
treatment strategies and plan for future health care resourcing. The aim was to
examine time-trends in T2D incidence and prevalence, and to compare the
development between two neighbouring countries with similar health care
structure.
Materials and methods: All patients dispensed with glucose lowering drugs
(GLDs) during 2007—2015 were identified in nationwide registries in
Norway and Sweden. Patients aged <18 years, with polycystic ovarian syn-
drome, type 1- or gestational diabetes were excluded. Dispensed drugs were
calculated annually. Annual incidence was calculated by comparing incident
cases with the general T2D free population. Prevalence was assessed annually
by dividing the total number of T2D patients by the total general population.
Results: In 2015, T2D patients in Norway were younger, 64.5 vs 68.4 years,
and less often women, 46.5% vs 43.3%, compared to Sweden. Patients in
Sweden were to higher extent treated with CV drugs (antihypertensives
[ACEi andARBs] and statins) vs Norway; 84.5% vs 73.9%. These proportions
have remained relatively stable in both countries during the observation time.
Metformin, sulphonylurea, insulin, DPP-4i and SGLT-2i proportions were in
Norway vs Sweden, respectively, 59.9% vs 67.3%; 18.6% vs 14.0%; 18.7% vs
32.8%; 10.4% vs 9.2% and 5.1% vs 1.9%. The most prominent changes
between 2010-2015 were decrease in sulphonylurea (>35%) and increase in
DPP-4i (>130%) in both countries. T2D incidence decreased in Norway
(-28%) but remained higher and stable in Sweden. In 2015 the incidence
was 363 and 494 cases per 100,000 inhabitants respectively (figure, left panel).
During the observation period the prevalence increased 58.3% in total in
Norway and Sweden and was in 2015 182,923 (4.5%) and 422,013 (5.4%)
patients, respectively (figure, right panel).
Conclusion: In a modern time-era, a marked GLD treated T2D preva-
lence increase of approximately 60% was observed in total in Norway
and Sweden over the last decade. While incidence is declining in
Norway it seems to persist at a high level in Sweden. These recent
data confirm that occurrence of T2D is a growing problem, despite
declining or stabilized incidence, and that the disease will continue to
pose a challenge to the health care system.

Disclosure:D. Nathanson: Employment/Consultancy; Astra Zeneca. Lecture/
other fees; Eli Lilly, Novo Nordisk, Boehringer Ingelheim.

366
Predicting total burden of diabetes in Denmark till 2030
B. Carstensen, M.E. Jørgensen;
Clinical Epidemiology, Steno Diabetes Center Copenhagen, Gentofte,
Denmark.

Background and aims: In some countries (Scandinavia, Scotland) the total
number of diabetes patients is largely known from health care registers.
Predictions of the number of diabetes patients in the future has not been made
based on a firmmodeling basis however. In Denmark the regular update of the
National Diabetes Register has been discontinued since 2012, and reliable
figures are therefore not available.
Materials and methods: We used the National Patient Register, the
Medicines Products Statistics Register ("Prescription register"), the Danish
Adult Diabetes Register, the Health Services register and the Eye Screening
Database to reconstruct the Danish National Diabetes Register. We used the
person register of the entire Danish population to obtain information on deaths,
immigration and emigration. Based on this we could estimate 1) incidence
rates of diabetes and mortality rates of persons 2) with and 3) without diabetes
for the period 1996–2015 in ages 0-99 years. These rates were modeled sep-
arately for men and women by age-period-cohort models with smoothing
spline effects. The rates were predicted for the period 2016-2030 using the
fitted models, and also under a scenario assuming a 2.5 % annual increase in
diabetes incidence rates over the period. We used the rates and population
predictions from Statistics Denmark to predict the number of prevalent diabe-
tes patients in the population in the period 2016-2030 in all ages.
Results: Incidence rates of diabetes were declining about 3% per year
since 2011; a tendency we found unlikely to persist, so apart from the
model extrapolating this decline we also used a model where we
assumed the diabetes incidence rate to increase 2.5% per year. In all
models we assumed mortality to decrease at as slightly attenuated
rates compared to the period 1996-2016. The simple prediction assum-
ing a decline would predict a fall in the prevalent number of diabetes
patients from 280,000 (2016) to 230,000 in 2030; whereas the scenar-
io with increasing diabetes incidence rates resulted in a total number
of diabetes patients in 2030 of 382,000.
Conclusion: The diabetes incidence rates showed a decline after 2011, a
decline we were reluctant to extrapolate, as this may be a consequence of
changing diagnostic criteria, so an alternative model to the simple extrap-
olation was chosen. The most realistic number of diabetes patients in
Denmark in 2030 is 380,000, a 65% increase since 2016. This is some-
what less than previous extrapolations have predicted, but our prediction
is based on a carefully developed statistical model and a critical appraisal
of possible future scenarios of incidence rate development. It should also
be borne in mind that the large birth post-war cohorts from the 1940s
will begin do die out in the late 2020s, and this has an influence on the
number of cases.
Disclosure: B. Carstensen: Stock/Shareholding; Novo Nordisk.
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Trends of obesity prevalence among Spanish adults with diabetes, 1987-
2012
F. Basterra-Gortari1,2, M. Bes-Rastrollo2,3, M. Ruiz-Canela2,3, A. Gea2,3, C.
Sayon-Orea2,4, M.-A. Martínez-González2,3;
1Internal Medicine (Endocrinology), Hospital Reina Sofia, Tudela,
2Preventive Medicine and Public Health, University of Navarra, Instituto de
Investigación Sanitaria de Navarra (IdiSNA), Pamplona, 3Centro de
Investigación Biomedica en Red de Fisiopatología de la Obesidad y
Nutricion (CIBERobn), Instituto de Salud Carlos III, Madrid, 4Department
of Preventive Medicine and Public Health, Complejo Hospitalario de
Navarra, Pamplona, Spain.

Background and aims: Obesity is directly associated with mortality in pa-
tients with diabetes. Our objective was to examine the trend of obesity in
Spanish adults with diabetes from 1987 to 2012.
Materials and methods: Data were collected from 8 waves of the national
health surveys (from 1987 to 2012) that are cross-sectional studies conducted
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in representative samples of the Spanish adult population. Data of 7378 adults
(>= 16 years) who reported having been diagnosed of diabetes were analyzed.
Previously validated self-reported weight and height were used to estimate
body mass index (BMI). Following recommendations, overweight was de-
fined as a BMI of 25.0 to 29.9 kg/m2 and obesity as a BMI of 30.0 kg/m2
or higher. Age-adjusted prevalences were calculated by the direct standardiza-
tion method. The 2003 survey population with diabetes was chosen as stan-
dard population.
Results: From 1987 to 2012 age-adjusted prevalence of obesity in partic-
ipants with diabetes increased from 18.2% (95% Confidence interval [CI]:
14.2%-22.2%) to 39.8% (95% CI: 36.8%-42.8%). Age-adjusted preva-
lence of obesity in males with diabetes increased from 13.2% (95% CI:
7.3%-19.1%) to 38.0% (95% CI: 33.8%-42.1%) and in females with
diabetes increased from 23.0% (95% CI: 17.6%-28.4%) to 42.3% (95%
CI: 38.0%-46.6%). Obesity prevalence increased in participants with dia-
betes of both sexes across all age groups (16-39, 40-59 and >=60 years).
Between 1987 and 2012 the proportion of participants with a high BMI
increased (figure).
Conclusion: Between 1987 and 2012 the prevalence of obesity markedly
increased in Spain among adults with diabetes.

Disclosure: F. Basterra-Gortari: None.
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Estimates of pre-diabetes and undiagnosed diabetes in Denmark
M.E. Jørgensen, B. Carstensen;
Clinical Epidemiology, Steno Diabetes Center Copenhagen, Gentofte,
Denmark.

Background and aims: Up-to-date information on unknown diabetes (DM)
and pre-diabetes based on current diagnostic criteria aswell as estimates for the
entire adult age span are lacking. The aim of the study was to model the
number of individuals with unknown diabetes and pre-diabetes in Denmark
based on existing population based cohorts, correcting for differential response
rates between person with and without disease.
Materials and methods: Four population-based Danish studies after 2000
were identified where information on HbA1c, date of examination, gender,
age (date of birth), and known diabetes was available. It is known that response
rates in surveys are smaller from person with disease than for persons without,
so prevalences from the surveys will underestimate the prevalence of DM and
possibly also unkown DM and pre-diabetes. Within each study we estimated
the age-specific prevalences of DM, unknown DM and pre-diabetes (survey
prevalences), and from a National Diabetes Register we estimated the popu-
lation level age-specific prevalences of known DM. We could then estimate
the survey participation rate among DM patients, and when combining this
with the known overall response rates from the studies we could correct the
survey prevalences to credible population level figures.

Results: The prevalence of known-, previously unknown- and pre-diabetes
was highest among men and increased with age with a peak at age 70
(see figure). The prevalence of undiagnosed diabetes is about half of that
of diagnosed diabetes, and the prevalence of pre-diabetes is close to the
prevalence of diabetes among men, but substantially higher among
women.
Conclusion: The estimated numbers with undiagnosed diabetes and predia-
betes are markedly lower than suggested by previous studies, but it is not clear
whether this reflects a true fall in incidence or the change to HbA1c-based
diagnostic criteria in 2011. Correction for non-differential survey participation
is essential in studies of diabetes and precursors.

Supported by: Danish Diabetes Association
Disclosure:M.E. Jørgensen: Stock/Shareholding; Novo Nordisk.
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The dramatically high prevalence of diabetes and pre-diabetes in the
adult Kuwaiti population
A. Alkandari1, R. Al-Wotayan2, N.C. Barengo3, J. Longenecker4, Q. Al
Duwairi1, J. Tuomilehto1;
1Dasman Diabetes Institute, 2Ministry of Health, Kuwait City, Kuwait,
3Florida International University, Miami, USA, 4Kuwait University, Kuwait
City, Kuwait.

Background and aims: Diabetes mellitus is one of the most important health
burdens for the primary-health care system in Kuwait. The objective of this
study was to determine the prevalence of diabetes and pre-diabetes in Kuwaiti
adults in 2014.
Materials and methods:A total of 3918 randomly selected Kuwaiti men and
women aged 18-69 years were surveyed in 2014 using the WHO Instrument
for Chronic Disease Risk Factor Surveillance comprising demographics, med-
ical and family history, physical measurements and blood biochemistry.
Diabetes was defined as fasting plasma glucose ≥7 mmol/L, HbA1c ≥6.5%
or being treated with glucose-lowering drugs. People with fasting plasma
glucose between 6.1 and 6.9 mmol/L or HbA1c between 5.7-6.4% were con-
sidered as having pre-diabetes.
Results: In men, the prevalence of screen-detected diabetes was 9.4% and
known diabetes 16.5%, giving a total diabetes prevalence of 26.0%. In wom-
en, the corresponding prevalence were 6.4%, 14.5% and 20.9%, respectively.
The prevalence of pre-diabetes was 18.9% in men and 19.4% in women. The
prevalence of diabetes increased with increasing age, BMI and waist circum-
ference. Half of the adults in their fifties and almost 70% of adults in their
sixties had diabetes. Almost 20% of overweight Kuwaiti men had diabetes and
23% had pre-diabetes. Over 51% of morbidly obese Kuwait men had diabetes.
In overweight Kuwaiti women the prevalence of diabetes was 14.2% and pre-
diabetes 17.6%, and almost half of morbidly obese Kuwaiti women had
diabetes.
Conclusion:Our findings revealed that the prevalence of diabetes in Kuwait is
higher than previously estimated. Since an oral glucose tolerance test was not
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included in the survey, these percentages are likely underestimates.
These figures illustrate the stark challenge facing Kuwait and other
countries in the region and call for urgent action for detection and
primary prevention.
Disclosure: A. Alkandari: None.
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Impact of weight changes on the incidence of diabetes: a Korean
nationwide cohort study
S. Moon, E. Kim, S.-H. Ko, S.-H. Ko, Y.-B. Ahn, H.-S. Kwon;
College of Medicine, The Catholic University of Korea, Seoul, Republic of
Korea.

Background and aims:Obesity is a well-known risk factor for type 2 diabetes
(T2DM), but few data exist on the association between weight changes and
future diabetes risk in nonobese subjects. This study was aimed to investigate
the effect of weight changes on the incidence of T2DM using a Korean pro-
spective nationwide data.
Materials and methods: A total of 51405 nondiabetic subjects who had
received health examinations in 2002 and completed follow-up in 2006 were
included.
Results: Individuals who developed incident T2DM were more likely to
be older and men; have higher values of body mass index (BMI), blood
pressure, fasting plasma glucose, and total cholesterol; have a greater
prevalence of current smokers, higher alcohol consumption, HTN, and
hyperlipidemia; and have more often family history of DM, as compared
to those without T2DM. Compared with the continuously nonobese
group, there were a higher hazard ratio for incident DM (95% confidence
interval) in “becoming obese” [1.50 (1.27-1.78)], “slimming down” [1.89
(1.61-2.22)], and “still obese” subjects [2.60 (2.56-3.05)] during 4 -years
after adjustment for confounding factors. In the analysis stratified by BMI
categories, risks for incident DM were significantly decreased according
to the reduced BMI amounts and the trends were more evident in
nonobese group than obese group. Regarding increased BMI, however,
there was no significant association with incident DM.
Conclusion:Weight loss was significantly associated with decreased DM risk
both in nonobese and obese Korean population. Further long-term studies are
needed to establish weight reduction as preventive strategy for T2DM.
Supported by: MSIP, 2014R1A1A1006144
Disclosure: S. Moon: None.

371
Mortality and incidence of diabetes: retrospective cohort of hospitalised
patients with stress hyperglycaemia
M.P. Russo, C.M. Elizondo, D.H. Giunta, M.F. Grande Ratti;
Hospital Italiano de Buenos Aires, Buenos Aires, Argentina.

Background and aims: The aim of this study was to estimate mortality and
calculate the incidence of diabetes in hospitalized patients with stress hyper-
glycemia (SH) versus normoglycemia (NG), during the follow up after
discharge.
Materials and methods: A retrospective cohort was conducted with adult
non-diabetic inpatients admitted from 2014 to 2015 in an argentine university
hospital. We included patients with SH (>=140 mg/dl and HbA1c<6.5) or NG
(all glycemia values <140 mg/dl) during hospitalization. Patients were follow-
ed up from discharge to the occurrence of diabetes, death, lost (disaffiliation)
or administrative censored data. Diabetes was defined with at least one of the
following criteria (the first date): new problem in ambulatory medical history,
or new insulin/hypoglycaemic consumption from pharmacy registry, or
HbA1c>=6.5%.We calculated the frequency, proportion, and incidence rates
of new diagnosis of diabetes and mortality. Incidence rates are reported as
crude cumulative incidence at one year with their respective 95% confidence
intervals (CI). Kaplan Meier curves for both groups were performed and com-
pared with log rank test. We used a Cox proportional hazard model to calculate
hazard ratios (HR) and 95%CI.
Results: We identified 3981 patients with NG and 884 with SH. During the
observation period, there were 84 cases of diabetes and 831 deaths. The

median observation period was 669 days.Diabetes incidence was 10.97%
(95%CI 8.98-13.22) in SH and 3.97% (95%CI 3.38-4.62) in NG, with
p<0.001. The one year diabetes incidence was 7.39% (CI95% 5.7-9.56) in
SH and 1.59% (95%CI 1.23-2.06) in NG. SH was significantly associated
with diabetes incidence (crude HR 1.33, 95%CI1.03-1.73, p 0.025), even after
adjustment for age and gender (adjusted HR 1.38; 95%CI 1.06-1.78; p
0.014).Mortality rate occurred 20.36% (95%CI 17.75-23.16) in SH and
16.35% (95%CI 15.21-17.53) in NG, with p 0.004.
Conclusion: Cumulative incidence of diabetes and mortality were
higher in SH group. This information may help to patient-physician
decision-making, and could be used to determine prospective strate-
gies of follow up after discharge. Mortality could be a competitive
event for presenting new diabetes. Is still pending treating death as a
competing risk analysis.

Disclosure:M.P. Russo: None.

372
New onset diabetes after kidney transplantation: incidence and associated
factors
V. Gomes1, F. Ferreira1, J. Guerra2, M.J. Bugalho1;
1Endocrinology, Diabetes andMetabolism Department, Santa Maria Hospital,
2Nephrology and Kidney Transplantation Department, Santa Maria Hospital,
Lisbon, Portugal.

Background and aims:New onset diabetes after transplantation (NODAT)
is a frequent metabolic complication of kidney transplantation, associated
with increased morbidity and mortality. Prior studies reported that approx-
imately 15-30% of non-diabetic kidney transplant recipients develop
NODAT in the first year after transplant. Multiple risk factors have been
identified. These include older age, race, family history of diabetes, pre-
transplant impaired fasting glucose (IFG) and impaired glucose tolerance,
obesity, hepatitis C and cytomegalovirus infection, genetic factors, de-
ceased donor, autosomal dominant polycystic kidney disease, acute rejec-
tion, as well as the type of immunosuppressive agents used to prevent or
treat rejection. The aim of this study was to evaluate the incidence of
NODAT and associated factors among kidney transplant recipients, in a
central hospital and transplant center.
Materials andmethods:Retrospective study of non-diabetic transplant recip-
ients, who underwent kidney transplant between January of 2012 and March
of 2016, with a minimum follow-up of 12 months. Patients were divided into
two groups: with and without NODAT, for comparison.
Results: In total, 125 patients were eligible for the analysis. NODAT was
identified in 27.2% of the patients (n=34; 53% female; mean age 49.6 ±
10.8 years). In the group that did not develop NODAT (n=91), 47% were
female and the mean age was 46.0 ± 13.6 years. The mean time to diagnosis
was 3.68 ± 5.7 months after transplantation and 76.5% of the patients devel-
oped NODAT in the first 3 months. All patients received immunosuppression
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with corticosteroids, tacrolimus andmycophenolate mofetil. As inducing treat-
ment, 6 patients received antithymocyte globuline (ATG) and 28 received
basiliximab in the NODAT group, whereas 24 patients received ATG and 67
received basiliximab in the group without NODAT. In the NODAT group, the
pre-transplant fasting plasma glucose levels were significantly higher (p<0.05)
and the pre-transplant IFG was significantly more frequent (51.5% versus
27.7%, p<0.05). No differences were found between the two groups for other
potential associated factors: age, race, body mass index, hepatitis C or cyto-
megalovirus infection, acute rejection and type of transplant (live or deceased
donor).
Conclusion: The high incidence of NODAT observed was similar to that
reported by others. NODAT was particularly frequent in the first 3 months
after transplant. Pre-transplant IFG was significantly associated with
NODAT, raising awareness to the need of periodical blood glucose screening.
Identification of patients with IFG will allow early implementation of lifestyle
modifications including weight control, diet and exercise in order to minimize
future development of NODAT.
Disclosure: V. Gomes: None.
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Parent-of-origin effects on gene expression in trios with type 2 diabetic
offspring
R.B. Prasad1, G. Kovacs2, A. Lindqvist1, A. Lessmark1, P. Almgren1, M.
Vitai2, N. Oskolkov1, T. Singh1, P. Vikman1, M. Åkerlund1, N. Wierup1, I.
Artner1, L. Koranyi2, L. Groop1,3;
1Department of Clinical Sciences, Diabetes and Endocrinology, Lund University
Diabetes Centre, Malmö, Sweden, 2Heart Center Foundation, Balatonfured,
Hungary, 3Finnish Institute of Molecular Medicine, Helsinki, Finland.

Background and aims: Type 2 diabetes (T2D) is seen more often in offspring
of T2D mothers rather than of T2D fathers. Further, parental sex - specific
effects on insulin concentrations have been reported, with lowest values seen
in sons of diabetic mothers. Parent-of-origin effects (POE), wherein the phe-
notypic effect of an allele depends on whether it is inherited from themother or
the father, could explain these observations.
Materials and methods: We performed RNA sequencing of 80 independent
trios enriched for type 2 diabetic offspring (77 offspring with T2D) and assessed
for differences in correlation of expression between each parent-offspring pair
on a background of parental expression correlations. Expression patterns of
genes showing parent-of-origin effects in trios were studied in adult and fetal
pancreas. Knockdown studies are ongoing to assess their influence on beta cell
mass (proliferation) and function (insulin secretion).
Results: 4662 autosomal genes expressed in blood were assessed for parental
biases in gene expression. 24 protein-coding genes showed parental biases in
gene expression of which 6 genes showed the lowest paternal-maternal corre-
lations including BMP8A,CAMK2G,CLCF1, PA2G4, PSD4, andRPS23. The
Bone Morphogenic Protein 8A coding BMP8A showed significantly higher
gene expression correlation between father-offspring (ρBMP8A=0.62,
PBMP8A=1.81x10

-09) than that of mother-offspring (ρBMP8A=0.11, PBMP8A

=3.42x10-01, PdiffBMP8A=1.97x10
-05). These data were consistent even when

assessed separately for sons and daughters. Differential expression analysis
between genders was not significant either in blood or in pancreas (p >
0.05), showing clearly that these differences in correlations were not driven
by gender. BMP8A showed significantly higher expression in the fetal pancre-
as whereas almost no expression was observed in adult pancreatic islets. The
Beta-Actin encoding ACTB showed significantly higher father-offspring
(ρACTB=0.86, PACTB=3.42x10

-23) compared to mother-offspring (ρACTB=0.60,
PACTB=6.88x10

-09, PdiffACTB=7.66x10
-07) . The only gene showing higher

mother-offspring correlations was the cardiotrophin-like cytokine factor 1 cod-
ing CLCF1 (ρCLCF1=0.23, PCLCF1=4.24x10

-02, PdiffCLCF1 = 2.06x10-04).
Conclusion: This study demonstrates that parental biases in gene expression
exist beyond imprinted genes and can have strong spatial and temporal effects
independent of gender. Some of these genes could have significant roles in
fetal development.
Supported by: EFSD/AZ, DW, DAPS, VR, ALF
Disclosure: R.B. Prasad: None.

374
Evaluation of the association of single nucleotide polymorphisms in the
sodium glucose co-transporter 2 genewith glucose homeostasis and type 2
diabetes
A. Muendlein1, J. Ebner1, A. Leiherer1, C.H. Saely2, K. Geiger1, E.-M.
Brandtner1, D. Zanolin1, A. Vonbank2, A. Mader3, P. Schwerzler3, P.
Fraunberger4, H. Drexel5;
1Vorarlberg Institute for Vascular Investigation and Treatment (VIVIT),
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Medical Central Laboratory, Feldkirch, Austria, 5Drexel University College
of Medicine, Philadelphia, USA.

Background and aims: Sodium glucose co-transporter 2 (SGLT2) is the
major transporter involved in glucose reabsorption in the kidney andmutations
in the SGLT2 encoding gene SLC5A2 cause renal glucosuria. However, the
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association between genetic variation in SLC5A2 and T2DM is still unclear
and is addressed in the present study.
Materials and methods: We genotyped the SLC5A2 tagging SNPs
rs9934336, rs3813008, and rs3116150 (completely capturing all common ge-
netic variations in the gene locus of SLC5A2 according to HapMap SNP data-
base, release 27) in 1684 coronary patients, including 400 patients with T2DM.
Results: The rare allele of rs9934336 was significantly associated with de-
creased fasting glucose and 2-hour glucose in oral glucose tolerance tests
(p=0.041 and 0.035, respectively) as well as decreased HbA1c and estimated
average fasting glucose (p=0.033 and 0.026, respectively). Further, variant
rs9934336 was significantly associated with the presence of T2DM, in univar-
iate (OR=0.82 [0.68-0.99]; p=0.037) as well in multivariate regression analysis
adjusting for age, sex, body mass index, metabolic syndrome, hypertension,
and estimated glomerular filtration rate (OR=0.79 [0.64-0.95]; p=0.019).
However, rs9934336 was not associated with serum insulin, or with the ho-
meostaticmodel assessment indices of insulin resistance and beta cell function,
respectively. Polymorphisms rs3813008 and rs3116150 were neither associat-
ed with fasting or postchallenge glucose nor with T2DM.
Conclusion: We conclude that genetic variation within the SLC5A2 gene
locus contributes to fasting as well as postchallenge plasma glucose and to
the manifestation of T2DM.
Disclosure: A. Muendlein: None.

375
PPARG Pro12Ala variant in relation to adipose tissue metabolism and
differentiation: a small genotype-based recall study
P.G. Kamble1, M.J. Pereira1, S. Gustafsson2, P. Lundkvist1, C. Castillejo-
López2, T. Fall2, E. Ingelsson2,3, J.W. Eriksson1;
1Department of Medical Sciences, Clinical Diabetes andMetabolism, Uppsala
University, 2Department of Medical Sciences, Molecular Epidemiology and
Science for Life Laboratory, Uppsala University, Uppsala, Sweden,
3Department of Medicine, Division of Cardiovascular Medicine, Stanford
University School of Medicine, Stanford, USA.

Background and aims: The minor (Ala) allele of the common Pro12Ala
polymorphism in the peroxisome proliferator-activated receptor (PPARG)
gene affects transcriptional activity of isoform 2 of the protein and has been
associated with reduced risk of type 2 diabetes. Protective effects of this poly-
morphism have been considered to be mediated by effects on adipose tissue
development and metabolism. We aimed to study the effect of the Pro12Ala
variant on adipogenesis and metabolic activities and expression of PPARG
target genes in adipose tissue.
Materials and methods: Using the genotype-based recall approach we re-
cruited Pro12Pro (4M/8F, mean age 64 ±SD 9y), Pro12Ala (6M/9F, 63±9y)
and Ala12Ala (4M/9F, 64±8y) carriers without diabetes to participate in a
detailed clinical investigation. It included BMI, body fat %, waist circumfer-
ence; fasting and post-oral glucose tolerance test (OGTT) glucose, insulin,
non-esterified fatty acids and glycerol concentrations and HbA1c, C-peptide,
HOMA-IR, and lipids. In addition, subcutaneous adipose tissue was obtained
by a needle biopsy before and after OGTT to study the expression of PPARG
target genes, glucose uptake and lipolysis regulation in isolated adipocytes.
Furthermore, the stromal vascular fraction was collected to study preadipocyte
differentiation (interim data, n=4+4 for Pro12Pro and Ala12Ala).
Results:Nomajor differences were seen in any of the anthropometric or metabolic
variables assessed between three groups Pro12Pro, Pro12Ala and Ala12Ala, re-
spectively, for BMI (kg/m2), 26.8±3.3, 24.3±3.2 and 26.6±3.6, nor HbA1c
(mmol/mol), 35.3±3, 34.7±3.2 and 35.0±3.6. Upon fasting overnight and post-
OGTT, only a trend of an increased basal and insulin-stimulated glucose uptake
in isolated adipocyteswas observed in theAla12Ala participants compared to other
two groups (p=NS). Similarly, neither basal nor isoproterenol-stimulated or
antilipolytic effect of insulin was altered in adipocytes on fasting state between
the three groups. Post-OGTT, the antilipolytic effect of insulin was higher in the
Pro12Pro participants compared to Pro12Ala (p<0.05), but not withAla12Ala. The
expression of PPARG target genes involved in adipogenesis (CD36, CEBPα,
PPARG, FABP4, and ADIPOQ), glucose (GLUT4, IRS2) and lipid metabolism
(LPL and FAS) remained unchanged in adipose tissue obtained before as well as
after OGTT. The mean adipocyte diameter was also similar between all groups.

Lastly, the preliminary analyses of preadipocyte differentiation rate assessed by
percent of differentiated cells and expression of adipogenic marker genes
(PPARG, CEBPα, ADIPOQ) did show any difference between Pro12Pro and
Ala12Ala groups.
Conclusion: We could not show any major differences in adipocyte
development, metabolism, or gene expression in adipose tissue between car-
riers and non-carriers of the PPARG Pro12Ala allele. Potential explanations to
our findings include lack of power to detect small effects of this variant, or that
the variant acts via mechanisms other than those assessed, including effects in
other tissues.
Supported by: ALF, SRC, GGF, SHLF, SDF, KAWF
Disclosure: P.G. Kamble: None.

376
The influence of dopamine-beta-hydroxylase and catechol o-
methyltransferase gene polymorphisms on the efficacy of insulin detemir
in patients with type 2 diabetes
T. Bozek1, A. Blazekovic2, M. Nikolac-Perkovic3, K. Gotovac-Jercic2, L.
Smircic-Duvnjak1, N. PIvac3, F. Borovecki2;
1Diabetology, University Clinic Vuk Vrhovac, Clinical Hospital Merkur,
2Department for Functional Genomics, Center for Translational and Clinical
Research, University of Zagreb School of Medicine, University Hospital
Center Zagreb, 3Division of Molecular Medicine, Rudjer Boskovic Institute,
Zagreb, Croatia.

Background and aims: Neurotransmitters, such as dopamine, gamma-
aminobutyric acid, serotonin and norepinephrine, are involved in the central
nervous system’s regulation of energy and glucose homeostasis and in food
intake regulation. Dopamine-beta-hydroxylase (DBH) is an enzyme that cata-
lyzes the conversion of dopamine to norepinephrine within norepinephrine
and epinephrine producing neurons and neurosecretory cells. Plasma DBH
activity is under the genetic control of a single-nucleotide polymorphism
(SNP), DBH -1021C/T, in the 5' flanking region of the DBH gene. Catechol
O-methyltransferase (COMT) is one of the major enzymes involved in cate-
cholamine and estrogen degradation. Changes in the COMT activity, associ-
ated with genetic variants in the COMT gene have consequences in various
mechanisms related to development of obesity, personality changes and be-
havior disturbances. The aim of the study was to investigate the association of
COMTVal108/158Met and DBH-1021C/T polymorphisms with effectiveness
of insulin detemir in achieving glucose control and body weight control.
Materials and methods: Observational study included 341 subjects, 185 T2DM
patients inadequately controlled with premix insulin analogues, which were re-
placedwith three doses of insulin aspart at mealtime and insulin detemir at bedtime
that were followed for 52 weeks, and 156 healthy controls. After DNA isolation
from blood samples, genotyping of DBH-1021C/T polymorphism (rs1611115)
and COMT Val108/158Met polymorphism (rs4680) was performed.
Results: The mean age of T2DM patients was 67.1±8.01 years (mean age of
healthy controls was 44.1±11.6 years), mean duration of T2DM was 16.1±5.9
years. HbA1c and fasting plasma glucose were significantly decreased after 52
weeks (8.58% vs. 7.78%, 11.7mmol/l vs. 8.7mmol/l, respectively, p< 0.001).
Insulin detemir had a significant weight sparing effect in overweight patients.
COMTA carriers (the combined AG and AA genotype) achieved significantly
better HbA1c values after the 52-week treatment compared to patients carrying
the GG genotype (7,7% vs. 8,0%, p=0.029, Mann Whitney test). This differ-
ence was not gender dependent. The group of patients who lost at least 1 kg of
weight showed the most prominent difference in achieved HbA1c values be-
tween the COMT genotypes (A carriers: 7.55% vs. GG genotype: 8.1%,
p=0.022, Mann Whitney test). Among the patients who had HbA1c decrease
over 1% and achieved HbA1c<7%, the GG genotype of the COMTwas less
frequently present when compared to the patients with higher levels of HbA1c
(p<0.005, Chi square). DBH-1021C/T genotypes were not significantly asso-
ciated with any of the measured variables.
Conclusion: Presence of one or two A allele of the COMT Val108/158Met
was associatedwith improved glycemic response, and with a better response to
insulin detemir therapy in T2DM patients.
Clinical Trial Registration Number: 9386
Supported by: Croatian Science Foundation
Disclosure: T. Bozek: None.
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Clinical phenotyping of carriers of the R138Xmutation in the SLC30A8 gene
M. Lehtovirta1, L. Sarelin2, R.C. Bonadonna3, A.-M. Richard4, J.M.
Brosnan5, T. Tuomi6,7, L.C. Groop8,9;
1University of Helsinki, Helsinki, 2Folkhälsan Research Centre, Jakobstad,
Finland, 3University of Parma and Azienda Ospedaliero, Parma, Italy,
4Cardiovascular and Metabolic Disease Department, Pfizer Inc, 5Pfizer Inc,
Cambridge, USA, 6Department of Endocrinology, Abdominal Centre,
7Folkhälsan Research Center, Helsinki, Finland, 8Clinical Science, Lund
University Diabetes Centre, Malmö, Sweden, 9Institute for Molecular
Medicine Finland, University of Helsinki, Helsinki, Finland.

Background and aims:A Loss-of-Function mutation (R138X, rs200185429)
in the SLC30A8 gene encoding the Zinc Transporter 8 (ZnT8) was shown to be
associated with a 53% reduction in risk of Type 2 Diabetes (T2D) by Flannick
in 2015, but the mechanisms have remained unclear. We, therefore, performed
clinical and metabolic phenotyping of additional family members with the
mutation by taking advantage of the enrichment of this mutation (0.22%) in
a small Botnia region, as compared with the rest of Europe (0.01%).
Materials and methods: Altogether 53 (25 women) R138X carriers (LoF)
and 47 (23 women) non-carriers (Contr) from the same families underwent a
190 min mixed meal test (75g glucose, 17g protein, 15g fat) with blood sam-
ples drawn at 0, 20, 40, 70, 100, 130, 160 and 190min for the determination of
glucose, insulin, c-peptide, glucagon and zinc (Zn) concentrations.
Results: There were no differences in mean age (LoF: 50.5 ± 2.1vs. Contr: 53.4
± 2.2 years, p 0.34), BMI (27.4 ± 0.6 vs. 26.1 ± 0.4 kg∙m-2, p 0.09) or waist
circumference (men: 91.8 ± 1.7 vs. 93.7 ± 1.3 cm, p 0.39 and women: 91.6 ± 2.6
vs. 87.3 ± 1.9 cm, p 0.20); neither were there differences in fasting glucose,
HbA1c, insulin, c-peptide and glucagon concentrations, respectively. No differ-
ences were observed in stimulated glucose, insulin, c-peptide, glucagon/insulin
AUC nor in early or late phase insulin secretion. Given the suggestion by Tamaki
in 2013, we also estimated hepatic insulin clearance during test meal, but ob-
served no differences between LoF and Control. Interestingly, among LoF car-
riers, Zn was higher both at fasting (14.7 ± 0.3 vs. 13.3 ± 0.3 μmol∙L-1, p 0.004)
and during test meal (2500 ± 59 vs. 2333 ± 56 μmol∙min∙L-1, p 0.044, respec-
tively), the difference being more pronounced among men.We also explored the
distribution of genotypes of the T2D-associated common arg325trp -variant
(rs13266634) in the SLC30A8 gene and observed that LoF carriers lacked the
TT genotype (CC 70% vs. 36%, CT 30% vs. 30% and TT 0% vs. 34%).
Conclusion:Comprehensive phenotyping of carriers with LoFmutation in the
SLC30A8 gene (R138X) did not provide any clear explanation for the protec-
tive effect of this genotype from T2D. However, mutation carriers had higher
plasma zinc concentrations. Carriers also lacked the homozygous protective
common variant genotype TT.
Supported by: Pfizer Inc
Disclosure:M. Lehtovirta: None.

378
Estimation of heritability for diabetic complications based on genome-
wide association study in Chinese population
G. Jiang1, C.H.T. Tam1, A.O. Luk1, C.K. Lim1, X. Fan2, N. Tang3, S. Tsui4,
W. Yu5, B. Tomlinson1, Y. Huang4, H. Lan1, C. Szeto1, W. So1, J.C.N. Chan1,
R.C.W. Ma1;
1Department of Medicine and Therapeutics, The Chinese University of Hong
Kong, 2Department of Statistics, The Chinese University of Hong Kong,
3Department of Chemical Pathology, The Chinese University of Hong
Kong, 4School of Biomedical Sciences, The Chinese University of Hong
Kong, 5Department of Electronic and Computer Engineering, Hong Kong
University of Science and Technology, Hong Kong, China.

Background and aims: Genome-wide association studies (GWASs) have
successfully identified a number of common single-nucleotide polymorphisms
(SNPs) associated with diabetic complications or associated traits. However,
genetic variants identified by GWAS explain only a small proportion of the
expected narrow-sense heritability (h2) defined as the ratio of additive effects
of genotyped SNPs to phenotypic variance. In this study, we aim to estimate

the narrow-sense heritability for diabetes complications and associated traits
utilizing GWAS data from the Hong Kong Diabetes Registry (HKDR).
Materials and methods: The Hong Kong Diabetes Registry includes pro-
spective follow-up of more than 8,000 patients with type 2 diabetes (T2D).
Samples were genotyped using the Illumina Omni 2.5+ exome array. After
standard quality control, ~1.2 million common SNPswere included in the final
analysis. A recently developed method, genome-wide complex trait analysis
(GCTA; v1.26.0), was used to estimate the heritability for different diabetes-
related traits and diabetic complications based on the common SNPs.
Phenotypes were adjusted for age, gender, top 20 principle components and
use of medications at baseline. We also evaluated the genetic correlation be-
tween cardiometabolic traits and diabetic complications.
Results: After sample quality control, we included 5,742 unrelated Chinese
subjects with T2D in this analysis (mean age of all subjects 57.5 ± 13 years,
45.5%male, median duration of diabetes 6 [IQR: 2-11] years at baseline). In
the HKDR, the heritability h2 accounted by common SNPs was 0.17
(SE=0.067) for eGFR, 0.07 (SE=0.07) for urine albumin/creatinine ratio
(UACR), 0.36 (SE=0.072) for HDL cholesterol, 0.12 (SE=0.068) for LDL
cholesterol, 0.24 (SE=0.07) for triglyceride, 0.28 (SE=0.071) for the ratio of
total cholesterol and HDL. For binary outcomes, heritability on the liability
threshold scale was 0.15 (SE=0.104) for chronic kidney disease (CKD), 0.23
(SE=0.149) for end-stage kidney disease (ESRD), 0.31 (SE=0.155) and 0.24
(SE=0.116) for neuropathy and retinopathy, respectively. The estimated genet-
ic correlations between most pairs of traits were modest, except the correlation
exhibited between HDL and UACR (ρ=-0.74, SE=0.456, P=0.009).
Conclusion: Our results provide novel insights on the genetic architecture of
diabetic complications in Chinese. Our observed heritability is broadly similar
to that recently reported for DKD in type 1 DM. Analysis are ongoing to
identify the genetic overlap between the different complications in T2D.
Supported by: RGC Scheme, Focused Innovations Scheme, Faculty
Postdoctoral Fellowship
Disclosure: G. Jiang: None.

379
Identification of susceptibility loci for diabetes-related traits in a mouse
model for the metabolic syndrome
S. Lebek1, T. Schallschmidt1, D. Altenhofen1, Y. Schulte1, M. Damen1, M.
Blank1, N. Hampe1, A. Pelligra1, C. de Wendt1, T. Stermann1, S. Walsh1, B.
Knebel1, A. Schürmann2, A. Chadt1, H. Al-Hasani1;
1Institute for Clinical Biochemistry and Pathobiochemistry, German Diabetes
Center, Düsseldorf, 2Department of Experimental Diabetology, German
Institute of Human Nutrition (DIfE), Nuthetal, Germany.

Background and aims: Inbred strains of mice can be used as model system for
human metabolic diseases. New Zealand obese (NZO) mice present the meta-
bolic syndromewith symptoms of obesity, hyperglycemia, hypercholesterolemia
and hypertension and are considered as a polygenic model for obesity and type 2
diabetes (T2D). Until today, the genetic variants that predispose NZO mice for
diabetes have not been elucidated. The aim of this study is to identify novel
susceptibility loci for obesity and diabetes by combine gene-driven and
phenotype- approaches. We crossbred obese diabetes-prone NZO with lean
and diabetes-resistant 129P2 mice and performed QTL and expression analysis.
Materials and methods: Animals of the backcross population (300 females
and 300 males) were phenotyped and genotyped by using a genome-wide
high-density SNP panel. All mice received a high fat diet (45 % fat/calories)
after weaning. After 21 weeks of age, mice were sacrificed and tissues as well
as plasma were harvested. The calculation of phenotype-genotype associations
was performed by QTL analysis. Expression levels were analysed using qRT-
PCR and Microarray approaches.
Results: By linkage analysis four QTL for metabolic traits were identified on
chromosome 4. A major QTL for blood glucose levels (Logarithm of the odds
(LOD) 7.1) was detected at 35.4 cM. Heterozygous mice (NZO/129P2)
showed higher levels of blood glucose, liver weight, final blood glucose and
final plasma insulin compared to homozygous allele carriers (NZO/NZO). The
T2D prevalence was nearly 20 % higher in NZO/129P2 compared to NZO/
NZO mice. Expression analysis revealed candidate genes in adipose tissues

Diabetologia (2017) 60 (Suppl 1):S1–S608S174



(brown adipose tissue and gonadal white adipose tissue) as well as skeletal
muscle and liver tissue.
Conclusion: We identified novel susceptibility loci associated with T2D on
mouse chromosome 4. Furthermore, we found several candidate genes carry-
ing strain-specific variants and which were associated with the diabetogenic
phenotype of the NZO/129P2 population. In the future, investigation of these
candidates will be performed by functional studies in vitro and in vivo.
Additionally, generation of recombinant congenic mice (RCS) is in process
to narrow down the identified QTL region.
Supported by: German Center for Diabetes research (DZD)
Disclosure: S. Lebek: None.
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Deep re-sequencing of 9 type 2 diabetes GWAS loci by comparison of
extremes of dynamic indices of insulin secrection
D. Bailetti1, F. Sentinelli1, L. Bertoccini1, A. Di Costanzo2, M. Incani3, M.
Arca2, F. Leonetti1, S. Prudente4, M. Baroni1,3;
1Experimental Medicine, la SAPIENZA, 2Internal Medicine and Medical
Specialties, la SAPIENZA, Rome, 3Medical Sciences, University of
Cagliari, Cagliari, 4Mendel Laboratory, IRCCS Casa Sollievo della
Sofferenza, San Giovanni Rotondo (FG), Italy.

Background and aims: The susceptibility genes for Type 2 Diabetes (T2D)
identified so far are mainly involved in beta-cell function. To this point,
Genome-Wide Association Studies (GWAS) have identified a large number of
loci. Despite this large number, the major part of T2D inheritance is still uncov-
ered. This missing heritability might be explained by multiple, low-frequency
variants that are not captured by GWAS. A powerful approach to highlight causal
variants is to deep re-sequence candidate genes. To enhance the probability to
highlight causal or protective variants together with the appropriate statistical
power, we aimed to identify by Next Generation Sequencing (NGS) low-
frequency variants in GWAS loci for T2D, searching for primary defects in
beta-cell insulin secretion. For this, we applied a two stage study design: Stage
1, deep re-sequencing of coding and flanking regions of 9 candidate genes that
reach GWAS significance (p<10-8), in individuals selected from the extremes of
insulin secretion, adjusted for insulin resistance, i.e. Disposition Index (DI); Stage
2, confirmation of the association by genotyping the variants differently distributed
between the two extremes of insulin secretion in larger and independent groups of
Italian adults and children (N=3130).
Materials and methods: In a large population, very well characterized from
OGTT, measures of insulin secretion and resistance have been calculated,
including insulinogenic index (IGI30), ISI (insulin-sensitivity index), and DI
(IGI30xISI). NGS was performed on MiSeq system (Illumina) with TruSeq
Custom Amplicon approach. Variants are investigated by proper bio-
informatics tools. Discovered variants will be genotyped by Real-Time PCR
or by suitable methods such as SNP array and genotyping by sequencing.
Results: We sequenced 383 subjects from the discovery sample. Preliminary
results show more than 1500 variants in this sample. Bioinformatics tools predict
that at least 122 of themmay have a functional effect on protein, beingmissense or
nonsense. A small but relevant part of passing-filter variants seems to be newly
discovered (no rs) or to presumptively affect protein function.We then searched for
a different distribution of all the infrequent variants within the two extremes of DI.
Variants in one of the genes, ADAMTS9, were significantly associated with the
higher extreme (>80%) of DI distribution (OR= 1.30 p=0.03). A similar trend was
observed for four of the 9 candidate genes. Multivariate analyses showed that
carriers of one o more variants have an OR= 9.06 (1.73-47.42) p=0.009 and
OR= 8.52 (1.32-55.01) p=0.024 respectively, to be in the >80% extreme of DI.
Conclusion: The next stage involves the in-depth analysis of all the variants
discovered, evaluating distribution, frequency, and possible function, together with
the replication studies in large cohorts to confirm the association with altered
insulin secretion. We expect that this study will deliver several results: from con-
firmatory gene association to newer T2D associated polymorphisms, to possible
new insights into potential biological mechanisms influencing T2D pathogenesis.
Supported by: fellowship granted by the Italian Diabete Ricerca Foundation
and MSD Italy
Disclosure: D. Bailetti: Grants; fellowship granted by the Italian Diabete
Ricerca Foundation and Merck Sharp & Dohme Italy.
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Genetic variability in eIF2α gene can increase the risk for glucose
disorder with aging or higher BMI in a Chinese Han population
N. Gu, X. Ma, J. Zhang, M. Jin, N. Feng, R. Deng, G. Bai, H. Zhang, X. Guo;
Peking University First Hospital, Beijing, China.

Background and aims: The increasing evidence suggested that unfolded
protein response plays an important role in chronic metabolism disease such
as type 2 diabetes. Accumulation of unfolded protein in the endoplasmic
reticulum (ER) retards mRNA translation through activation of the protein
kinase PERK and eukaryotic translation initiation factor 2 alpha (eIF2α).
Some studies had demonstrated that genetic variation of the PKR- like ER
kinase (PERK)/ eIF2α pathway leads to β-cell function failure. The aims of
this article was to assess the possible association between the eIF2α gene and
the risk of glucose metabolism abnormality.
Materials and methods: We selected 2 SNPs (rs9840992 T>C and
rs13072593 A>G) at eIF2α locus according to CHB database from HapMap
R#27 (r2<0.8 and MAF≥0.05) and genotyped 1,466 unrelated non-diabetic
individuals screened by 75g-OGTT (845 prediabetic subjects and 621 normal
controls) using mass spectrometry assay. Out of all subjects, 733 did insulin
release test following 75g-OGTT. We evaluated various indicators of insulin
resistance and islet β-cell function. All statistical analyses were assessed using
the SPSS statistical package (version 13.0; SPSS, Chicago, IL) and Haploview
4.1(http:// www.broadinstitute.org/haploview/haploview).
Results: The carriers of genotype CC at rs9840992 had a higher insulin level
at 120min after 75g glucose load compared to the non-carriers [49.86(30.38-
79.61) vs 44.32(26.42-70.75) mU/L, p=0.038]. We also found that homozy-
gotes of CC had higherΔI30/ΔG30 [10.82(6.25-19.35) vs 8.97(5.35-16.49),
p=0.008] and ΔI120/ΔG120 [23.02(13.47-43.21) vs 19.38(10.45-36.57),
p=0.017] compared to non-carriers, and the differences were still significant
after adjusted for insulin resistance (p’=0.004 and p’=0.006, respectively).
Homozygotes of CC had greater AUCi measurements compared to non-
carriers (p=0.023, p’=3.7×10-4 adjusted for insulin resistance). When age ≥
65yr or BMI≥24kg/m2, or carrying the risk allele T of SNP rs9840992 was
taken as a risk factor of prediabetes respectively, the cumulative risk analysis
showed that the more factors the individuals carried, the higher risk they were
at for prediabetes (p=0.000). The subjects who carried all the 3 risk factors had
a risk of about 2.5 folds as high as those who carried none of the given three
factors (OR=2.428, p=0.005) for glucose metabolism abnormality(Figure 1).
Conclusion: Genetic variability at eIF2α locus may increase the risk for glu-
cose disorder with aging or higher BMI in the Chinese population.

Supported by: National Natural Science Foundation of China (NSFC 30771033)
Disclosure: N. Gu: Grants; National Natural Science Foundation of China
(NSFC 30771033).
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Genetic control of glucose tolerance and insulin secretion by CD26/DPP4
is abrogated in prediabetes
R.S. Patarrão1, N. Duarte2, J.F. Raposo1,3, J. Costa2, R.T. Ribeiro3, L.
Gardete-Correia3, R. Duarte3,4, J.M. Boavida3, I. Correia3, R. Andrade3, J.
Medina4, C. Penha-Gonçalves2, M. P. Macedo1,5;
1CEDOC, NMS-UNL, Lisbon, 2Instituto Gulbenkian de Ciência, Oeiras,
3APDP-Diabetes Portugal Education and Research Center, 4Sociedade
Portuguesa de Diabetologia, Lisbon, 5Department of Medical Sciences,
Institute of Biomedicine-iBiMED, University of Aveiro, Aveiro, Portugal.

Background and aims: CD26/DPP4 enzymatic activity targets the gastroin-
testinal hormones, glucagon-like polypeptide 1 (GLP-1) and glucose-
dependent insulinotropic polypeptide (GIP) possibly counteracting their
incretinic effect. Nevertheless, it is unclear the impact of CD26/DPP4 gene
has a measurable action in glucose excursion and insulin secretion modulating
thereby glucose metabolism. We have taken the approach of analysing the
action of CD26/DPP4 on metabolic traits both in normoglycemic and predia-
betes individuals using a human cohort and analysing a mutant mouse model.
Materials and methods: The PREVDIAB2 cohort was collected in 2014 and
comprises 1,088 individuals from the Portuguese population that underwent
OGTT analyzed at 0, 30 and 120min after the glucose challenge. We have geno-
typed this collection for 27 SNPs in the CD26 genomic region and preformed
genetic association tests against glucose and C-peptide measurements taken in the
course of theOGTT.We also analyzed glucose excursions and theC-peptide levels
in the CD26 knockout mice upon OGTT as compared to wild-type mice.
Results: We found that in normoglycemic individuals, several CD26 SNPs were
highly associated to measurements of glycemia excursion (highest association,
P=9.28X10-7) and C-peptide levels (highest association, P=5.31X10-5) across the
OGTT. This indicates that the CD26/DPP4 gene controls glucose metabolism
efficiency in the post-prandial state. Strikingly, this control was absent in subjects
with prediabetes. In accordance, serum CD26/DPP4 activity was increased in pre-
diabetic individuals. Moreover, we found that CD26KO animals revealed a lower
glucose excursion and increased insulin secretion in response to OGTT, reinforcing
the notion that the CD26 gene has a measurable effect in glucose metabolism.
Conclusion: Together these results revealed that the CD26 gene region is
controlling glucose metabolism through regulation of incretin effects under
normoglycemia. Nevertheless, prediabetes states appear to override these
mechanisms of metabolic control, possibly due to an increased expression of
CD26/DPP4 activity in subjects with prediabetes. We hypothesize that in
prediabetes, CD26 expression may be under epigenetic effects that may have
an impact on therapies based in DPP4 inhibitors.
Supported by: PTDC/BIM-MET/0486/2012, PTDC/DTP-EPI/0207/2012,
PTDC/BIM/MET/2115/2014
Disclosure: R.S. Patarrão: None.
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Key role of beta-arrestin 1 in preserving the function and mass of pan-
creatic beta cells in vivo
J. Obeid, D. Greuet, A. Varrault, S. Costes, J. Mathieu, S. Dalle, M. Ravier, G.
Bertrand;
Institut de Génomique Fonctionnelle, CNRS, INSERM, Université de
Montpellier, Montpellier, France.

Background and aims: Pancreatic beta cell function andmass alterations play
a central role in the pathogenesis of type 2 diabetes (T2D). Our previous work
suggests that beta-arrestin 1 (ARRB1), an ubiquitously expressed scaffold
protein, plays a role in insulin secretion and beta cell survival. To characterize
the precise role of ARRB1 in beta cells, we analyzed the physiological effects
of conditional invalidation of Arrb1 specifically in beta cells (βArrb1KO
mice).
Materials and methods:Mice invalidated for Arrb1 specifically in beta cells
(βArrb1KO) were generated using the Cre-loxP system under the control of
the Ins1 promoter. Male mice βArrb1KO and βArrb1WT (controls) were fed
with standard or high-fat diet (HFD) for 11 weeks.
Results:Under standard diet, βArrb1KO mice displayed similar weight
gain, fasting and postprandial glucose levels as well as glucose toler-
ance compared to βArrb1WT mice. In contrast, insulin secretion in
response to glucose was altered both in vivo (p<0.05) and in vitro
(p<0.01). In addition, morphometric analysis of pancreatic histological
sections from βArrb1KO mice indicated a significant reduction in islet
mass (p<0.05), with a population significantly enriched in small islets
but depleted in large islets. On the other hand, under HFD,
βArrb1KO mice displayed a comparable overweight to βArrb1WT
mice but deficient compensatory hyperinsulinemia (p<0.05) and aggra-
vated oral glucose intolerance (p<0.05). In addition, βArrb1KO mice
did not show compensatory adaptation in islet mass unlike βArrb1WT
mice. Interestingly, ARRB1 protein expression was increased in islets
from prediabetic db/db mice. Conversely, ARRB1 protein expression
was reduced in islets from mice under insulin resistance conditions
(HFD, aged C57BL/6J, diabetic db/db mice).
Conclusion: Our results demonstrate the critical role of ARRB1 in the func-
tion, maintenance and plasticity of beta cell mass in vivo. A lack of ARRB1
protein expression in the states of insulin resistance could lead to defective
compensatory increase in beta cell functional mass leading to T2D.
Disclosure: J. Obeid: None.
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How does MICU2 regulate stimulus secretion coupling in pancreatic beta
cells?
N.V. Vishnu, D. Nicholls, H. Mulder;
Unit of Molecular Metabolism, Lund University, Malmö, Sweden.

Background and aims: MICU2 and its homologue MICU1 heterodimerize
and act as molecular gatekeepers of the mitochondrial calcium uniporter
supercomplex (mtCUC). Although, MICU1 has been implicated in stimulus-
secretion coupling, the role of MICU2 in pancreatic β-cell function is unclear.
In this project, we specifically aimed to: Determine functional and bioenergetic
consequences of MICU2 perturbation in rodent INS-1 832/13 and human
EndoC-βH1 cell lines.
Materials and methods: Standard assays of insulin secretion, mitochondrial
respiration measurement and live cell imaging tools and techniques were used
in this study.
Results: Our experiments revealed that both the basal 2.8 mM and
16.7 mM glucose stimulated mitochondrial calcium ([Ca2+]mito) eleva-
tions were reduced by 33% (n=36 cells, p<0.0001) and 51% (n=36
cells, p<0.0001) respectively in INS-1 832/13 cells. Similar to our
data in INS-1 832/13 cells, we obtained a 52% (n=23 cells,
p=0.0169) and 62% (n=23 cells, p=0.0066) reduction in basal
2.8 mM and 20 mM glucose stimulated [Ca2+]mito elevation in
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EndoC-βH1 cells. Furthermore, Micu2 knock down hyperpolarized the
inner mitochondrial membrane 50% (n=164 cells, p=0.0001) less than
control INS-1 832/13 cells. Moreover, basal 2.8 mM glucose and
16.7 mM glucose stimulated ATP/ADP ratio rises were diminished
by 20% (n=20 cells, p<0.0001) and 92% (n=20 cells, p<0.0001),
respectively, in INS-1 832/13 cells. In contrast, in EndoC-βH1 cells,
2.8 mM glucose and 20 mM glucose stimulated ATP/ADP ratio ele-
vation declined by 24% (n=21 cells, p=0.018) and 50% (n=21 cells,
p=0.0078), respectively. In addition, 2.8 mM glucose and 16.7 mM
glucose stimulated insulin secretion were diminished by 40% (n=3,
p<0.0001) and 38% (n=3, p=0.0026), respectively, in INS-1 832/13
cells. Furthermore, fold change in insulin secretion from 2.8 mM to
16.7 mM glucose was diminished by 53% (n=3, p=0.0018) in
EndoC-βH1 cells upon Micu2 knock down. [Ca2+]mito, and cytosolic
calcium ([Ca2+]c) peaks were abrogated by 59% (n=109, p<0.0001)
and 68.9% (n=217, p<0.0001) respectively upon 36 mM K+ stimula-
tion in INS-1 832/13 cells. Moreover, subplasmalemmal calcium
([Ca2+]mem) upon 36 mM K+ stimulation was enhanced by 56.5%
(n=64, p<0.0001) in Micu2 knock down INS-1 832/13 cells.
Conclusion: MICU2-associated [Ca2+]mito mtCUC might be locally
interacting and maintaining the plasma membrane Ca2+ channels desensitized
in pancreatic β-cells. The perturbation of MICU2 might lead to dysfunctional
[Ca2+]c redistribution, disrupting metabolic control of insulin secretion in pan-
creatic β-cells.
Disclosure: N.V. Vishnu: None.
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Abn-CBD stimulates insulin secretion and promotes beta cell
proliferation in human and mouse islets through GPR55-independent
signalling
I. Ruz-Maldonado1, A. Pingitore1, B. Liu1, G.C. Huang1, D. Baker2, F.J.
Bermúdez-Silva3, S.J. Persaud1;
1Diabetes Research Group, Division of Diabetes and Nutritional Sciences,
King's College London, 2Barts and The London School of Medicine and
Denstistry, Blizard Institute, London, UK, 3Unidad de Gestión Clínica
Intercentros de Endocrinología y Nutrición, Instituto de Investigación
Biomédica de Málaga (IBIMA), Hospital Regional Universitario de Málaga,
Málaga, Spain.

Background and aims: GPR55 belongs to the highly specialised G-
protein coupled receptor family. We and others have reported that its
activation increases insulin secretion. The aims of the current study
were to investigate the effects on insulin secretion and proliferation of
Abn-CBD, an apparently selective GPR55 agonist, and to gain new
insights into the signalling pathways operating downstream of Abn-
CBD in human (H) and mouse (M) islets.
Materials and methods: Islets isolated from WT C57BL/6J and
GPR55KO mice and human organ donors were perifused in the ab-
sence or presence of Abn-CBD, and insulin secretion and [Ca2+]i were
quantified by RIA and microfluorimetry respectively. The effect of
Abn-CBD on beta cell proliferation (BrdU incorporation) in
GPR55WT and KO M islets was evaluated over 5 days via fluores-
cence microscopy. PhosphoAKT and CREB, and total AKT and CREB
expression were also evaluated by western blotting in H and M islets
using Abn-CBD.
Results: 1μM Abn-CBD potentiated glucose-induced insulin secretion
in WT and GPR55KO mice islets (WT: 9±1.5 pg/islet/min maximum
increase (MI) above 20mM glucose response (20GR); KO: 9±1.2) and
the effect of 10μM Abn-CBD was significantly increased in islets
from GPR55KO mice (WT: 3±0.4 pg/islet/min MI above 20GR; KO:
13±0.5; n=3-4, p<0.0001). These results on insulin secretion were in
agreement with the changes in [Ca2+]i after treatment with 1 and
10μM Abn-CBD in WT and GPR55KO islets (WT, 1μM Abn-CBD:
0.02±0.01 fluorescence 340/380, MI above 20GR, 10μM Abn-CBD:
0.02±0.01; KO, 1μM Abn-CBD: 0.02±0.01, 10μM Abn-CBD 0.03
±0.01). In addition, Abn-CBD stimulated concentration-dependent po-
tentiation of glucose-induced insulin secretion from H islets (vehicle:
18±0.4 pg/islet/min, 0.1μM Abn-CBD: 48±0.4, 1μM Abn-CBD: 60

±1.4, 10μM Abn-CBD: 83±1.1; n=4, p<0.0001). Similar stimulatory
effects of Abn-CBD on [Ca2+]i were observed in H islets (0.1μM
Abn-CBD: 0.03±0.01 fluorescence 340/380, MI above 20GR, 1μM
Abn-CBD: 0.04±0.02). Abn-CBD also significantly increased beta cell
proliferation of islets isolated from WT mice (vehicle: 0.8±0.1 BrdU+
insulin cells, 1μM Abn-CBD: 1.6±0.3, p<0.0001, n=60) and it in-
creased islet area (vehicle: 8,000μm2, 1μM Abn-CBD: 10,500,
p<0.01, n=60). Islets from GPR55KO mice showed significantly re-
duced basal BrdU incorporation compared to WT islets (0.2±0.03 vs.
0.8±0.07 BrdU+ insulin cells, p<0.001), but Abn-CBD was able to
promote beta cell proliferation in GPR55KO mice islets (0.9±0.03
BrdU+ insulin cells, p<0.0001). 10μM Abn-CBD increased CREB
phosphorylation by 30% in M islets and AKT phosphorylation by
20% in H islets.
Conclusion:Our results indicate that Abn-CBD increases insulin secre-
tion and [Ca2+]i in M and H islets. It also induced increases in CREB
and AKT phosphorylation, in beta cell proliferation and in enhancing
islet area. The data obtained with islets isolated from GPR55KO mice
indicate that Abn-CBD exerts these stimulatory effects in a GPR55
independent manner. A broader knowledge of the novel mechanisms
of action of Abn-CBD might offer new approaches to treat type 2
diabetes.
Supported by: EFSD/MSD
Disclosure: I. Ruz-Maldonado: None.
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Extracellular nicotinamide phosphoribosyltransferase (eNAMPT) plays a
dose- and time- dependent role in pancreatic beta cell function
S. Sayers, E. Evans, R. Beavil, P. Caton;
King's College London, London, UK.

Background and aims: Serum levels of nicotinamide phosphoribo
syltransferase (eNAMPT; visfatin/PBEF) are elevated in patients with Type
2 diabetes (T2D). However, the role of eNAMPT in pathophysiology remains
unclear. Here we examined acute and chronic dose-dependent effects of
eNAMPT on pancreatic islet function.
Materials and methods: Islets from mice were isolated and treated with
recombinant eNAMPT for 5 minutes-1 hour and 24-72 hours, at concentra-
tions of 0.1-10ng/ml. Glucose-stimulated insulin secretion (GSIS) was mea-
sured by radioimmunoassay. Intracellular calcium ([Ca2+]cyt) was measured in
MIN6 cells using Fura-2 and wide-field microscopy. Apoptotic activity was
measured using Caspase-Glo 3/7 assay and cellular NAD/NADH by colori-
metric assay. Gene expression was assessed by qPCR and proliferation by
BrdU staining.
Results: Insulin secretion in response to elevated glucose (2 vs 20mM)
was largely unchanged after less than 24 hours of eNAMPT exposure
except for when treated with 0.1ng/ml eNAMPT for 30 minutes (no
treatment: 0.474± 0.045ng/ml vs 0.1ng/ml: 1.157 ± 0.195ng/ml, n=8, 4
size matched islets/well, P<0.05). However, GSIS was increased after 24-
72 hours treatment with 1ng/ml eNAMPT (no treatment: 1.948 ±
0.313ng/ml vs 1ng/ml: 4.600 ± 0.816ng/ml at 48 hours, n=8, P<0.05)
via NAD-dependent effects. In contrast, islets treated with higher concen-
trations of eNAMPT (P<5ng/ml) showed NAD-independent impaired
levels of GSIS (5ng/ml: 1.347 ± 0.120ng/ml, NS) and reduced intracellu-
lar [Ca2+]cyt (no treatment: 111.7 ± 0.921% vs 5ng/ml: 106.5 ± 0.595%,
n=22, P<0.05) after 48 hours treatment. Gene expression analysis revealed
that exposure to eNAMPT (P<5 ng/ml) led to reduced expression of Pdx1
(no treatment: 1.013 ± 0.096 vs 5 ng/ml: 0.636 ± 0.067 normalised to
Gapdh, NS) and to an enhanced inflammatory response (increased mRNA
levels of Mcp1: no treatment: 1.075 ± 0.196 vs 5ng/ml: 5.482 ± 1.258,
P<0.001; Il1β: no treatment: 1.138 ± 0.291 vs 5ng/ml: 5.459 ± 2.002,
P<0.05; Tnfα: no treatment: 1.258 ± 0.553 vs 5ng/ml: 2.503 ± 0.902, NS,
all normalised to Gapdh, n=5). Correspondingly, apoptosis is enhanced in
islets treated with high concentrations of eNAMPT in the presence of
cytokines (no treatment: 103492 ± 11398 vs 5ng/ml: 169693 ± 20836
luminescence (RLU), n=8, 6 size matched islets/well, P<0.05). Numbers
of proliferating beta cells are unchanged after eNAMPT treatment (n=4).
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Conclusion: Chronic eNAMPT exposure at levels similar to those ob-
served in T2D serum is detrimental to normal beta cell function.
However, moderate eNAMPT exposure at levels similar to those ob-
served in non-diabetic serum promotes insulin secretion. This data
begins to clarify previous conflicting findings regarding eNAMPT in
T2D. Additional mechanisms of eNAMPT action are being investigat-
ed including the role of monomeric eNAMPT in beta cell function as
well as treating with eNAMPT in vivo.
Supported by: Diabetes UK
Disclosure: S. Sayers: None.
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Using recombinase-mediated cassette exchange to enginner MIN6 insulin
secreting cells with a tetracycline-regulated expression system
H. Ishihara, A. Furukawa, A. Tanaka,M. Kosuda, M. Yamana, A. Nagasawa,
S. Yamaguchi;
Division of Diabetes and Metabolism, Nihon University School of Medicine,
Tokyo, Japan.

Background and aims: It has been widely accepted that pancreatic β-cell
impairment, whether in terms of function, mass or both, is of central
importance for the development not only of type 1 but also type 2
diabetes mellitus. Recent advances in genome-wide association analysis
and a number of studies analyzing transcriptomes or proteomes in insulin
secreting cells have revealed genes to possibly be involved in impaired β-
cell function and/or mass. However, research progress beyond identifica-
tion of these candidate genes has been hampered and analyses of the
functional impacts of these abnormalities have been limited. Although
imperfect, utilization of highly differentiated insulinoma cell lines, such
as MIN6, is an approach to studying gene functions in insulin secretion.
However, one of the disadvantages encountered in using these cells is the
low transfection efficiency of nucleotides. When investing effects of ab-
normalities in candidate genes, 70-80% of cells, perhaps more, need to be
genetically modified, because physiological phenotypes are not anticipated
to be particularly large. A viral vector approach is one method overcom-
ing this difficulty. However, producing viral vectors is not very easy.
Therefore, generating stable cell lines would be preferable, offering the
advantages of accuracy and reproducibility of experiments, although gen-
erating such cell lines from highly differentiated insulin secreting cells
would also be time-consuming and laborious. We herein report a very
efficient system based on the recombinase-mediated cassette exchange
(RMCE) for generation of a MIN6-derived master cell line for gain-of-
function and loss-of-function studies of candidate genes.
Materials and methods: A recipient platform for RMCE was generated
that has the zeocin-resistant gene flanked with a set of hetero-specific
yeast flippase recognition target (FRT) sites. MIN6 cells, first
engineered to have a tetracycline-regulatable expression system, were
randomly integrated the recipient platform and searched for clones
expressing GFP uniformly and at a high level. Clones with multiple
platform integration were eliminated by sequential RMCE and analysis
of antibiotic sensitivity. Overexpression and suppression of gene-of-
interest are achieved by delivery with an exchange vector of cDNAs
and shRNAs, respectively, flanked with FRT sites together with a
flippase expressing plasmid.
Results: We selected one clone based on their morphological features
resembling those of parental MIN6 cells and their robust and uniform
GFP expression after doxycycline induction and named MIN6CE.
MIN6CE cells exhibit an approximately 10-fold induction of insulin
secretion in response to high glucose concentrations. Using this cell
line, we showed that engineered clones with induced or suppressed
expression of glucokinase were generated within 6 weeks. Moreover,
we could simultaneously generate clones overexpressing either Fdft1,
Gprc5c, Prss8, Gm773, Igsf21, or Serping1, whose expressions are
different between MIN6 subclones with high and moderately-low glu-
cose responsiveness in our preliminary microarray analysis. We found
that Gprc5c and Prss8 overexpressions increased insulin secretion.

Conclusion:We established MIN6CE as a powerful tool for studying molec-
ular mechanisms of insulin secretion.
Supported by: Grants-in-Aid for Scientific Research from the Ministry of
Health, Labor
Disclosure: H. Ishihara: Grants; Astellas, MSD, Sanofi, Tanabe-Mitsubishi,
Boehringer-Ingelheim, Novartis, Novonordisc, Kyouwa-hakko-kirin, Eli-lilly,
Daiichi-sankyo, Ono pharmaceuticals. Lecture/other fees; Astellas, MSD,
Sanofi, Tanabe-mitsubishi, Novonordisc, Kyouwa-hakko-kirin.
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Loss of intra-islet heparan sulfate represents a novel marker for the pro-
gression of type 1 diabetes in humans
C.J. Simeonovic1, S.K. Popp1, L. Jensen1, D.J. Brown1, A. Ziolkowski1, B.
Ludwig2, S. Bornstein2, J.D. Wilson3, A. Pugliese4, T.W.H. Kay5, H.
Thomas5, T. Loudovarus5, F. Choong1, C. Freeman1, C. Parish1;
1The John Curtin School of Medical Research, The Australian National
University, Canberra, Australia, 2Technical University Dresden, Dresden,
Germany, 3The Canberra Hospital, Canberra, Australia, 4University of
Miami Miller School of Medicine, Miami, USA, 5St Vincent's Institute of
Medical Research, Melbourne, Australia.

Background and aims: Human type 1 diabetes (T1D) is an autoimmune
disease and multiple destructive mechanisms are likely. In addition, a
residual beta cell mass can exist at diagnosis, highlighting the potential
for rescue by novel therapies. We have previously demonstrated unusually
high levels of the polysaccharide heparan sulfate (HS) and heparan sulfate
proteoglycans (HSPGs) inside mouse beta cells, a critical role for intra-
cellular HS in beta cell survival, the progressive loss of islet HS during
T1D progression in NOD mice and expression of the HS-degrading en-
zyme heparanase (Hpse) by islet-infiltrating leukocytes. Treatment of
NOD mice with PI-88, a Hpse inhibitor/HS mimetic, reduced the inci-
dence of T1D by 50% and preserved intra-islet HS, suggesting that Hpse-
mediated loss of beta cell HS contributes to T1D disease. In this study
we examined the clinical relevance of HS for the viability of human beta
cells and as a target for destruction in human T1D.
Materials and methods: HS, HSPG core proteins (collagen type XVIII
(Col18), syndecan-1 (Sdc1)), insulin, glucagon and Hpse were stained by
immunohistochemistry/ immunofluorescence in paraffin sections (post-antigen
retrieval) of normal (n=8) and T1D (n=8) human pancreases with insulin+ve
islets, obtained from the JDRF Network for Pancreas Organ Donors with
Diabetes (nPOD, USA); the stained islet area was quantified using Image J
software. 10E4 anti-HS mAb was used to localise highly sulfated HS and
HP130 mAb identified Hpse. Isolated human islets were dispersed into single
cells (using Accutase) for flow cytometry analysis of HS/HSPGs in beta cells
and of beta cell viability after culture with HS mimetics (heparin or PI-88) ±
acute treatment with 30% hydrogen peroxide. Beta cells were identified using
Newport Green (NG) and damaged cells were stained using 7AAD or Sytox
Green.
Results: Localisation of HS, Col18 and Sdc1 in normal human pancreas
correlated with insulin-containing beta cells. For insulin-positive T1D is-
lets, the insulin-stained islet area was 85% of normal islets. However, the
area stained for HS, Col18 and Sdc1 was significantly reduced to 41%
(P<0.0001), 55% (P<0.0001) and 42% (P<0.0001) of normal islets, re-
spectively. Insulitis leukocytes showed cell surface staining for Hpse.
Flow cytometry analyses showed that 84.1±3.3% of human islet cells
were beta cells and contained intracellular HS and HSPG core protein.
Uptake of HS mimetics during culture of human beta cells significantly
improved beta cell viability by 1.6-fold (P<0.001) i.e., as HS replacers,
significantly reduced the proportion of damaged/non-viable beta cells to
25-31% of controls (P<0.001) and significantly reduced hydrogen
peroxide-induced death by 3-fold (P<0.001).
Conclusion: These findings suggest that in human T1D, the loss of beta cell
HS could be mediated by leukocyte-derived Hpse and result in increased
susceptibility to oxidative damage. Dual activity Hpse inhibitors/HS replacers
could therefore represent a novel class of T1D therapeutic.
Supported by: NHMRC Project Grant, JDRF and JDRF-nPOD Research
Grants

Diabetologia (2017) 60 (Suppl 1):S1–S608S178



Disclosure: C.J. Simeonovic: Grants; National Health and Medical Research
Council of Australia (NHMRC)/Juvenile Diabetes Research Foundation
(JDRF) Special Program Grant in Type 1 Diabetes (#418138), NHMRC
Project Grant (#1043284), JDRF nPOD Research grant (#25-2010-716),
JDRF Research Grant (#47-2012-746).

389
Degradation of the histone acetyl transferase p300 by the ubiquitin-
proteasome pathway contributes to beta cell injury in type 2 diabetes
environment
S. Costes, L. Ruiz, A. Wojtusciszyn, M. Ravier, J. Mathieu, G. Bertrand, S.
Dalle;
Institute for Functional Genomics, INSERM, CNRS, Univ of Montpellier,
Montpellier, France.

Background and aims: In type 2 diabetes (T2D), chronic hyperglycemia,
lipotoxicity and pro-inflammatory cytokines are detrimental to beta-cells,
causing apoptosis and impaired insulin secretion. The histone acetyl transfer-
ase p300, involved in remodelling of chromatin structure by epigenetic mech-
anisms, is a key activator of the transcriptional machinery. We previously
showed that p300 plays a key role in pancreatic beta-cell survival and function.
The aim of the study is to understand the mechanisms that control p300
regulation in beta-cells exposed to pathological conditions.
Materials and methods: Experiments were performed with the pancreatic
beta-cell line (INS-1E), isolated mouse pancreatic islets and human pancreatic
islets. p300 and histone H4 acetylation levels were evaluated by western blot.
Gene expression was analyzed by RT-PCR. p300 mRNA levels were evaluat-
ed using available islet transcriptomics analysis of T2D subjects from two
independent datasets (Gene Expression Omnibus (GEO) repository:
GSE20966 and GSE38642). Apoptosis was detected by cleaved caspase-3
emergence.
Results: Chronic exposure of INS-1E cells to high glucose or pro-
inflammatory cytokines resulted in decreased p300 protein expression
(p<0.001) associated with decreased histones H4 acetylation (targets of
p300) and apoptosis. In isolated human islets, p300 protein levels were
also decreased under high glucose exposure (30 mM glucose for 72h),
chronic exposure to palmitate (0.5 mM palmitate for 72h) and this de-
crease was exacerbated under glucolipotoxicity (30 mM glucose +
0.5 mM palmitate) (p<0.05). Treatment of INS-1E cells with the protea-
some inhibitor MG-132 prevented the decrease in p300 content induced
by high glucose or pro-inflammatory cytokines exposure. However, p300
mRNA levels were not altered in INS-1E cells, and islet transcriptomics
analysis of T2D subjects from two independent datasets revealed no
change in p300 mRNA levels compared to normal glycemic controls.
Altogether these data point to a proteasomal degradation involved in
p300 loss in pathological beta-cells. The emergence of apoptosis in
INS-1E cells with decreased p300 protein expression or function
(knock-down by siRNA or treatment with an inhibitor of the histone
acetyl transferase activity of p300 (C646), respectively) (p<0.01) sug-
gested that loss of p300 integrity induced by pathological conditions
contributes to beta-cell apoptosis and dysfunction.
Conclusion: This study demonstrates that p300 degradation by the
ubiquitin-proteasome pathway contributes to beta-cell death and dys-
function upon physiopathological conditions mimicking the diabetic
environment. Our data suggest the interest to consider this epigenetic
modulator p300 as a potential therapeutic target in T2D.
Disclosure: S. Costes: None.
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Profound alteration in the expression of Wnt-associated gene in pancre-
atic islets induced by high fat/high sucrose diet and potential roles ofWnt4
in beta cells
T. Ohki, Y. Kurita, E. Soejima, K. Hara, X. Yuan, S. Otabe, H. Nakayama, Y.
Tajiri, K. Yamada;
Division of Endocrinology and Metabolism, Department of Medicine,
Kurume University School of Medicine, Kurume, Fukuoka, Japan.

Background and aims:Mice fed high-fat/high-sucrose (HF/HS) diet develop
insulin resistance and hyperinsulinemia exhibiting the hyperplasia of pancre-
atic β-cells. However, the precise mechanism by which the intake of HF/HS
diet induces β-cell hyperplasia and hyperinsulinemia remains to be deter-
mined. Dysregulation of Wnt signaling pathway is associated with various
diseases including type 2 diabetes. Here we investigated the alterations in
the Wnt signaling pathway caused by HF/HS diet in murine islets, and ana-
lyzed the potential role of Wnt4 in β-cells.
Materials and methods: Eight-weeks-old C57BL/6 mice were fed standard
chow or HF/HS diet up to the age of 20 weeks, when islets and pancreatic
sections were obtained. RT-qPCR was performed for measurement of the
expression of Wnt pathway-related genes in islets. Immunofluorescence stain-
ing was done to identify the localization of Wnt4 protein. Transfection of the
on-target siRNAs was carried out to knockdown (KD) Wnt4 in MIN6 cells.
The CCK8 assay and batch incubation were performed to assess proliferation
and insulin secretion in Wnt4-KD-MIN6 cells. Students' t-test was used to
compare two groups.
Results: Among the Wnt ligand family, 7 genes were expressed at detect-
able levels in islets obtained from 20-week-old mice. Wnt4 and Wnt5b
were significantly up-regulated in the islets of mice maintained on HF/
HS diet, whereas Wnt2b, Wnt11 and Wnt14 were depressed. On the other
hand, 9 of 10 known Fzd receptor genes were expressed in islets, showing
the down-regulation of Fzd4, Fzd5, and Fzd6 in HF/HS diet-fed mice. The
expression of Lrp5 and Lrp6 both of which serve as Wnt co-receptors for
the canonical β-catenin pathway were decreased in HF/HS diet-fed mice.
We further analyzed the role of Wnt4 of which the expression was higher
in islet. Immunofluorescence staining of islets revealed that Wnt4 was
highly expressed by non-β-cells located at the periphery of islets. Most
of the cells strongly positive for Wnt4 were glucagon-containing cells, but
not somatostatin-containing cells. Interestingly, however, the HF/HS diet
feeding resulted in the up-regulation of Wnt4 expression by the β-cells.
The siRNA transfection of MIN6 cells showed that the KD of Wnt4
augmented β-cell proliferation. However, glucose-induced insulin secretion
was reduced by the KD of Wnt4.
Conclusion: Long-term feeding with HF/HS diet profoundly altered the ex-
pression ofWnt signaling pathway genes. In this study we further analyzed the
role of Wnt4 in islets, because Wnt3a was shown to promote β-cell prolifer-
ation through the β-catenin pathway, and Wnt4 stabilizes β-catenin antago-
nizing the action of Wnt3a in various cells. The HF/HS diet increased the
expression of Wnt4 in β-cells in which Wnt4 expression was low in mice
fed standard chow. The effects of Wnt4 KD in MIN6 cells indicated that
Wnt4 likely has a role in the regulation of β-cell proliferation and insulin
secretion, and is involved in the impaired β-cell function in patients with type
2 diabetes.
Disclosure: T. Ohki: None.
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Phenotypic characterisation of islet function in both male and female
MIP-CreERT1Lphi mice, a beta cell specific transgenic tool
L.I.F. Smith, T.G. HIll, P.M. Jones, J.E. Bowe;
Division of Diabetes and Nutritional Sciences, King's College London,
London, UK.

Background and aims: The MIP-CreERT1Lphi mouse has mouse insulin 1
promoter-driven Cre-recombinase expression, and offers the most tissue spe-
cific Cre model currently available for generating beta-cell specific gene
knockouts. However, reports have described differences in beta-cell function
in male MIP-CreERT1Lphi mice, attributed to the expression of a human
Growth Hormone (hGH) mini-gene in the Cre transgene cassette. hGH is
capable of signalling via the prolactin receptor to increase levels of serotonin.
Understanding this phenotype in both males and females is important for
interpreting mouse models produced using this line. We here seek to confirm
these previous findings and address whether the MIP-CreERT1Lphi back-
ground influences studies of beta-cell function in female mice.
Materials and methods: Mice were split into four groups; wild type mice
(WT control), tamoxifen-injected wild type mice (WT TMX), heterozygous
MIP-CreERT1Lphi mice (Cre control) and tamoxifen-injected MIP-
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CreERT1Lphi mice (Cre TMX). Tamoxifen was administered over 4 consecu-
tive days at 6 - 8 weeks (20mg/ml, 100μl i.p.). Both an intraperitoneal glucose
tolerance test (IPGTT) and intraperitoneal insulin tolerance test (IPITT) were
carried out on all mice following 6 h fast. Islets were then isolated for in vitro
assessment of glucose sensitivity, insulin content and mRNA expression of
hGH, serotonin synthesis enzymes; Tryptophan hydroxylase 1 and 2 (Tph1,
Tph2), and both anti-apoptotic and proliferative markers.
Results: TMX females displayed a trend towards improved glucose homeo-
stasis in both WT TMX (AUC 1169±39) and Cre TMX (AUC 1240±57)
groups compared to non-injected mice (AUC WT: 1337±69, Cre: 1377±56;
n=6-9). This pattern was also weakly apparent in males. However, female Cre
mice displayed significantly increased insulin sensitivity in IPITT experi-
ments compared to WT controls (AUC WT control: 369±18 vs Cre control:
313±15, P<0.05; WT TMX: 399±23 vs Cre TMX: 335±12, P=0.06, two-way
RM ANOVA, n=6-9). Expression of hGH (Male WT: 0.05±0.02, Cre:
1.6±0.5, P<0.05; Female WT: 0.05±0.02, Cre: 0.5±0.1, P<0.05, t-test),
Tph1 (Male WT: 0.7x10-8±0.5x10-8, Cre: 4.2x10-8±3.7x10-8, NS; Female
WT: 0.6x10-3±0.2x10-3, Cre: 9.8x10-3±3.3x10-3, P<0.05, t-test) and Tph2
(Male WT: 0.3x10-4±0.1x10-4, Cre: 7.1x10-4±2.8x10-4, P<0.05; Female
WT: 1.0x10-4±0.7x10-4, Cre: 2.9x10-4±1.2x10-4, NS, t-test) are increased in
all Cre mice compared to WT. However, mRNA levels of proliferative or anti-
apoptotic markers (e.g. Ccna2, Ccnd1, Ccne1, Birc5) are not significantly
altered.
Conclusion: Glucose tolerance in MIP-CreERT1Lphi mice was unchanged
from that of WT in males and females; however, insulin sensitivity was sig-
nificantly increased in MIP-CreERT1Lphi females. Pancreatic islets of MIP-
CreERT1Lph mice have increased expression of hGH, and serotonin-
producing enzymes Tph1 and Tph2, confirming hGH signalling by the Cre
transgene. However, both male and female MIP-CreERT1Lphi islets appeared
to have similar expression profiles to WT mice for a range of anti-apoptotic,
cell growth and proliferative factors. These data suggest that the phenotype
previously identified in the male MIP-CreERT1Lphi mice may be more pro-
nounced in females. Though a mild effect, this phenotype should be consid-
ered when interpreting data from beta-cell specific transgenic mice generated
using this model and the use of separate Cre and tamoxifen control groups is
suggested.
Supported by: BBSRC
Disclosure: L.I.F. Smith: None.
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Islet heparan sulfate and heparan sulfate proteoglycans in type 2 diabetes
S. Dhounchak1, S.K. Popp1, H. Vohra1, T.J. Biden2, D.R. Laybutt2, C.R.
Parish1, C.J. Simeonovic1;
1The John Curtin School of Medical Research, The Australian National
University, Canberra, 2The Garvan Institute of Medical Research, Sydney,
Australia.

Background and aims: Type 2 diabetes (T2D) is a metabolic disorder
characterised by insulin resistance, hyperglycaemia and lipidaemia.
Endoplasmic reticulum (ER) stress, induced by insulin resistance, results in
defective protein maturation and beta cell failure. Heparan sulfate (HS) is a
polysaccharide normally expressed at unusually high intracellular levels in
beta cells and is essential for beta cell survival. HS is synthesised directly onto
core proteins, forming HS proteoglycans (HSPGs). This study examined
whether (i) ER stress contributes to the loss of intra-islet HS and HSPG core
proteins during T2D development and (ii) HS replacement preserves T2D beta
cell viability and function.
Materials and methods: HS and HSPG core proteins (collagen type XVIII,
syndecan-1 and CD44) in pancreases of wildtype (wt) and T2D-prone db/db
mice at 3 to 20 weeks were examined by immunohistochemistry. Islets were
isolated from wt and normoglycaemic or hyperglycaemic db/db donors (5-8
weeks) and dispersed into single cells using Accutase. The expression of ER
stress-associated genes (CHOP, Bip, P58 and ATF3) were analysed by real-
time RT-PCR. Intracellular HSPG core proteins and HS were examined by
flow cytometry on day 0 and day 2 post-culture. Beta cell viability was
assessed on day 0 and day 2 ± culture with heparin (HS mimetic; 50 μg/ml)
using the fluorescent dyes calcein (Cal) and propidium iodide (PI) or Sytox
Green. Db/db mice (n=8-10/group) were treated from 3.5-4 weeks of age with

HS mimetic PI-88 (10 mg/kg/day i.p), TUDCA (chemical chaperone; 150 mg/
kg/day i.p) or saline for 28-35 days. Non-fasting blood glucose was measured
3x/week and HbA1c levels were analysed on day 28-35. In parallel, ER stress
was induced in MIN6 beta cells using thapsigargin (50 nM) and tunicamycin
(2 μM). Intracellular HSPG core proteins and HS levels were examined by
flow cytometry.
Results: HS and HSPG core proteins in db/db islets were reduced to 44% and
22-46% (p<0.001) of controls, respectively, by 6 weeks of age. Isolated db/db
islets showed a 1.5, 4.7 and 6.3 -fold increase in CHOP, BiP (p<0.001) and
P58 (P<0.001) mRNA, respectively, compared to controls. HS and HSPG core
proteins in db/db beta cells were reduced to 17-37% of wt controls on day 2.
Wt and db/db beta cells cultured with heparin showed a 3.5-fold and 1.8-2.8-
fold increase in viable Cal+PI- beta cells, respectively, compared to controls.
Heparin-treatment reduced H2O2 -induced death in wt and db/db beta cells to
15% and 32-60% of controls, respectively. PI-88 treatment significantly re-
duced HbA1c levels in 5/10 db/db mice (5.0±0.3% vs 6.1±0.2%; P=0.02) and
improved blood glucose levels; similar effects were observed after TUDCA
treatment. Like beta cells, MIN6 cells treated with pharmacological ER stress
inducers showed induction of ER stress genes and significantly reduced levels
of HS and HSPG core proteins by day 3.
Conclusion: Diminished levels of HS and HSPG core proteins in db/db islets
during the progression of T2D are consistent with ER stress effects on HSPG
and HS synthesis. Treatment with HS mimetics rescued db/db beta cell viabil-
ity and protected against acute oxidative damage in vitro and improved
glycaemic control of db/db mice in vivo. HS mimetics acting as HS replacers
may represent a new class of therapeutic for preserving beta cell survival and
function in T2D.
Supported by: NHMRC Project Grant and Diabetes Australia Research Trust
Grant
Disclosure: S. Dhounchak:Grants; NHMRC (#1065068), Diabetes Australia
Research Trust.
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Gata6 controls insulin biosynthesis and secretion in adult pancreatic beta
cells
L.Villamayor1, E. Rodríguez-Seguel1, R.Araujo1,2,M.Carrasco1, E. Bru-Tarí3, P.
Martinelli4,5, I. Quesada2,3, B. Soria1,2, F. Martín1,2, D.A. Cano6, A. Rojas1,2;
1Centro Andaluz de Biología Molecular y Medicina Regenerativa-
CABIMER, Universidad Pablo de Olavide, Seville, 2Centro de Investigación
Biomédica en Red, Diabetes y Enfermedades Metabólicas Asociadas,
CIBERDEM, Madrid, 3Universidad Miguel Hernández, Elche, 4Centro
Nacional de Investigaciones Oncológicas (CNIO), Madrid, Spain, 5Institute
for Cancer Research, Medical Univesity of Vienna, Vienna, Austria, 6Instituto
de Biomedicina de Sevillla (Ibis)-Hospital Universitario Virgen del Rocío
(HUVR), Seville, Spain.

Background and aims: Previous studies, including ours, have shown that
GATA4 and GATA6 are crucial for pancreas organogenesis in both mouse
and human. In mice, while single inactivation of either Gata4 or Gata6
has not impact in pancreas formation, the inactivation of both in the
pancreatic primordia leads to pancreatic agenesis indicating a functional
redundancy for these transcription factors during pancreas formation.
Recently, GATA6 mutations have also been linked to adult-onset diabetes
with subclinical or no exocrine insufficiency suggesting an important role
for GATA6 in human β cell physiology. We investigate the potential
contribution of GATA6 to adult ß cell function.
Materials and methods:We used Gata6 flox/flox;Pdx1-Cre conditional knock-
out and Gata6 flox/flox mice and performed glucose and insulin tolerance tests.
Dissected adult pancreata were used to histological analysis and pancreatic
insulin content. Isolated islets were used for quantitative PCR, Transmission
Electronic Microscope (TEM) and insulin content analysis. We also used
transgenic reporter mice in which Pdx1 regulatory sequences direct LacZ
expression in adult ß cells.
Results: GATA6-deficient mice develop glucose intolerance at six month
of age. We show that islets deficient in GATA6 activity display decreased
insulin content and impaired glucose-induced insulin secretion.
Ultrastructure micrographs of Gata6-deficient ß cells reveal a markedly
reduction of mature insulin granules. In agreement, islets lacking
GATA6 are defcient in the expression of in insulin biosynthesis, secretion
and maturation markers. Gata6 KO ß cells display swollen mitochondrial
and dilated endoplasmic reticulum (ER) cisternae in Gata6 KO ß cells,
suggestive of mitochondrial and ER stress. Finally, we demonstrate that
Pdx1 expression in adult ß cells depends on GATA sites in transgenic
reporter mice.
Conclusion: These findings might explain the diabetic phenotype in patients
harboringGATA6mutations. Mutations resulting in decreasedGATA6 expres-
sion or activity postnatally might lead to ß cell dysfunction by impairing
insulin biosynthesis and secretion.
Supported by: A.R. (PI14/0804)(RYC-2013-14533)
Disclosure: L. Villamayor: None.
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Characterising the role of the adhesion receptor GPR56 in islet
development
O.E. Oladapo1, K. Toczyska1, S. Giera2, X. Piao2, P. Jones1, S. Persaud1;
1Faculty of Life Sciences andMedicine, King's College London, London, UK,
2Children's Hospital and Harvard Medical School, Boston, USA.

Background and aims: GPR56 is an adhesion receptor that is known to
regulate proliferation, apoptosis and organ development. Studies in neuro-
nal development have indicated that it is critical for the proper formation
of the cerebral cortex. Outside the CNS, GPR56 plays structural functions
in seminiferous tubule development where its absence during embryogen-
esis leads to male infertility. It has been shown that GPR56 is highly

enriched in endocrine progenitors in the developing pancreas. We have
previously reported that GPR56 is abundantly expressed in islets where it
regulates β-cell proliferation, but its function in islet development is not
yet known. The aim of this study was to investigate the expression and
function of GPR56 at different stages of islet development using GPR56
KO mice.
Materials and methods: Pregnant dams and post-natal day 9 (P9) mice were
injected with BrdU (50mg/kg) intraperitoneally. Using fluorescence microsco-
py, GPR56 expression and its colocalisation with endocrine progenitor
markers (PDX1, NGN3 and SOX9) were investigated in WT fixed-frozen
pancreas sections at embryonic days E11, E13, E15, E18 and at P9. WT and
GPR56 KO pancreas sections were immunoprobed for Ki67, BrdU, insulin,
glucagon, and the neuronal and vascular markers TUJ1 and CD31.
Immunostained images were quantified by Image J.
Results: Immunostaining revealed that GPR56 was expressed by PDX1+,
NGN3+ and SOX9+ endocrine progenitor cells. It was strongly expressed at
the early days of pancreas development and became downregulated as the cells
differentiated (% area GPR56+ cells; E11:0.87±0.04, E13:0.85±0.06, E15:
0.36±0.08, E16: 0.15±0.05). It was then upregulated at the stage of β-cell
replication (% area GPR56+ cells; E18: 0.15±0.05, P9: 0.47±0.07, n=10 sec-
tions). At E16, there was an increased number of NGN3+ progenitors in
GPR56 KO pancreas (NGN3+ cells/mm2; WT: 3,012±211, KO: 3,880±266,
n=6-12 replicates, p<0.05), suggesting reduced differentiation. However, there
was no change in proliferation of progenitor cells at E16 (BrdU+ cells/mm2;
WT: 475.8±44.6, KO: 448.2±18.2, n=6-12 replicates, p>0.2). The number of
cells proliferating and still in the cell cycle was significantly lower in KO islets
at P9 (BrdU+Ki67+ cells/mm2; WT: 188.4±29.6, KO: 82.7±10.3, n=3
mice/genotype, p<0.05), leading to less β-cells (% β-cells/islet; WT: 68.5
±0.8, KO: 54.8±3.0, n=3 mice/genotype, p<0.05), but higher numbers of α-
cells in KO islets (% α-cells/islet; WT: 17.7±0.9, KO: 33.7±2.8, n=3
mice/genotype, p<0.01). There were no differences in islet capillary density
(number/μm2; WT: 0.03±0.007, KO: 0.02±0.009, n=3 mice/genotype, p>0.2)
or percentage islet nerve area (WT: 0.75±0.10, KO: 0.72±0.06, n=3
mice/genotype, p>0.2).
Conclusion: Our data suggest that GPR56 is differentially expressed during
mouse islet development, where it is required at key stages of proliferation and
differentiation of endocrine cells. However, GPR56 is not required for islet
innervation and vascularisation of the developing endocrine pancreas.
Supported by: Commonwealth Scholarship, EFSD Albert Renold & KCL
Peter Baker Fellowships
Disclosure: O.E. Oladapo: None.
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Purification of replicative pancreatic beta cells for gene expression studies
N. Tellez1,2, R. Carballar1, M. Canyelles1, Y. Martí1, E. Castaño3, E.
Montanya1,2;
1IDIBELL-University of Barcelona, L'Hospitalet de Llobregat, 2CIBERDEM,
Barcelona, 3CCiT-UB, L'Hospitalet de Llobregat, Spain.

Background and aims: β-cell proliferation is a rare event in adult pancreatic
islets and varies within a range of 0.4% to 6% of β-cells per day depending on
age. This low proportion of replicative beta cells precludes molecular anal-
ysis of β-cell replication-related pathways in entire islets, since it may be
masked by the highly abundant post-replicative islet cells. Nucleoside ana-
logues (ie. BrdU, CldU and IdU) have been extensively used for the iden-
tification of replicative cells. All of them require the use of DNA denatur-
ation facilitating sterical access of antibodies to the nucleosides that may
preclude downstream gene expression analysis. Alternatively, 5-ethynyl-20-
deoxyuridine (EdU) is structurally similar to the natural nucleosides but its
detection is based on a copper-catalysed covalent reaction between a dye-
conjugated azide and the alkyne group of the EdU, known as Click chem-
istry. The small sized dye-azide complex allows for efficient EdU detection
avoiding harsh conditions that degrade the structure of the cells. We sought
to develop a method for replicative β-cells sorting based on EdU incorpo-
ration, suitable for gene expression analysis that could be used in a variety
of experimental designs and species.
Materials and methods: Replicating cells were identified by EdU incorpora-
tion and Newport green in cultured rat islets. β-cell viability and replication of
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islets exposed to EdU was determined by TUNEL and BrdU incorporation,
respectively. For β-cell separation islet cells were sorted by size, granularity
and Newport Green fluorescence emission that was combined with emitted
fluorescence for EdU-labelled replicative cells sorting. The purity of the
resulting sorted populations was evaluated by insulin staining and by EdU
for β-cell and replicative cell identification respectively. Total RNAwas iso-
lated from purified cell-sorted populations and mRNAwas linearly amplified
using T7-RNA-polymerase based in vitro transcription. RNA quality was
assessed in the Bioanalyzer 2100. cDNA synthesis was performed from
200ng of amplified RNA and qPCR was run in a 7900HT Fast Real-Time
PCR system.
Results: β-cell viability and replication were not affected by islet expo-
sure to EdU for 1 week in culture. However longer exposure was detri-
mental for β-cell viability (β-cell apoptosis in control: 0.65%±0.17%;
10μM EdU: 1.1%±0.17%; p=0.02). Accordingly, the percentage of EdU
labelled β-cells at the end of the 7 day-culture was approximately 7-fold
higher than the 1 day labelling with BrdU (24h-BrdU pulse: 0.51±0.08%
labelling; 7 days-EdU pulse: 4.3±0.48% labelling) but a longer pulse of
EdU did not result in higher percentage of labelled β-cells (14days-EdU
pulse: 2.45±0.94% labelling). Cell sorting of dispersed islet cells resulted
in 96.2% purity for insulin positivity in the collected β-cell fraction and
100% efficiency of the EdU-based cell separation. RNA integrity was
similar between FACS-sorted replicative and quiescent β-cells.
Differential gene expression analysis of replicative vs quiescent β-cells
showed the expected pattern of cell cycle-related mRNAs; increased
ki67, pcna, the epigenetic modulators ezh2 and bmi1, and decreased
foxo1 and ins2 in replicative β-cells.
Conclusion:We have developed a method that achieves efficient purification
of replicative β-cells that maintains the integrity of the RNA for downstream
gene expression analysis.
Supported by: 17FIS013 - FEDER; CIBERDEM is an initiative of ISCIII
Disclosure: N. Tellez: None.
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A high-throughput phenotypic screen identifies selective modulators of
human pancreatic beta cell proliferation for type 2 diabetes
N. Mullooly1, S. Knight1, A. Ramne2, F. Chimienti2, P. Eliasson2, B.
Isherwood1;
1High Content Biology, Discovery Sciences, AstraZeneca, Cambridge, UK,
2CVMD, Innovative Medicines, AstraZeneca, Gothenburg, Sweden.

Background and aims: Identification of novel compounds to selectively in-
duce pancreatic beta cell proliferation has the potential to restore functional
beta cell mass and insulin secretory demand in type 2 diabetes. Success has
been limited due to lack of relevant cell lines for high-throughput in vitro
screening and limited quantities of primary beta cells for hit validation and
translational efficacy. The genetically engineered human pancreaticβ-cell line,
EndoC-βH1 (EndoCell) was employed to generate a high-throughput pheno-
typic screen to enable the identification of novel modulators of beta cell pro-
liferation. A multiparametric high throughput high content dispersed primary
islet assay was developed to facilitate detailed characterisation of hits in multi-
cell type islet cell cultures.
Materials and methods: The EndoC-βH1 cells were shown to exhibit
glucose-inducible insulin secretion and express β-cell transcription factors
including PDX1 and NKX6-1 at levels similar to those in human islet cells.
The newly developed HTS assay facilitated exposure to a large range of di-
verse chemical compounds previously unexplored in this context. An image
based high throughput screen of 120K chemically diverse small molecules
employed EdU incorporation and cell count end points to positively identify
compounds which increase EndoC-βH1 proliferation. The hits were further
profiled in pancreatic ductal cells for understanding of non-beta cell prolifer-
ative capacity. A 384-well multi-parametric dispersed primary islet assay
employed EdU, insulin and Hoechst endpoints for identification of proliferat-
ing beta cell and non-beta cell sub populations and was sufficiently robust to
enable concentration response data.
Results: Several chemical series were identified as robust proliferators of the
EndoC-βH1 cells. Further analysis of proliferative capacity in pancreatic

ductal cells facilitated prioritisation of compounds which specifically drive
beta cell proliferation. The development and application of high-throughput
translational primary islet assays enabled validation of hit compounds that
selectively enhance beta cell proliferation and counts without effects on the
non-beta cell population. Analysis of the EC50 of compounds across the
EndoC-βH1 cell assay and the primary islet assay showed strong correlations
of compound efficacy and potency.
Conclusion: A phenotypic screen identified novel compounds to increase
pancreatic beta cell proliferative capacity. The multi-parametric concentra-
tion-response data in primary islets allowed detailed characterisation of com-
pound efficacy and potency in ex vivo primary tissue, enabling better predic-
tion of drug action and safety in future in vivo studies and in the clinic. The
generation of concentration response curves has allowed direct comparisons of
proliferative effect for compounds in primary tissue and diabetes relevant cell-
lines, providing important insights into immortalised cell-line and primary cell
translatability of novel targets.
Disclosure: N. Mullooly: None.
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Modulation of lamin isoforms expression protects from type 2 diabetes
and favor beta cells biogenesis after STZ-induced type 1 diabetes
C. Chavey1, M. De Toledo1, I.C. Lopez-Mejia2, P. Cavelier1, J. Tazi1;
1IGMM, CNRS, Montpellier, France, 2Département de Physiologie,
Université de Lausanne, Lausanne, Switzerland.

Background and aims: LaminA, laminC and progerin are alternative RNA
processing of the LMNA gene.We investigated the function of laminC in aging
andmetabolism usingmice expressing only LaminC (LCS). Intriguingly, these
mice live longer, have decreased energy metabolism, increased weight gain,
reduced respiration and decreased mitochondrial biogenesis. Consistently,
transcriptome analysis of LCS adipose tissue reveal high variations in the
expression of key regulators of energy expenditure. Interestingly, we observed
that aged LCS mice are obese but remain glucose tolerant. The aim of the
project is to investigate how LCS mice, that become obese under chow diet,
remain protected from T2DM.
Materials and methods: All animal procedures were conducted in strict
adherence with the European Community Council Directive of November
24, 1986 (86-609/EEC). Intra Peritoneal Glucose Tolerance Test, Insulin
Tolerence Test, isolated islets, histological studies were all conducted on
25-weeks (young) and 75-weeks (old) old mice (n=5). T1DM was in-
duced by one i.p. injection of Streptozotocin (STZ, 200mg/kg).
Histological studies were performed on paraffin embedded pancreas and
stained with either HE or by IHC using insulin, Glucagon, Phospho
histone H3, Lectin antibodies or TUNEL staining. MIN6 LCS cell line
was generated using CrispR/Cas9 technology. MIN6 LCS proliferation
rate was monitored by Iprasense Technology. MIN6 LCS apoptosis rate
was measured by FACS after AnnexinV staining.
Results: The metabolic status of young vs old LCS mice shows that old
LCS mice become obese but stay more glucose tolerant because they
exhibit a higher insulin secretion level than WT mice. Histological pan-
creas analysis of LCS mice shows an increased β cell mass since the
number and the size of the islets increases in old LCS mice. Otherwise,
isolated islets from old LCS mice exhibit a higher secretion capacity
compared to WT isolated islets. Using the CrispR/Cas9 gene editing
technology, we generated a specific expression of LaminC in the MIN6
β cell line. We confirmed that LCS MIN6 cells exhibit a higher insulin
secretion in response to glucose stimulation. On the other hand, we can-
not show any difference in cell proliferation or resistance to apoptosis
induced by STZ, cytokine or H2O2. All these results suggest that LCS
mice exhibit a better tissue-regenerative capacity. To investigate this point,
we perform a STZ-induced T1DM. We show that exclusive laminC ex-
pression rescues STZ-induced diabetes since 5 weeks after STZ injection,
LCS mice are normoglycemic whereas WT mice are still diabetic. In
STZ-treated LCS mice we observed, using apoptosis and proliferation
staining, a mild protection from apoptosis and a high number of prolif-
erating cells including β cells duplication.
Conclusion: We demonstrate that mice expressing exclusively laminC be-
come obese but are protected from diabetes because they develop islets
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hyperplasia and have a higher insulin secretion capacity. We are now investi-
gating, by genome wide analysis, the molecular mechanisms underlying this
phenotype. Taken together, our results demonstrate that LMNA encodes func-
tionally distinct isoforms that plays an important role on β cell plasticity.
Supported by: CaRena, BPI, Institut Universitaire de France
Disclosure: C. Chavey: None.
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Forced maturity in pancreatic beta cells impairs islet function
D.J. Hodson1, D. Nasteska1, N.H.F. Fine1, G.A. Rutter2, Q. Zhou3;
1University of Birmingham, Birmingham, 2Imperial College London, London,
UK, 3Harvard University, Cambridge, USA.

Background and aims: It is widely assumed that beta cell maturity is
permissive for normal islet function. Indeed, type 2 diabetes (T2D) is
regarded as a state of beta cell de-differentiation. However, recent
RNASeq and in situ imaging studies have shown the existence of discrete
beta cell subpopulations, including putative pacemakers. Using a viral
strategy to “force” maturity throughout the beta complement, we sought
to understand how heterogeneity may influence normal islet function and
insulin release.
Materials and methods: Mouse islets were transduced with either control,
adenovirus harboring a polycistronic construct for Ngn3, MafA, Pdx1 and
mCherry (Ad3-NPM), or adenovirus harboring PATagRFP (Ad-PATagRFP),
which encodes photoactivated TagRFP. Immunohistochemistry against Pdx1
and insulin was performed using specific antibodies and images captured using
a Zeiss LSM780 confocal microscope. Gene expression was determined using
QRT-PCR with SYBR Green chemistry. Islet-wide Ca2+ dynamics were ana-
lyzed using a Crest X-Light spinning disk head coupled to a Lumencor
SPECTRA X light engine. Insulin secretion was measured by HTRF assay.
All animal studies were regulated by the Home Office according to the
Animals (Scientific Procedures) Act 1986 of the United Kingdom.
Results: Treatment with Ad3-NPM induced 2- and 8-fold increases in
MafA and Pdx1 expression, respectively, in adult mouse islets. Ngn3 levels
remained unchanged probably due to cross-repression mechanisms.
Immunohistochemical analyses of Pdx1 showed that overexpression oc-
curred preferentially in immature beta cells, forcing homogenous maturity
throughout the population. Fast multicellular imaging approaches revealed
sharply blunted Ca2+ responses to glucose and KCl (ΔF= 0.81 vs 0.44
AU, respectively; P<0.01), as well as a reduction in beta cell-beta cell
coordination (12.0 vs 8.0 %; P<0.05), in Ad3-NPM-treated islets. The
ensuing loss of functional connectivity was associated with a reduction in
the number of hubs (12.6 vs 5.6 % hubs, Con vs Ad3-NPM, respectively;
P<0.05), immature beta cells previously shown to act as pacemakers.
Forced beta cell maturity increased basal insulin secretion, leading to im-
pairments in glucose-stimulated insulin secretion (7.5 vs 5.0-fold, Con vs
Ad3-NPM WT, respectively; P<0.05). Suggesting a specific role for tran-
scription factor overexpression, Ad-PATagRFP was unable to affect Ca2+

fluxes, coordination indices, hub proportion or insulin secretion.
Conclusion: Loss of beta cell heterogeneity through homogenous de-
differentiation (e.g. during T2D) or maturity (i.e. herein) is associated with
islet failure. Thus, re-creation of subtle differences in the islet transcriptional
and functional landscape- or so-called “islet identity”- may be required for the
proper restoration of beta cell function during type 2 diabetes.
Supported by: ERC-StG (715884), MRC (MR/N00275X/1), Diabetes UK (12/
0004431)
Disclosure: D.J. Hodson: None.

399
Pax8, a prosurvival gene in islets potentially implicated in gestational
diabetes
A. Martin-Montalvo1, L. López-Noriega1, A. Herranz2, L. Herranz3, J.
Moreno2, B.R. Gauthier1;
1CABIMER, Seville, 2Thyroid Molecular Laboratory, La Paz University
Hospital, 3Endocrinology Department, La Paz University Hospital, Madrid,
Spain.

Background and aims: We previously demonstrated that expression of the
transcription factor PAX8 is barely to non-detectable in human islets and
pancreatic neuroendocrine tumors. Notwithstanding, single nucleotide poly-
morphisms (SNPs) in the vicinity of the pax8 gene have been associated with
Type 2 Diabetes Mellitus while expression of this factor is robustly induced in
mouse islets during gestation. Thus the functional role of PAX8 in islet phys-
iology and Diabetes including gestational Diabetes Mellitus (GDM) remains
controversial. Herein we address this question by: 1) lentiviral-mediated forced
expression of PAX8 in islets, 2) heterozygous deletion of the pax8 gene in
mice 3) Screening for novel SNPswithin the pax8 gene that may correlate with
GDM in a human cohort.
Materials andmethods: Islet metabolic activity (MTT assay), apoptosis,
glucose-stimulated insulin secretion (GSIS) and gene expression pro-
filing was performed on isolated islets 96 hours post PAX8 lentiviral-
mediated transduction. Oral glucose tolerance test (OGTT) were per-
formed on Pax8 heterozygous mice before and during gestation and
treated or not with polyI:C (mimicking viral infection). The complete
coding region of the pax8 gene was sequenced on candidates that
fulfilled strict selective criteria.
Results: Islet metabolic activity was preserved subsequent to PAX8 overex-
pression (100% in control versus 117±35% in PAX8 over-expressing islets;
p=0.64), consistent with unalteredGSIS (fold induction 2.65±0.4 in control vs.
2.65±0.53 in PAX8 over-expressing islets; p=0.99). In contrast, islet viability
subsequent to isolation was significantly increased by PAX8 (100% in control
versus 64±11% in PAX8 over-expressing islets; p=0.02), correlating with a
reduced percentage of cleaved caspase 3-positive cells (17±1.6% in control
versus 8.4±2.2% in PAX8 over-expressing islets; p=0.04). Accordingly, in-
flammatory signaling pathways such as interferon-gamma were significantly
modulated in PAX8 overexpressing islet (p˂0.05). Heterozygous PAX8 fe-
males treated or not with polyI:C exhibited similar OGTT at 14.5 gestation
as compared to wild type mice. Notwithstanding, genetic screening in 7 fam-
ilies complying with the selection criteria revealed a yet uncharacterized SNP
within the pax8 gene of one pedigree that correlated with GDM. This SNP
generates an amino acid substitution (PAX8-T356M) within the C-terminal
trans-activation domain (TAD) of PAX8. Accordingly, in silico analysis using
web-based tools (PolyPhen, SIFT and PredictSNP) predicted a deleterious
impact of this SNP.
Conclusion: Our data clearly demonstrate that increased expression of PAX8
impacts islet viability, an essential attribute to maintain glucose homeostasis in
response to altered metabolic demand such as during pregnancy. Normal glu-
cose tolerance during gestation in heterozygous pax8 mice might be explained
by gene haplosufficiency. However, deleterious mutations within the TAD
potentially resulting in a dominant negative phenotype may contribute to the
pathogenesis of GDM. This premise is currently being investigated for PAX8-
T356M.
Supported by: PI13/00593 ISCIII, CP14/00105 ISCIII
Disclosure: A. Martin-Montalvo: None.

400
Sfrp5 increases glucose-stimulated but not basal insulin secretion in rat
INS-1E cells
M. Carstensen-Kirberg1,2, K. Röhrig1,2, C. Niersmann1,2, M. Ouwens1,2,
B.F. Belgardt1,2, M. Roden1,3, C. Herder1,2;
1German Diabetes Center, Düsseldorf, 2German Center for Diabetes Research
(DZD), München-Neuherberg, 3Medical Faculty, Heinrich Heine University
Düsseldorf, Düsseldorf, Germany.

Background and aims: Secreted frizzled-related protein (Sfrp)5 belongs to
the Sfrp family, the largest family of Wnt inhibitors. Protein and mRNA levels
of Sfrp5 were downregulated in pancreatic islets from obese rodents and
humans. In rodent models, Sfrp5 inactivated the canonical Wnt signaling
pathway, reduced beta-cell proliferation and increased the ratio of proinsulin
to C-peptide. However, the impact of Sfrp5 on insulin secretion in pancreatic
beta-cells has not been analysed yet. Therefore, we aimed to investigate (i)
whether Sfrp5 has an impact on cell proliferation and apoptosis, (ii) how Sfrp5
influences basal and glucose-stimulated insulin secretion and (iii) whether
Sfrp5 acts via inhibiting the Wnt signaling pathway in rat beta cells.
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Materials and methods:We treated rat INS-1E cells without or with (i) 1000
ng/ml or (ii) 5000 ng/ml recombinant Sfrp5 for 24h. We determined protein or
mRNA levels of the proliferating cell nuclear antigen (PCNA), cyclin B1 and
Ki-67 as markers for cell proliferation and cleaved caspase-3, cleaved caspase-
9, B-cell lymphoma 2 (BCL2) and p53 upregulated modulator of apoptosis
(PUMA) as markers for apoptosis using Western blotting and real-time PCR.
To determine the effect of Sfrp5 on basal and glucose-stimulated insulin se-
cretion we stimulated the cells with 2.5 mmol/l and 20 mmol/l glucose, re-
spectively. The concentrations of insulin in the supernatant and cell lysate were
measured by ELISA. To analyse whether Sfrp5 regulates the canonical Wnt
signalling pathway we measured the protein levels of the active form of β-
catenin and mRNA levels of the transcription factor 7-like 2 (TCF7L2). In
addition, we determined the impact of Sfrp5 on the phosphorylation levels of
cAMP response element-binding protein (CREB)-Ser133 representing an im-
portant transcriptional factor in the non-canonical Wnt signaling pathway reg-
ulating insulin production and processing.
Results: Glucose-stimulated insulin secretion was increased by 25% for 1000
ng/ml Sfrp5 (p=0.05) and by 34% for 5000 ng/ml Sfrp5 (p=0.02) compared to
control, whereas basal insulin secretion was not affected at both concentra-
tions. At 5000 ng/ml Sfrp5, protein levels of PCNAwere decreased by 28%
(p=0.04) and there was a trend towards a reduction of the mRNA levels of
cyclin B1 by 17% and Ki-67 by 14%. Sfrp5 did not change mRNA or protein
levels of cleaved caspase-3, cleaved caspase-9, BCL-2 and PUMA.Moreover,
Sfrp5 neither altered the protein levels of the active form of β-catenin and
mRNA levels of TCF7L2 nor the phosphorylation level of CREB-Ser133.
Conclusion:Sfrp5 increased glucose-stimulated but not basal insulin secretion
without activating the canonical or non-canonical Wnt signalling pathway.
While future experiments are necessary to confirm this finding in human beta
cells, we report an incretin-like effect of Sfrp5 on insulin secretion in rat beta
cells.
Supported by: DDG, DZD
Disclosure:M. Carstensen-Kirberg: None.
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Islet heterogeneity in the healthy human pancreas
C. Ionescu-Tirgoviste1, P. Gagniuc1,2, E. Gagniuc2;
1Department of Metabolic Diseases, National Institute of Diabetes, Nutrition
andMetabolic Diseases “N.C. Paulescu”, 2University of Agricultural Sciences
and Veterinary Medicine, Bucharest, Romania.

Background and aims: Previous studies related to the anatomy of the
islets have been focused on the mice pancreas or the human diabetic
pancreas (either from Type 1 diabetes or Type 2 diabetes patients). The
spatial distribution of the islets in the human pancreas was until recently
relatively unknown. Some of the obstacles have been often represented by
an apparent lack of islet organization based on previous studies. The aim
of our study was to find the anatomical organization of these micro-
organs in a healthy pancreas.
Materials andmethods:A healthy human pancreas from a 35 years male
donor has been fixated and sectioned into four anatomical regions, name-
ly the head, neck, body and the tail. These regions were further divided
into a square matrix of 16 slides. Two parameters have been measured on
each histological slide, namely the area and the perimeter of the islets. By
using classical formulas and new algorithms for analysis, we have deter-
mined a series of parameters, such as the average value of the islet
diameter, the mean islet volume, the total number of islets inside the
pancreas, the total islet volume inside the pancreas, and the islet percent-
age from the total volume of the pancreas. 2D heat maps of the four
slices have been built and analyzed.
Results:We have analyzed a total of ~5400 islets along the pancreas. The islet
percentage from the total pancreas volume (45 cm3) showed an approximate
value of ~ 4.5% (~3.2 million islets). The mean islet diameter (108.92 μm (±
6.27)) and the mean islet volume (686,994.29 μm3 ±107,297.82) have been
used in conjunction with new algorithms for image analysis for the construc-
tion of four 2D heat maps. Our analysis have shown a clear cords-like struc-
tures in the organization of the islets along the pancreas. (Figure). The figure
shows islet densities on four slices (red - high density of islets, blue - low

density of islets). Figure reference system: the top of each slice represents the
dorsal pancreas.
Conclusion: Our conclusion on the organization of the islets indicated a non-
random spatial distribution. Furthermore, the spatial distribution of the islets,
derived from 2D heat maps suggests cords-like structures with clear anatom-
ical paths along the pancreas.

Supported by: POSDRU/159/1.5/S/135760, PN-II-ID-PCE-2011-3-0429
Disclosure: C. Ionescu-Tirgoviste: Grants; PN-II-ID-PCE-2011-3-0429,
POSDRU/159/1.5/S/135760.

402
Morphometric analysis of stem/progenitor cell phenotypes in human
diabetic pancreas
A. Zecca1,2, C.A.M. Lagrasta1, D. Madeddu1, B. Lorusso1, C. Frati1, A.
Falco1, C.Mangiaracina1, R. Vilella1, R. Fioretzaki1, F. Quaini1, G. Graiani1,2;
1University of Parma, 2Azienda Ospedaliero-Universitaria di Parma, Parma,
Italy.

Background and aims: Diabetes mellitus may represent a unique con-
dition to estabilish whether organ pathology is primarily due to chang-
es in the functional properties of stem or parenchymal cells or both.
The variability in tissue response to chronic hyperglycaemia makes it
difficult to sustain a unified hypothesis on diabetes multiorgan dam-
age. The impairment of tissue homeostasis is still incompletely under-
stood. The basic pathogenic process of type 2 diabetes is widely
described as islet beta cell loss and dysfunction. However, a detailed
tissue characterization of the human pancreas in diabetes is still lack-
ing. In addition, we attempted to provide evidence of the hypothesis
that in diabetes tissue homeostasis is compromised by alterations in
progenitor cells.
Materials and methods: Our study describes structural changes in pancreas
of 20 type 2 diabetic patients compared to 20 controls. Exocrine and endocrine
parenchyma, and abundance and distribution of stem cell associated
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phenotypes were documented in different portions of diabetic and
normoglycemic pancreas.
Results: The morphometric assessment of the number and dimension of insu-
lin or glucagon expressing islets documented a significant reduction in diabetic
tissue (p<0.05). However, a significant increase in individual Ins pos and glu-
cagon pos cells was observed in diabetes compared to control . Moreover, a
lower dimension of endocrine islets was measured in diabetic pancreas com-
pared to hyperglycemic tissues. Interestingly, the number and distribution of
cells carrying the stem cell associated antigen c-kit pos were decreased (p<0.05)
in diabetic pancreas compared to controls. c-kit pos cell compartment was
found to be reduced in both interstitial and insular areas of the diabetic pan-
creas. Similarly, diabetes affected the number of individual CD34pos cells
distributed throughout the pancreatic tissue. Conversely, the quantity of
CD133 pos cells was unchanged in diabetic pancreas.
Conclusion: Our results suggest that changes in number of stem/progenitor
cells occurs in huma pancreas subjected to diabetes. This finding may provide
an innovative pathogenetic view with clinical implications.
Supported by: GR-2011-02347600
Disclosure: A. Zecca: Grants; Italian Ministry of Health.
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Human islets exhibit variability in macronutrient-stimulated insulin re-
lease that cannot be explained by gross donor characteristics
J. Kolic1, S. Skovsø1, A.F. Spigelman2, J.E. Manning Fox2, J. Lyon2, Z. Ao3,
G.L. Warnock3, P.E. MacDonald2, J.D. Johnson1;
1Cellular and Physiological Sciences, University of British Columbia,
Vancouver, 2Pharmacology, Alberta Diabtes Institute, Edmonton, 3Surgery,
Ike Barber Human Islet Transplant Laboratory, Vancouver, Canada.

Background and aims: Type 2 diabetes (T2D) and obesity frequently
occur together. The molecular mechanisms associated with the pathogenesis
of these two conditions remain unclear. However, dysfunctional insulin-
secreting beta cells are critical to the development and progression of both
conditions. In pre-diabetes and early stage T2D, this dysfunction is associ-
ated with hyperinsulinemia. Central to this, obesity is prevented in mice
that are genetically incapable of developing hyperinsulinemia. In human
studies, long-term insulin therapy induces weight-gain, and drugs that re-
duce insulin secretion can aid in weight-loss. As such, a reduction in
insulin levels may be beneficial to the metabolic health of individuals with
hyperinsulinemia. This can be achieved with ketogenic diets which limit
ingested carbohydrates, keeping insulin levels low. However, it is not
known to what extent non-carbohydrate substrates such as lipids and amino
induce insulin release, and whether individual-to-individual variations are
seen in ex vivo human islet studies. Such variations could explain why
‘low-carb’ diets are only effective in a subset of individuals. Here we
report dynamic insulin secretion measurements from multiple human islet
donors in response to various macronutrient stimuli, and correlate these
responses to islet culture time and gross donor characteristics.
Materials and methods: Human islets from 13 non-diabetic donors were
from the IsletCore program (Alberta Diabetes Institute) or the Ike Barber
human islet transplant laboratory (Vancouver General Hospital). Insulin secre-
tion in response to high glucose (15mmol/l), the amino acid leucine (5mmol/l)
or the free fatty acids oleate/palmitate (1.5 mmol/l; 1:1 mix) was measured via
perfusion assay and assayed for insulin via RIA. Islet samples were flash-
frozen to be used for parallel genetic, transcriptomic and metabolomic
profiling.
Results: Unique human islet samples released insulin in a highly variable
manner. In response to glucose (15 mmol/l), peak insulin release was 2 to
24-fold (over basal), with an average release of 10-fold. Leucine (5 mmol/l)
induced peak insulin release by 2 to 21-fold (over basal), with an average
release of 7-fold. Islets from 3/13 donors released insulin in response to
oleate/palmitate (1.5 mmol/l; 1:1 mix) by 4 to 16-fold. We correlated the
insulin response to each macronutrient stimulus with gross donor characteris-
tics (age, sex, BMI), and the ex vivo culture time of the islets. No significant
correlations were seen, but there was a moderate positive correlation between
glucose-stimulated insulin release and BMI (r2=0.46, p=0.096). We also ex-
amined intra-nutrient correlations and found a mild positive correlation be-
tween leucine-stimulated and glucose-stimulated insulin release (r2=0.29,
p=0.056). Ongoing studies are correlating insulin responses to genetic, geno-
mic and metabolomic factors.
Conclusion: Our data now shows donor-donor variation in insulin release
from isolated islets in response to the three main macronutrient categories.
This variation could explain howmacronutrient intake can have distinct effects
on weight loss and diabetes risk in individuals.
Supported by: CDA, CIHR
Disclosure: J. Kolic: Grants; Canadian Diabetes Foundation, Canadian
Institutes of Health Research.

404
CD36 is increased in human islets from obese type 2 diabetes donors, and
affects beta cell function by the modulation of exocytotic proteins and
insulin content
M. Nagao1,2, J.L.S. Esguerra1, J.K. Ofori1, A. Wendt1, A. Asai2,3, H.
Sugihara2, S. Oikawa2, C.B. Wollheim1,4, L. Eliasson1;
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1Islet Cell Exocytosis, Department of Clinical Sciences-Malmö, Lund
University, Malmö, Sweden, 2Department of Endocrinology, Diabetes and
Metabolism, Graduate School of Medicine, Nippon Medical School, Tokyo,
3Food and Health Science Research Unit, Graduate School of Agricultural
Science, Tohoku University, Sendai, Japan, 4Department of Cell Physiology
and Metabolism, Faculty of Medicine, University of Geneva, Geneva,
Switzerland.

Background and aims: CD36 is known as a scavenger receptor in-
volved in lipid influx and immunity. However, the role of CD36 in
beta-cell function and its pathophysiological significance in type 2
diabetes (T2D) have not been fully elucidated. Our previous studies
on mouse lines with different susceptibilities to diet-induced diabetes
(SDG-P/R mice) demonstrated that islets from the pre-diabetic SDG-P
mice have hereditary defects in insulin secretion with an increased
gene expression level of CD36. Here, we aim to evaluate the expres-
sion level of CD36 in diabetic islets and to investigate the influence
of CD36 on insulin secretion using clonal beta-cells.
Materials and methods: CD36 mRNA expression level in human islets
was derived from RNA-seq data. Gene expression and protein levels
of CD36 in the GK and Wistar rat islets were evaluated by qPCR and
western blot. Insulin secretion at 16.7 mmol/L glucose for 1hr or at
50 mmol/L K+ for 15 min, gene expression (qPCR) and protein levels
(western blot) were evaluated in CD36 over-expressing INS-1 cells.
CD36 over-expression was controlled by the Tet-on system using
doxycycline (500 ng/mL for 72 hr).
Results: Human islets from obese donors with impaired glucose tolerance
(IGT) or T2D (n=19) had an increased CD36 mRNA expression level
(15%, p<0.05) as compared to those from obese donors with normal
glucose tolerance (n=12). The GK rat islets (n=7) had increased gene
expression (70%; p<0.01) and protein levels (25%; p=0.085) of CD36
as compared to the Wistar rat islets (n=8). CD36 over-expression in
INS-1 cells reduced insulin secretion at 16.7 mmol/L glucose by 45%
(n=5, p<0.01 v.s. control cells). Also, depolarization-induced insulin se-
cretion (50 mmol/L K+) was reduced by 25% (n=5, p<0.01). In agree-
ment with the reduced depolarization-induced insulin secretion, gene ex-
pression of Snap25, Vamp2 and Syt7 (Synaptotagmin 7) was decreased
by 35%, 15% and 15%, respectively (n=6, p<0.05 for each mRNA).
Protein level of SNAP25 was decreased by 25% (n=5, p<0.05).
Furthermore, CD36 over-expression reduced insulin content by 20%
(n=5, p<0.01) and insulin gene (Ins1) expression by 30% (n=6, p<0.05).
Conclusion: CD36 was increased in pre-diabetic/diabetic islets, and over-
expression in INS-1 cells reduced glucose-/depolarization-induced insulin se-
cretion and insulin content. We suggest that CD36 causes defective insulin
secretion by the reduction of exocytotic proteins and the inhibition of insulin
gene expression in beta-cells. Given that the islets from T2D donors have
decreased levels of exocytotic proteins and low insulin content, CD36 could
be a potential therapeutic target to rescue the beta-cells in diabetic conditions.
Supported by: Swedish RC, EFSD/JDS, SLWCF, SJSF, UMF
Disclosure: M. Nagao: Grants; Swedish RC, EFSD/JDS, Sumitomo Life
Welfare and Culture Foundation, Scandinavia-Japan Sasakawa Foundation,
Uehara Memorial Foundation.

405
Expression and function of Cl- loaders, extruders and channels in
pancreatic islet beta cells: implications for intracellular Cl- regulation and
insulin secretion
M. Di Fulvio1, T. McMillen2, S. Kursan1, M. Bogdani3, E. Dias-Junior1, L.
Kelly1, L. Aguilar-Bryan2;
1Pharmacology and Toxicology, Wright State University, Dayton, 2Pacific
Northwest Diabetes Research Institute, 3Benaroya Research Institute, Seattle,
USA.

Background and aims: The population with the highest risk for developing
age-dependent diabetes is patients with Cystic Fibrosis (CF). Almost 50% of
the cases develop diabetes by the 4th decade of life. Hyperglycemia in these
patients worsens lung function and nutritional status and increases the number
of hospitalizations resulting in higher mortality. Recent data suggests that

patients with pancreatic insufficiency are at a higher risk to develop CF-
related diabetes (CFRD) due to β-cell dysfunction. Glucose metabolism and
plasma membrane depolarization are responsible for the initial secretory re-
sponse in pancreatic β-cells and regulated primarily, though not exclusively,
by the ATP-sensitive K+ channel (KATP). In these cells, the intracellular chlo-
ride concentration ([Cl-]i) is kept above thermodynamic equilibrium providing
an additional driving force for the depolarization and prolongation of action
potentials necessary for sustained insulin secretion. In other cell types, at least
seven cation-chloride co-transporters of the solute carrier protein family 12
group A (Slc12a) and some members of the Slc4a and Slc26a families are
considered regulators of [Cl-]i. Whilst some of these transporters actively ac-
cumulate Cl- ions, others extrude them, creating a Cl- gradient across the
plasma membrane which in turn is dissipated by functioning anion channels.
The net functional balance between Cl- loaders, extruders and channels deter-
mines whether Cl- has a depolarizing, hyperpolarizing or no action in a given
cell. The aim of this study was to systematically confirm, determine or extend
the expression pattern of proteins involved in the regulation of [Cl-]i in mam-
malian β-cells and to determine their role in the secretory response.
Materials and methods: We have used conventional and quantitative
RT-PCR, Western blotting and immunolocalization studies in human
and rodent pancreatic islets and clonal β-cell lines and available phar-
macological tools to identify Cl- transporters and channels involved in
the secretory response.
Results: Insulin-secreting β-cells express Slc12a1 and Slc12a2 the prototyp-
ical Cl- loaders, the Cl- extruders Slc12a4, several splice variants of Slc12a5,
Slc12a6 and Slc12a7 and channels such as Cftr, Ano1, Ano2 and all the sub-
units of the volume-regulated anion channel Vrac i.e., Lrrc8a, Lrrc8b, Lrrc8c,
Lrrc8d and Lrrc8e. Treatment of β-cells with the diuretic bumetanide, inhib-
itor of Slc12a1 and Slc12a2 or with ML077, a recently developed selective
inhibitor of Slc12a5, blocks or stimulates, respectively, insulin secretion in
response to glucose. The stimulation of the secretory response observed upon
inhibition of Slc12a5with ML077 did not require KATP-channels, as the effect
still occurred in the presence of glibeclamide, but it was reduced by the addi-
tion of CFTRinh172 and Ani9, inhibitors of Cftr and Ano1/Vrac, respectively.
Conclusion: Our experiments suggest that insulin-secreting β-cells tightly
maintain an outwardly directed Cl- gradient and that impairing its dissipation
through inhibition of Cftr, Ano1 and Vrac blunts insulin secretion in response
to glucose.
Supported by: WSU 226132 and ADA 1-17-IBS-258 (MDiF) and 5R01-
DK97829 (LA-B)
Disclosure:M. Di Fulvio: Grants; ADA 1-17-IBS-258, WSU 226132.

406
Chronic fructose potentiates insulin secretion from beta cells through
intra and extracellular ATP signalling mediated respectively by AMPK
and P2Y receptors
T. Brun1,2, C. Bartley1,2, L. Oberhauser1,2, M. Grimaldi1,2, F. Molica3, B.
Kwak3,4, D. Bosco2,5, M. Chanson1,6, P. Maechler1,2;
1Cell Physiology and Metabolism, University of Geneva Medical Center,
2Faculty Diabetes Center, University of Geneva Medical Center, 3Pathology
and Immunology, University of Geneva Medical Center, 4Cardiology, Geneva
University Hospital, 5Cell Isolation and Transplantation Center, Surgery,
Geneva University Hospital, 6Pediatrics, Geneva University Hospital,
Geneva, Switzerland.

Background and aims: Fructose massively appeared as a sweetener additive
in theWestern diet in the late 70’s, preceding the high incidence of obesity and
type 2 diabetes. In the hypothalamus, a major intracellular effect of chronic
exposure to fructose is energy-sensing alterations mediated by AMPK activa-
tion. In pancreatic beta-cells, AMPK is activated in conditions of nutrient
deprivation and renders the cell more sensitive to glucose. Although fructose
per se does not acutely stimulate insulin exocytosis, we investigated the effects
of chronic exposure to fructose in standard culture medium on beta-cell
function.
Materials and methods: INS-1E beta-cells or freshly isolated human islets
and islets from WT or pannexin1 knockout mice were exposed for 4 days to
5.5 mM fructose in their respective standard medium. At the end of this pre-
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treatment period, we measured AMPK phosphorylation, mitochondrial respi-
ration, intracellular ATP, calcium levels and insulin secretion. We performed
immunodetections of KIR6.2, pannexin1 channels and the calcium-mobilizer
purinergic P2Y1 receptor.
Results: Chronic exposure of INS-1E beta-cells, WT mice and human
islets for 4 days to fructose induced AMPK phosphorylation (1.6-fold,
p<0.05) and exaggerated insulin secretion in response to intermediate
8.3-11 mM glucose (1.6-fold, p<0.05). Correlating with AMPK activation,
fructose pre-treatment in INS-1E beta-cells reduced intracellular ATP
levels (-30%) without affecting mitochondrial respiration and caused trans-
location of KIR6.2 to the cell membrane. Stronger plasma membrane
depolarization and faster cytosolic calcium oscillations were observed in
the fructose-treated cells. Importantly, fructose exposure increased by 30%
INS-1E extracellular ATP under stimulatory glucose conditions. This cel-
lular ATP release, potentially mediated by pannexin1 channel, may acti-
vate purinergic P2Y receptors. Immunoblot and immunofluorescence anal-
yses showed the presence of pannexin1 and P2Y1 in INS-1E cells and
islets. Addition of the ecto-ATPase inhibitor ARL67156 or the P2Y ago-
nist 2MeSADP to naive INS-1E cells and mouse or human islets poten-
tiated insulin secretion stimulated by intermediate glucose, mimicking
fructose pre-treatment. Conversely, the pannexin1 inhibitor mefloquin
and the P2Y1 antagonist MRS2179 reversed the potentiated secretory
response induced by fructose in INS-1E cells and human islets. These
results were confirmed using Panx1-KO islets. Moreover, clearance of
extracellular ATP and ADP by apyrase also inhibited fructose-
potentiating effects.
Conclusion: Fructose treatment induced intracellular starving-like phenotype in
INS-1E beta-cells and islets, resulting in AMPK activation and potentiation of
intermediate GSIS. This effect was mediated by activation of purinergic P2Y
receptors through increased release of cellular ATP by pannexin1 channel.
Disclosure: T. Brun: None.

407
At low glucose arginine stimulates and sulfonylureas or K+ depolarisation
inhibit glucagon secretion by perifused mouse islets
E.-H. Frueh, I. Rustenbeck;
Institute of Pharmacology and Toxicology, TU Braunschweig, Braunschweig,
Germany.

Background and aims: Like pancreatic beta-cells pancreatic alpha-cells re-
lease their peptide hormone by depolarization-triggered exocytosis and both
alpha- and beta-cells express KATP channels. However, the sulfonylurea
gliclazide has been described to directly inhibit glucagon release, which might
explain its more favorable clinical results as compared to other sulfonylureas.
Here, we have investigated the role of depolarizing stimuli and glucose on the
interaction between alpha- and beta-cells within isolated islets.
Materials and methods: Batches of 50 freshly isolated NMRI mouse islets
were perifused with a HEPES-buffered Krebs-Ringer medium (2 mg/ml BSA)
saturated with 95% O2 and 5% CO2, which contained the respective secreta-
gogues. The contents of insulin and of glucagon were determined by ELISA
(Mercodia) from the same samples of the fractionated efflux.
Results: Decreasing the glucose concentration after 60 min of perifusion with
10 mM glucose to 1 mM led to a transient increase of glucagon secretion
before the insulin secretion was diminished. Raising subsequently the glucose
concentration from 1 to 30 mM increased the insulin secretion before the
glucagon secretion was diminished. In the presence of 1 mM glucose
20 mM arginine had a moderate stimulatory effect on glucagon secretion but
not on insulin secretion. Adding either 30 μM gliclazide or 500 μM tolbuta-
mide or 15 mM KCl to the perifusion medium increased insulin secretion
before it diminished glucagon secretion. The combined action of 20 mM ar-
ginine and 30 μM gliclazide in the presence of 1 mM glucose led to a simul-
taneous increase of glucagon and insulin release. This increase wasmodest and
transient for glucagon, whereas the insulin secretion remained moderately
elevated after an initial peak. Adding 1 μM of the α2-adrenoceptor agonist
clonidine in the continued presence of arginine and gliclazide suppressed
insulin secretion and at the same time markedly increased glucagon secretion.
Conclusion: Stimulated secretion of glucagon appears to be an autonomous
function of the alpha-cells, which can be abrogated by the paracrine effect of

concomitantly stimulated insulin secretion. α2-Adrenoceptor agonism inhibits
insulin but not glucagon secretion. There is no evidence for a direct inhibitory
effect of gliclazide on glucagon secretion.
Disclosure: E. Frueh: None.

408
Inhibition of fatty acid synthase impairs insulin secretion in islets from
mice fed both a normal and high-fat diet
J.I. Real1, C. Miranda1, S.S. Ahmadi1, P. Rorsman1,2;
1Department of Physiology, University of Gothenburg, Gothenburg, Sweden,
2Oxford Centre for Diabetes, Endocrinology and Metabolism, University of
Oxford, Churchill Hospital, Oxford, UK.

Background and aims: NADPH is an important player in the antioxidant
system. It has been proposed to be a mediator in glucose-stimulated insulin
secretion in amplifying pathway from pancreatic β-cells. Here we investigate
if secretory capacity is correlated with the redox state of the β-cells within
intact islets. To address this we measured the acute effect of a FAS (fatty acid
synthase) inhibitor - C75 - on insulin secretion, both in chow- and high fat diet
(HFD)-fed mice and electrical activity.
Materials and methods: Insulin secretion was measured in isolated islets
from chow and HFD (60% fat for 8 weeks) mice with or without C75 (150
μM), at 1 and 11 mM glucose. The membrane potential was recorded in the
presence of 11 mM glucose from microdissected mouse islets, using high-
resistance microelectrodes, at 11 mM glucose.
Results: C75 reduced insulin secretion at 11 mM glucose by >80 %
(p<0.001) in both chow and HFD islets; basal insulin secretion was not
affected by C75. These results show that FAS inhibition has similar
effects under normal and diabetogenic (HFD) conditions in pancreatic
β-cells. C75 hyperpolarized (20%; i.e. made more negative) the mem-
brane potential during the inactive phase of the oscillatory electrical ac-
tivity evoked by 11 mM glucose (n=4, p<0.001), an effect that peaked at
10-12min. Burst duration (active phase), increased burst frequency (+28%)
and reduced the duration of the silent intervals between two successive
bursts (-26%). In addition, C75 decreased spike amplitude as well as the
threshold by 25% (n=4, p<0.001) and 17% (n=4, p<0.05), respectively.
The latter parameter reflects a reduction in voltage threshold for action
potential firing. Rather different results were obtained upon application of
NADPH (150 μM), which increased the interburst potential by 13% (n=4,
p<0.001) and increased burst duration by 45% without affecting the burst
frequency or action potential amplitude.
Conclusion: These data are in agreement with the observation that C75
and NADPH have opposing effects on insulin secretion. These results
suggest that the metabolic balance in β-cells ‘jumps’ between FAS and
β-oxidation. By inhibiting FAS, pancreatic β-cells become less electrically
active which lead to a decrease in insulin secretion. Our observations
suggest that FAS inhibition has a deleterious effect on β-cell electrical
activity and insulin secretion.
Supported by: VR, Wilhems and Martina Lundgren R, Sigurd and Elsa Goljes
MF, Adlerbert RF
Disclosure: J.I. Real: None.

409
Dual amylin and calcitonin receptor agonists exert direct peripheral
effects on beta cells, muscle and adipose tissue contributing to their
beneficial effects on metabolism
K. Henriksen, S. Gydesen, A.T. Larsen, K.V. Andreassen, M.A. Karsdal;
Nordic Bioscience, Herlev, Denmark.

Background and aims: Dual amylin and calcitonin receptor agonists
(DACRA) are novel candidates for treatment of obesity and type 2 dia-
betes due to their impressive effects on body weight, glucose control and
insulin sensitivity. However, the mechanisms behind the DACRA-
mediated metabolic improvements are unclear. Here we investigate in
which tissue the DACRAs, KBP-042 and KBP-089, have direct effects
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using a combination of in vivo activation and ex vivo cultures of healthy
and diabetic adipose tissue, as well as pancreatic islets.
Materials and methods: To investigate DACRAmediated tissue activa-
tion in vivo, rats were treated with a single subcutaneous dose of KBP-
042 (5 μg/kg) followed by collection of metabolic tissue and analysis of
signaling pathways by western blot. To investigate whether DACRAs
directly mediated secretory function of the pancreatic islets, we used
isolated islets from healthy adult rats. The effect of various KBP-042
concentrations (0.1, 1, 10 and 100 nM) were tested on glucose stimulated
insulin secretion (GSIS) and arginine induced insulin secretion (ASGS) in
freshly isolated islets and islets, whichwere cultured under glucolipotoxic
conditions (GLTX) (22 mM glucose and 500 μM palmitate) with islets
cultured in 5.5 mM glucose media as controls. To explore whether
DACRAs had direct effect on metabolic activity in adipose tissue, epi-
didymal and perirenal fat pads were surgically removed from lean rats
treated with cultured in the presence of KBP-089 and oxidation was
measured using Alamar Blue.
Results: Administration of KBP-042 (5 μg/kg) acutely activated
Akt signaling in both muscle and epididymal adipose tissue
in vivo. We did not observe any differences in Erk and STAT3
signaling activation in muscle and adipose tissue from rats treated
with KBP-042. KBP-042 dose-dependently reduced GSIS and
ASGS in freshly isolated islets. In the islets cultured under
glucolipotoxic conditions, GSIS was significantly attenuated com-
pared to the islets cultured in normal control media. Impressively,
KBP-042 was able to preserve the secretory function of the GLTX
islets when co-cultured for 24 hours. The GSIS was dose-
dependently higher in the islets, which had KBP-042 present during
culturing. Finally, KBP-089 significantly increased the metabolic
activity in both perirenal and epididymal adipose tissue, hence indi-
cating an increased energy expenditure.
Conclusion: In conclusion, we show that KBP-042 preserves the secre-
tory function in GLTX cultured islets. Furthermore, KBP-042 acutely
activates Akt signaling in muscle and epididymal adipose tissue, indicat-
ing a beneficial metabolic effect of KBP directly in metabolic tissues, and
finally, that KBP-089 might have a direct effect on mitochondrial oxida-
tion. Thus, KBP-042 directly mediates activation in metabolic tissues and
directly modulates pancreatic islets, which is highly promising and war-
rants for further studies.
Disclosure: K. Henriksen: Stock/Shareholding; Nordic Bioscience.

410
Effect of ARHGAP21 reduction upon glucose-insulin homeostasis
and body composition of diet-induced obesity in C57BL/6 mice
G.M. Soares1, L. Zangerolamo1, E.G. de Azevedo1, S.O. Saad2, A.C.
Boschero1, H.C. Barbosa-Sampaio1;
1Department of Structural and Functional Biology, University of
Campinas, 2Haematology Centre, University of Campinas, Campinas,
Brazil.

Background and aims: GTPase activating proteins (GAP) seems to
impact glucose-insulin homeostasis. Inhibition of GAP ARHGAP2 in
pancreatic islet from neonate mice, improves pancreatic beta cell func-
tion. However, the possible role of ARHGAP21 in glucose homeostasis
remains unknown. Here we used an ARHGAP21 haplodeficient mice,
aiming to explore the involvement of ARHGAP21 in glucose-insulin
homeostasis.
Materials and methods: 30 days old C57BL/6 mice, controls and
ARHGAP21 haplodeficient mice were fed on chow diet (Ctl and Het) or
a high-fat diet (Ctl-HFD and Het-HFD) during 10 weeks. We analyzed
body composition considering body weight gain during all experimental
period and also measuring perigonadal fat content after euthanasia.We also
evaluated the glucose-insulin homeostasis through glucose and insulin tol-
erance test, as well as assessing fasted glycemic and insulinemic levels.
Further, we analyzed the pancreatic islet function and morphology focuses

on pancreatic beta cell insulin secretion and size. To analyze the data we
used the Student´s t-test. Data are mean ± SEM, and the difference between
the groups were considered statistically significant if P ≤ 0.05.
Results: We did not observe any difference between the Ctl and Het
animals fed on chow diet. As expected, Ctl-HFD mice developed the
deleterious effects inherent in the consumption of the high fat diet.
Interestingly, Het-HFD animals did not become obese (34,96 g ± 0,83
Ctl-HFD x 28,93 g ± 1,07 Het-HFD) and had less accumulation of fat
deposits (4,58 % body weight ± 0,25 Ctl-HFD x 2,66 % body weight ±
0,54 Het-HFD), which probably contributed to lower insulinemia of
fasting (0,75 ng/μL ± 0,11 Ctl-HFD x 0,37 ng/μL ± 0,09 Het-HFD),
insulin sensitivity (1,46 kITT ± 0,36 Ctl-HFD x 3,83 kITT ± 0,78 Het-
HFD) and glucose tolerance (30194 AUC ± 1727 Ctl-HFD x 24111 AUC
± 1381 Het-HFD). As no compensation was required for the pancreas,
these animals had lower insulin secretion (0,93 ng/μL ± 0,08 Ctl-HFD x
0,65 ng/μL ± 0,03 Het-HFD) and lower beta cell area (2470 square μm ±
64 Ctl-HFD x 1268 square μm ± 114 Het-HFD).
Conclusion: Taken together, our study indicates a possible role of
ARHGAP21 in whole body metabolism, impacting on body weight gain,
as well as glucose-insulin homeostasis in high fat diet-fed mice. The data
suggest that GAP protein member as a potential candidate to prevent and
treat obesity and related diseases.
Clinical Trial Registration Number: 3783-1
Supported by: CNPq, Capes and Fapesp.
Disclosure: G.M. Soares: Grants; CNPq, Capes, FAPESP.

411
The effect of islet culture on the biphasic pattern of fuel-induced
insulin secretion

M. Morsi, T. Schulze, K. Reckers, I. Rustenbeck;
Institute of Pharmacology and Toxicology, University of Braunschweig,
Braunschweig, Germany.

Background and aims: The insulin secretion pattern by mouse islets is
reported to differ from that of human and rat islets in that a strong first
phase is followed by an elevated plateau instead of a slowly ascending
second phase. This has led to the argument that mouse islets or beta cells
may not be a good experimental model. Here, we have tested the role of
islet culture on shaping the kinetics of insulin secretion.
Materials and methods: Mouse islets were isolated by collagenase di-
gestion and selected by hand-picking. The culture duration was 22 h in
RPMI 1640 with 10% FCS. The glucose concentration was 5 mM
throughout. The kinetics of secretion was measured by islet perifusion
and ELISA of the fractionated efflux. The kinetics of the cytosolic Ca2+

concentration and of the NAD(P)H- and FAD-autofluorescence were
measured by epifluorescence microscopy of perifused islets.
Results: Raising the glucose concentration from 0 to 30 mM produced a
modest initial increase in insulin secretion (from 11 to 24 pg x islet-1 x
min-1) of freshly isolated islets, which was followed by a continuous
increase up to 95 pg x islet-1 x min-1. Using the same protocol with
cultured islets 30 mM glucose generated a marked first phase (70 pg x
islet-1 x min-1) which after 15 min receded back to a moderately elevated
plateau (27 pg x islet-1 x min-1). When 10 mM α-ketoisocaproic was the
stimulus, fresh islets responded with a prompt, strong and sustained se-
cretion, whereas cultured islets generated a pattern which closely resem-
bled that of 30 mM glucose. The kinetics of the NAD(P)H/FAD- auto-
fluorescence differed in that the NAD(P)H-increase but not the FAD-
decrease by 30 mM glucose occurred about 5 min earlier and was signif-
icantly larger in cultured islets, but the overall pattern was unchanged by
the cell culture period. Similarly, the modest increase of the NAD(P)H/
FAD- autofluorescence by KICwas markedly enhanced in cultured islets,
but retained its overall pattern, in particular the sluggish decrease upon
wash-out. Finally, [Ca2+]i measurements showed that the resting values
were lower after culture, but the square wave increase upon glucose
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exposure and wash-out was visible with both, freshly isolated and cul-
tured islets.
Conclusion: Since freshly isolated mouse islets show an ascending sec-
ond phase with glucose and a fast and strong initial response with KIC,
the uniform response pattern with a plateau after a marked first phase is
shaped by the cell culture period. Cell culture may not simply relieve the
stress of collagenase isolation but also leaves an imprint on the metabolic
memory of the beta cell. The effect on the secretion kinetics is not
reflected by the parameters of oxidative phosphorylation and [Ca2+]i
and may therefore be mediated by the signals of metabolic amplification.
Disclosure: M. Morsi: None.

412
Formation of peudoislets induces incretin responsiveness in incretin-
unresponsive clonal beta cells: possible role of an amino acid
transporter
N. Yokoi, M. Hashim, G. Gheni, H. Takahashi, S. Seino;
Division of Molecular and Metabolic Medicine, Kobe University
Graduate School of Medicine, Kobe, Japan.

Background and aims: Cell-to-cell interactions between pancreatic beta
cells are essential for normal regulation of insulin secretion. We previous-
ly found that incretin responsiveness was induced by formation of
pseudoislets (PIs) in otherwise incretin-unresponsive monolayer-cultured
cells (MCCs). In this study, we tried to elucidate the mechanism of the
induction of incretin responsiveness in PIs.
Materials and methods: PIs were formed from incretin-unresponsive
mouse clonal beta cells (MIN6-K20) by seven-day culture on ultra-low
attachment dishes. We examined morphology, contents of ATP, cAMP
and insulin, and insulin secretion, and also performed RNA sequencing
and metabolome analysis. We evaluated the effect of oxamic acid (OA),
an inhibitor of the malate-aspartate shuttle, on glutamate production and
insulin secretion. We also examined a possible role of amino acid trans-
porters in insulin secretion from MCCs and islets of ob/ob mice, an
animal model of obesity and diabetes.
Results: PIs showed well-developed mitochondria and increased con-
tents of cellular metabolites, ATP, cAMP, and insulin. Both GLP-1 and
GIP did potentiate insulin secretion from PIs in a concentration-
dependent manner. OA treatment inhibited glutamate production by glu-
cose and abolished incretin/cAMP-induced insulin secretion. Expression
of a neutral amino acid transporter was markedly up-regulated in MCCs
while it was down-regulated in PIs. Inhibition of the transporter increased
cellular glutamate content and induced incretin responsiveness in MCCs.
The inhibition also increased incretin-induced insulin secretion from is-
lets of ob/ob mice.
Conclusion: Our study indicates that increased cellular metabolism by
formation of PIs confers incretin responsiveness, in which down-
regulation of an amino acid transporter contributes to the accumulation
of cellular glutamate.
Supported by: MEXT
Disclosure: N. Yokoi: None.
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The selective serotonin reuptake inhibitor fluoxetine improves
glucose homeostasis by promoting insulin secretion and maintaining
functional beta cell mass
B. Liu1, I. Ruz-Maldonado1, M.G. Zariwala2, G.C. Huang1, M. Zhao1,
P.M. Jones1, S.J. Persaud1;
1Division of Diabetes and Nutritional Sciences, King's College London,
2Faculty of Science and Technology, University ofWestminster, London, UK.

Background and aims: Management of depression using the serotonin
reuptake inhibitor fluoxetine has been reported to cause reductions in
plasma glucose and glycated haemoglobin that are independent of chang-
es in food intake and body weight. Fluoxetine reaches steady state con-
centrations in plasma of approximately 2μM. Its use at concentrations up
to 75μM is reported to be cytotoxic in β-cell lines in vitro, but there is no
information on whether physiologically relevant concentrations of fluox-
etine play a role in regulating β-cell function and glucose homeostasis.
This was investigated in the current study.
Materials and methods: MIN6 β-cells or isolated mouse islets were
exposed to increasing concentrations of fluoxetine (0.1μM-10μM) for 24-
72h. Cell viability was assessed by ATP quantification, β-cell proliferation
was determined by quantifying BrdU incorporation and islet cell apoptosis
was examined by measuring caspase 3/7 activities. Dynamic insulin secre-
tionwas quantified by radioimmunoassay after perifusion of isolatedmouse
and human islets in a physiological salt solution in the absence or presence
of 1μM fluoxetine. In in vivo experiments, ob/ob mice were administered 4
doses of fluoxetine (10mg/kg body weight) or DMSO (vehicle) intraperi-
toneally over the course of 2 weeks prior to being subjected to intraperito-
neal glucose tolerance tests following a single administration of glucose
(2g/kg body weight) in the presence of fluoxetine or DMSO.
Results: While 24h exposure to 10μM fluoxetine significantly reduced
ATP synthesis (control: 4,538,119±193,788 luminescence units; +10μM
fluoxetine: 154,230±18,935 n=5; P<0.01) β-cell viability was not com-
promised by 0.1 and 1μM fluoxetine, even after incubation for 72h
(0.1μM fluoxetine: 4,521,279±134,752; 1μM fluoxetine: 4,410,727
±115,886; n=5; P>0.5). In perifusion experiments 1μM fluoxetine in-
duced rapid and sustained potentiation of glucose-induced insulin secre-
tion frommouse (AUC: 20mM glucose: 654±78; +1μM fluoxetine: 1202
±108; n=4; P<0.05) and human (AUC: 20mM glucose: 1320±17; +1μM
fluoxetine: 2567±73; n=4; P<0.01) islets. Furthermore, 1μM fluoxetine
induced a 1.10±0.03 fold increase in BrdU incorporation (n=10; P<0.05)
inMIN6β-cells and a 38±9% reduction in caspase 3/7 activities in mouse
islets (n=8; P<0.01). In vivo experiments indicated that intraperitoneal
administration of fluoxetine improved glucose handling in ob/ob mice
(blood glucose concentrations, control vs fluoxetine; T=0: 6.7±0.8mM
vs 6.5±0.5; P>0.5; T=210min: 36.3±8.5mM vs 16.5±2.4; P<0.05; n=5).
Conclusion: These data demonstrate that physiologically relevant con-
centrations of fluoxetine are well tolerated by β-cells in vitro for at least
72 hours. Acute exposure to fluoxetine stimulated insulin secretion, in-
creasedβ-cell proliferation and reduced apoptosis, while delivery to mice
in vivo improved glucose tolerance. These data are consistent with a role
for fluoxetine in regulating glucose homeostasis through direct effects at
β-cells. Repurposing of fluoxetine thus represents a novel therapeutic
strategy for the management of type 2 diabetes.
Supported by: Diabetes UK
Disclosure: B. Liu: None.

414
Mechanotransduction is involved in glucose-stimulated insulin secretion
Y. Ye, M. Barghouth, E. Zhang, E. Renström;
Lund University, Malmö, Sweden.
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Background and aims: The consensus model for glucose-stimulated in-
sulin secretion is incomplete, ion channels other than the KATP channel are
needed for generating the glucose-dependent depolarization. Several re-
ports indicate that glucose stimulation causes a slight increase in beta cell
volume. Cell swelling increases membrane tension and such a mechanical
signal can be transduced into electrical signals by mechanosensitive ion
channels. Piezo1 and 2were discovered as a new class of mechanosensitive
channels and non-selectively allow passage of Ca2+, K+ and Na+, which
generates an overall depolarizing effect. These channels could provide the
ion conductance missing in the beta-cell consensus model. Here we have
explored the role of mechanotransduction in insulin secretion.
Materials andmethods:RNA sequencing; qPCR;Western blot; ELISA;
Ca2+ imaging
Results: PIEZO1 exhibited 20% increasingly altered expression in islets
from individuals with known type 2-diabetes (T2D) (among the 7.6%
most differentially expressed genes, p=0.012; non-diabetes: n=114, dia-
betes: n=17). PIEZO1 positively associated with INSULIN (R2=0.33,
p=6.1e-13, n=131). The mRNA expression level of Piezo1 in db/db mice
showed similar tendency by increasing 82% (WT: 0.034 vs db/db: 0.062,
p<0.05, n=5, 3, respectively). In contrast, prolonged (48h) glucose treat-
ment in INS-1 832/13 cells significantly decreased the expression of
Piezo1 by 65% comparing with 2.8 and 20mMG treatment (2.8mMG:
100%, 5mMG: 80.19%, 10mMG: 43%, 20mMG: 34%, n=3), as well as
the protein level (2.8mMG: 1.2, 5mMG: 0.9, 10mMG: 0.7, 20mMG: 0.5,
n=5). Insulin secretion was markedly inhibited in Piezo1-silenced cells
(NC: 359 vsKDp1: 199, p <0.05, n=4), but not when Piezo2was silenced
(NC: 359 vs KDp2: 350, n=4). Piezo1-agonist Yoda1 (25 μM) stimulated
insulin secretion at basal (2.8mMG; DMSO: 32.5 vs Yoda1: 64.7 ng
insulin /mg protein /h, p<0.001) and stimulated conditions (16.7 mMG;
DMSO: 318.4 vs Yoda1: 527.2 ng /mg /h, p<0.05, n=7). Percentage of
secreted insulin was significantly suppressed by Piezo1 inhibitors at basal
(2.8mMG; untreated: 0.57% vs GsMTx4: 0.4%, p<0.01, RutheniumRed:
0.3%, p<0.0001) and stimulated conditions (16.7mMG; untreated: 5.9%
vs GsMTx4: 3%, p<0.05, RR: 3.2%, p<0.05). Silencing of Piezo1 did not
affect depolarization-evoked Ca2+ signaling (peaks; NC: 4.4 vs KDp1:
4.5, n= 29), when stimulated using a high-K+ solution of the same osmo-
larity. By contrast, glucose-stimulated Ca2+-signals were impaired by
Piezo1 knockdown (glucose AUC; NC 829 vs KDp1: 642, p<0.0001,
n= 46). Piezo1- agonist Yoda1 stimulated Ca2+ signals significantly
(peaks; DMSO: 1.44 vs Yoda1: 2.58, p<0.0001, n=61).
Conclusion:We explore the involvement of mechanotransduction in the
stimulus-secretion coupling of the pancreatic beta cell. Our findings sug-
gest that: 1) Piezo1 current contributes to the basal depolarizing tone, in
particular in INS-1 832/13 cells that have modest KATP currents and
exhibit spontaneous action potentials also at basal glucose; 2) Piezo1 is
part of the nutrient-sensing machinery of the beta-cell. These results rec-
tify many of the shortcomings of the established consensus beta-cell
model and offer strong support for mechanotransduction playing an im-
portant role in glucose stimulated insulin secretion, as well as being in-
volved in determining the risk for T2D. Further experiments are under-
way to find the reason of upregulation of PIEZO1 expression in T2D and
explore the regulation network of PIEZO1.
Supported by: Swedish Research Council; H2020 T2D systems; KAWF;
DWF Sweden; Swedish DA
Disclosure: Y. Ye: None.

415
Knockdown of beta1-integrin affects exocytotic proteins and
integrins expression in pancreatic beta cells
J. Li, R. Wang;
Physiology and Pharmacology, The University of Western Ontario,
London, Canada.

Background and aims: The β1-integrin receptor provides a physical
basis for cell-cell and cell-ECM contact and influences cell differentiation,

migration, proliferation, function, and survival. In vitro functional blockade
of β1-integrin results in inhibition of islet cell adhesion, islet architecture
disruption, and a significant increase in islet cell death in both human and
rodent systems. Mouse models of conditional postnatal β1-integrin defi-
ciency in collagen I producing cells (β1KO) or beta-cells (MIPβ1KO)
demonstrated a significant reduction in beta-cell mass with impaired glu-
cose tolerance and insulin secretion. However, the role of beta-cell β1-
integrin in the recruitment of exocytotic molecules that are required for
insulin release and trafficking of other integrins expression remains to be
determined. The aim of the current study is to examine whether loss ofβ1-
integrin in beta-cells influences exocytotic protein recruitment and integrin
expression in β1-integrin KO islets and cultured INS-1 cells.
Materials andmethods:Adult pancreata and islets (10-12 weeks of age)
were collected from both inducible β1KO or MIPβ1KO mice and their
counterpart wild-type (WT) littermates. INS-1 cells were cultured on
matrix-coated plates with or without an immunoneutralizing β1-integrin
antibody treatment. Expression of exocytotic molecules and integrins in
the islets and INS-1 cells were analyzed by quantitative RT-PCR and
immunofluorescence.
Results: Both β1KO and MIPβ1KO mice displayed impaired glucose-
stimulated insulin secretion (GSIS) and a concomitant reduction in
Munc18-1, Snap25, and Vamp2 mRNA and protein levels, suggesting
an important role for β1-integrin in the regulation of insulin exocytotic
machinery. β1KO and MIPβ1KO islets also showed lower levels of α6
and αV integrins on beta-cell membranes compared to WT islets, and,
since both α subunits are associated with β1 and other β subunits, indi-
cates that integrin expression and trafficking to the plasma membrane
may depend on exocytotic machinery. INS-1 cells cultured on matrix
proteins had high adhesion to collagen I and IV matrices and increased
exocytotic proteins expression, which correlated with enhanced insulin
secretion at basal and GSIS. Blocking β1-integrin decreased INS-1 cell
adhesion to the collagen I matrix and reduced the expression of Munc18-
1 and SNARE proteins along with other integrins, resulting in significant-
ly lower insulin secretion following GSIS.
Conclusion: We have found that beta-cell β1-integrin deficiency causes
dysfunctional insulin secretion that is associated with the impaired re-
cruitment of exocytotic proteins and other integrins. This observation
suggests that β1-integrin on beta-cells is a crucial regulator of the exocy-
totic machinery, integrin expression and trafficking.
Supported by: Natural Sciences and Engineering Research Council of
Canada
Disclosure: J. Li: Grants; Natural Sciences and Engineering Research
Council of Canada.

416
Role of StarD10 in beta cell physiology
G. Carrat1, E. Haythorne1, P. Chabosseau1, D.J. Hodson1,2, A. Tomas
Catala1, G.A. Rutter1;
1Medicine, Imperial College London, London, 2Institute of Biomedical
Research, University of Birmingham, Birmingham, UK.

Background and aims: Risk alleles in the STARD10 locus, associated
with type 2 Diabetes (T2D), impair glucose-induced insulin secretion and
are associated with decreased proinsulin:insulin ratios. We have recently
shown that the T2D risk associated with variation at this locus was most
probably mediated through reduction in STARD10 expression in the β-
cell. Here we investigate the mechanisms by which STARD10 could
affect insulin secretion.
Materials and methods: Islets were isolated from StarD10fl/fl-ins1-cre
male mice (βStarD10KO). Electrophysiology was performed in perforat-
ed patch-clamp configuration, on dissociated islets. Correlation analysis
of Ca2+ signalling was performed using a Pearson R coefficient.
Transmission Electron Microscopy (EM) images were obtained from
isolated islets after chemical fixation and sectioning using an
ultramicrotome.
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Results: We have previously shown a decrease in calcium signals in-
duced by glucose in isolated islets of βStarD10KO. However, current
clamp recordings of isolatedβ-cell from these animals showed no change
in the membrane potentials in response to 3 and 17 mM glucose addition,
compared to WT littermates (n=2 mice/genotype). We observed similar
levels of cell-cell coordination as measured by correlation analysis of
Ca2+ signalling in presence of 3 or 17 mM glucose or 10mM KCl.
Interestingly, Transmission electron microscopy images ofβ-cell isolated
fromβStarD10KOmice exhibited altered dense core granule appearance.
These animals showed a significant increase in granules showing a rod
like structure (WT: 3.5 vs. KO: 13.5 % total granules; p<0.5) coupled
with a reduction in granules showing the usual dense core, when com-
pared to the WT littermates (WT: 84.2% vs. KO: 72.2%; p<0.5).
Conclusion: These data indicate a role of StarD10 in normal insulin
crystallisation and granule dense core formation, potentially responsible,
at least in part, for the defect in insulin secretion previously observed in
islets of βStarD10KO mice. The rod like structure in the granules is
reminiscent of the phenotype observed in ZnT8KO mice, suggesting a
potential regulation of Zn transport by STARD10.
Supported by: Wellcome Trust Senior Investigator,MRC, Royal Society, SFD
Disclosure: G. Carrat: Grants; MRC, Welcome Trust, Royal Society,
SFD.

417
The HDAC inhibitor MC1568 rescues Hdac7-induced beta cell im-
pairment by improving mitochondrial function
K. Bacos, M. Daneshpajooh, C. Ling;
Clinical Sciences, Lund University, Malmö, Sweden.

Background and aims: It is becoming increasingly clear that epigenetics
contribute to beta-cell dysfunction in type 2 diabetes (T2D). For example,
we recently showed that HDAC7 is upregulated in human pancreatic
islets from donors with T2D, and overexpression of Hdac7 in rat islets
and clonal beta-cells impaired insulin secretion and cell survival. We
could further show that treating Hdac7-overexpressing cells with the
HDAC inhibitor MC1568, or co-transfecting the cells with a siRNA
targeting Hdac7, rescued the secretory impairment. These findings sup-
port the development of HDAC7 specific inhibitors for the possible use in
treatment of T2D. The aim of the current study was to further investigate
the mechanisms by which MC1568 improves beta-cell function.
Materials and methods: Hdac7 was overexpressed in 832/13 INS-1
beta-cells via plasmid transfection and the cells were treated with 1μM
MC1568. Glucose-stimulated insulin secretion (GSIS) was determined
by standard methods andmitochondrial function was determined bymea-
surement of cellular ATP and oxygen consumption. beta-cell number and
apoptosis were determined by crystal violet staining and measurement of
Caspase-3/-7 activity, respectively.
Results: We could verify that Hdac7 overexpression results in impaired
GSIS (~50% reduction, p<0.05) and this was completely reversed by treat-
ment with MC1568. The inhibitor had no effect on GSIS from control
transfected cells however. Hdac7 overexpression also resulted in reduced
ATP levels at high glucose levels (~30% reduction, p<0.05) and impaired
mitochondrial respiration (~25% reduction, p<0.05). Treatment with
MC1568 normalized ATP levels and improved mitochondrial respiration
in Hdac7 overexpressing cells, again without effect on control transfected
cells. Lastly, treatment with MC1568 normalized the number of beta-cells
in vitro via a complete rescue of Hdac7-induced apoptosis.
Conclusion: In summary, our data suggest that treating Hdac7 overex-
pressing beta-cells with MC1568 rescues insulin secretion via improving
mitochondrial function. MC1568 also improves beta-cell survival. These
data further support the development of HDAC7 specific inhibitors as
novel therapeutics for T2D.
Supported by: Swedish Research Council and Novo Nordisk, Crafoord
andPåhlsson foundations
Disclosure: K. Bacos: None.
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Expression of S561F CDKAL1 variant modifies the constitutive
trafficking and affects insulin release in INS1E cells
E.S. Di Cairano1, C. Cosentino2, A. Galli1, M.C. Proverbio3, C.
Battaglia2, C. Perego1;
1Dept of Pharmacological and Biomolecular Sciences, Università degli
studi di Milano, 2Department of Medical Biotechnology and
Translational Medicine, Università degli studi di Milano, 3Department
of Pathophysiology and Transplantation, Università degli studi di
Milano, Milano, Italy.

Background and aims: Congenital hyperinsulinism (CHI) is a rare dis-
order (OMIM#256450), characterized by hypoglycaemia due to inappro-
priate insulin secretion. A Whole Exome Sequencing (WES) analysis
performed on CHI patients lacking mutations in ABCC8/KCNJ11 iden-
tified a polimorfism in the CDKAL transcript (S561F-CDKAL1 variant).
CDKAL is a methylthiotransferase that modifies tRNA(Lys) to enhance
translational fidelity of transcripts, including the one encoding proinsu-
lin. Interestingly, CDKAL is a susceptibility gene for type 2 diabetes and
CDKAL knock-out (cdkal1 -/-) mice showed impaired glucose homeo-
stasis, thus indicating the protein involvement in beta-cell function. Aim
of this work was to understand the impact of the CDKAL1 variant
S561F on the insulin content, trafficking and release in pancreatic beta
cells.
Materials and methods: Clonal INS1-E cells expressing Wild Type
(WT) or S561F CDKAL1 were generated and used as a model to char-
acterize S561F-CDKAL1 impact on beta cell function. The localization
of the variant protein was monitored by immunofluorescence and insulin
content and release were measured with ELISA. An acridine orange assay
was performed to evaluate the constitutive and regulated trafficking and
possible alterations in vesicle protein expression were evaluated by west-
ern blotting.
Results:Wild type CDKAL1 overexpressed in INS1-E cells localized in
the reticular compartment. The S561F variant was similarly confined to
the reticular compartment, although its localization was enriched in spot-
like structures distributed in the perinuclear region. Insulin content was
increased by overexpression of WT CDKAL1 (2 fold over INS1E,
p<0.05) while it was decreased by S561F-CDKAL1 variant expression.
Conversely, insulin release measured in overnight culture medium or in
30 minutes static incubation in normal glucose concentrations was in-
creased in the S561F-CDKAL1 as compared to WT clones (2 to 4 folds
increase overWT; p<0.05), thus suggesting a different insulin processing/
secretion in the mutant CDKAL1. An acridina orange assay performed to
measure the constitutive and regulated trafficking in INS1E cells revealed
more basal exocytosis in S561F-CDKAL1 thanWTclones. Interestingly,
the basal release was not further increased by potassium chloride or high
glucose. Western blotting experiments revealed up-regulation of proteins
involved in the secretion machinery in mutant clones compared to WT.
Conclusion: The S561F-CDKAL1 variant expression leads to an in-
creased basal insulin release in INS1E cell line. Such an increase is asso-
ciated to a defect in the vesicle trafficking and correlates with altered
expression of proteins involved in the secretory machinery , further stud-
ies are needed to clarify molecular mechanisms linking CDKAL to insu-
lin processing and membrane trafficking. Our findings confirm the im-
portance of CDKAL1 in insulin release and suggest a possible mecha-
nism by which this variant can participate to the development of congen-
ital hyperinsulinism.
Supported by: Piano di Sostegno alla Ricerca 2015
Disclosure: E.S. Di Cairano: None.
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A robust in vitro islet model: long-lived, standardised and glucose-
responsive human islet microtissues
B. Yesildag, A. Neelakandhan, A. Biernath, O. Frey, S. Messner;
InSphero AG, Schlieren, Switzerland.
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Background and aims: Inherent heterogeneity in pancreatic islet size,
cellular composition and function as well as the short ex vivo lifespan of
both intact and dispersed islets, pose a significant challenge for their use
as an in vitro model system in diabetes research.
Materials and methods: To address this issue, we developed a standard-
ized 3D islet model by controlled reaggregation of dispersed primary islet
cells. Reaggregated islets - homogenous in size, cellular composition and
tissue architecture - were cultured in 96-well-plates in a single islet per
well format, enabling high-throughput data acquisition with low intra-
assay variability.
Results: Our model displayed uniform, highly reproducible and robust
glucose-regulated insulin and glucagon secretion across donors for more
than 28 days in culture. In perifusion experiments, the step from 2.8 to
16.7 mM glucose induced biphasic insulin secretion with a prominent
first phase (35-fold increase) and a sustained, pulsatile second phase (8-
fold increase) potentiated by glucagon-like peptide 1, closely mimicking
dynamic in vivo insulin secretion. Relative proportion of endocrine cells,
quantified by morphometric analysis of tissue sections, closely reflected
fractions found within the human pancreas (54.6% β, 35.5% α and 7.2%
δ cells). Basal β-cell proliferation observed in reaggregated islets from
multiple donors was comparable to previously described rates and was
successfully increased with various stimulators. Long-term exposure to
β-cell stress inducers, such as increased glucose, free fatty acid or cyto-
kine concentrations, impaired β-cell function and/or islet viability. This
impairment was partially restored upon removal of the stress inducer or
addition of β-cell supportive compounds.
Conclusion: These results demonstrate that our model is suitable for
high-throughput and long-term study of islet function and regeneration
in health and disease.
Disclosure: B. Yesildag: Employment/Consultancy; InSphero AG.

420
In vitro amino acid restriction: a new tool to study protein
malnutrition-induced beta cell programming predisposing the de-
velopment of type 2 diabetes
L.M. Gonçalves1, J.F. Vettorazzi1, E.C. Vanzela1, T.M. Batista2, C.C.
Zoppi1, E.M. Carneiro1;
1Structural and Functional Biology, University of Campinas -
UNICAMP, Campinas, Brazil, 2Joslin Diabetes Center, Boston, USA.

Background and aims:Malnutrition predisposes to develop obesity and
diabetes. Protein malnutrition reduces pancreatic beta cell mass and pro-
liferation as well as insulin secretion, calcium handling, and the content of
proteins related to glucose metabolism and secretion machinery. To deep-
en the study of mechanisms involved in beta cell programming by protein
malnutrition, we aimed to validate an in vitro model of amino acid re-
striction on INS-1E cell line and isolated mouse pancreatic islets.
Materials and methods: INS-1E cells and islets isolated from C57bl/6
mice (by collagenase) were treated for 48 hours in RPMI 1640 medium
supplied with 5% FCS and 11 mmol/l glucose (INS-1E) or 10% FCS and
5.6 mmol/l glucose (islets), with 100% (Control - Ctl) or 25%
(Malnutrition - Mnt) of amino acids solution (RPMI 1640 Amino Acid
Solution 50x R7131 - Sigma) at 37°C in a humidified atmosphere of 95%
O2 and 5% CO2. We evaluated insulin secretion (RIA), calcium handling
(fura-2/AM), protein content (western blot) as well as gene expression
(RT-PCR real- time) involved with apoptosis, beta cell metabolism and
insulin secretion. Results were expressed as mean ± SEM. Statistical
significance was determined using Two-tailed unpaired t-test. p < 0.05
was considered significant.
Results: The restriction of amino acid did not alter cleaved caspase 3
protein content (Ctl: 99.98±0.03 %; Mnt: 93.80±8.8 % P value: 0,618).
Insulin secretion was reduced in both, INS-1E and islets treated with Mnt
solution in presence of stimulatory glucose concentration (INS-1E: Ctl:
0.063±0.006 ng/μg*ml-1; Mnt: 0.038±0.006 ng/μg*ml-1; P value: 0,006.
Islets: Ctl: 0.066±0.010 ng/islet*h; Mnt: 0.042±0.008 ng/islet*h; P value:

0,0477). The frequency of calcium oscillation in response to glucose
(22.2 and 11mmol/l) was increased both inMnt-treated INS-1E and islets
(INS-1E: Ctl: 4.486±0.4 oscillation/min; Mnt: 7.462±0.3 oscillation/min;
P value: <0,001. Islets: Ctl: 2.778±0.7 oscillation/min; Mnt: 6.300±1.0
oscillation/min; P value: 0,0118). Amino acid restriction, in INS1-E cells,
altered the protein content of Sirt 3 (Ctl: 99.9±0.01%;Mnt: 78.75±8.8 %;
P value: 0,0326), PKC (Ctl: 99.9±0.02 %; Mnt: 80.13±5.4 %; P value:
0,0034), phosho-Eif2alpha (Ctl: 99.9±0.03 %; Mnt: 173.8±22.7 %; P
value: 0,0311) and Snap 25 (Ctl: 99.9±0.02 %; Mnt: 73.06±5.9 %; P
value: 0,0005), proteins known to be modulated by protein malnutrition.
Moreover, the expression of insulin gene was reduced in pancreatic islets
exposed to amino acid restriction (Ctl: 0.998±0.002; Mnt: 0.787±0.033
relative quantification; P value: <0,001).
Conclusion:We validate a viable in vitromodel of amino acid restriction
in INS-1E cells and isolated mouse pancreatic islets. This model offers a
new tool to investigate the mechanisms by which protein malnutrition
impairs beta cell mass and function, favoring the development of type 2
diabetes.
Supported by: Capes/ FAPESP/ CEPID-OCRC
Disclosure: L.M. Gonçalves: None.
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Metabolism-secretion coupling and kinase array profiling reveal
selective changes upon chronic hyperglycaemia and exposure to C16/
C18: n fatty acids in INS-1E beta cells
L. Oberhauser, T. Brun, P. Maechler;
Department of Cell Physiology and Metabolism, University of Geneva
Medical Center, Geneva, Switzerland.

Background and aims:Chronic exposure to elevated glucose levels and/
or free fatty acids impairs beta-cell function, leading to insulin secretion
defects and beta-cell death, potentially prompting diabetes. These effects,
referred to as glucolipotoxicity, and mechanisms induced by saturated
versus unsaturated fatty acids remain unclear. Using a semi-high through-
put approach, we investigated the effects of chronic exposure of INS-1E
beta-cells to saturated and unsaturated fatty acids, associated with high
glucose, on mitochondrial function, glucose-stimulated calcium rise, ki-
netics of insulin secretion, and untargeted kinase activity.
Materials and methods: INS-1E beta-cells were cultured for 3 days at
low 5.5 mM, standard 11.1 mM (control) and high 25 mM glucose in the
presence or absence of BSA-complexed 0.4 mM saturated (palmitate),
monounsaturated (oleate) or polyunsaturated (linoleate, linolenate) fatty
acids. Metabolic fitness was determined by redox activity (MTT assay)
and mitochondrial function by oxygen consumption rate (OCR), ATP
generation, and proton leak (OCRs) using 96-well Seahorse monitoring.
INS-1E beta-cell function was assessed by 96-well online measurements
of both intracellular calcium (Fura-2) and kinetics of insulin secretion
(luciferase-based C-peptide substitution) upon glucose stimulation.
Kinase array (PamStation-12, 144 peptides per array) was used to profile
phosphotyrosine (PT) and serine/threonine (ST) kinase activity.
Results:Metabolic fitness of the cells increased along with chronic high
glucose. Chronic palmitate (C16:0) and polyunsaturated fatty acids, lino-
leate and linolenate (C18:2, C18:3), decreased the metabolic fitness of
INS-1E cells by 30% at normal and high glucose, while oleate (C18:1)
affected this parameter twice as less. Glucose-stimulated OCR was not
changed by chronic high glucose, by fatty acids, or the combination of
both. However, both palmitate and oleate decreased ATP production by
increasing proton leak at high glucose. Palmitate and oleate were also the
only fatty acids reducing markedly the calcium signal by nearly 90%
against 60-70% for polyunsaturated fatty acids. These effects were not
additive to glucotoxicity regarding the secretory function as palmitate and
oleate did not alter further insulin secretion under glucotoxic conditions.
However, oleate was deleterious at low and normal glucose culture con-
ditions, while palmitate potentiated the secretory response. The different
metabolic stresses affected mainly the activity of kinases involved in
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signal transduction, cell cycle and stress response. When combined with
high glucose, oleate specifically increased both PTK and STK activity in
INS-1E beta-cells.
Conclusion: Under chronic high glucose, both the saturated fatty acid
palmitate and the monounsaturated fatty acid oleate altered the first steps
of metabolism-secretion coupling, while polyunsaturated did not. Such
alterations were differently reproduced on the complete development of
the secretory response, showing that the different fatty acids selectively
affected the amplifying pathway, an observation made at any concentra-
tions of glucose culture. Kinase activity profiling also provides new in-
sight on the differential effects of metabolic stresses revealing a specific
signature of glucose and fatty acids on kinase activity in INS-1E beta-
cells.
Supported by: CTI
Disclosure: L. Oberhauser: None.
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Increased secretagogin secretion as a response to human beta cell
stress
S.F. Hansson1, A. Zhou1, M. Sörhede Winzell2, P. Davidsson1;
1Translational Science, CVMD IMED, AstraZeneca, R&D, 2Bioscience,
CVMD IMED, AstraZeneca, R&D, Gothenburg, Sweden.

Background and aims: Therapies promoting the preservation and resto-
ration of functional pancreatic β-cells are desirable for the treatment of
type 2 diabetes mellitus (T2D). A challenge for the development of such
therapies is the lack of biomarkers to assess changes in β-cell stress with
therapeutic intervention. Secretagogin (SCGN) is a Ca2+ binding protein,
expressed in endocrine cells, particularly in human islets. The exact func-
tion of SCGN is still unknown. A previous study has shown significantly
elevated SCGN plasma levels in T2D compared to non-T2D individuals.
We hypothesized that increased SCGN secretion in T2D individuals may
reflect β-cell stress. The aim of this study was to evaluate SCGN as a
potential biomarker of β-cell stress using human EndoC-βH1 cells, islets
and pancreatic tissue, as well as human islet xenografts transplanted (Tx)
mice, subjected to stress conditions.
Materials and methods: Human tissue and primary islets were pur-
chased from Prodo Laboratories Inc. providing islets isolated from donor
pancreases with consent from Organ Procurement Organizations. Human
pancreatic tissue was double stained using mouse anti SCGN ab and
guinea pig anti Insulin ab. Human islets were cultured for 24 hours and
subjected to normal (5.8 mM) and high (22 mM) glucose conditions.
EndoC-βH1 were transfected with SCGN and Scrambled siRNA oligos
and stress was induced by either thapsigargin, tunicamycin or cytokine
cocktail (IFN-γ, IL1-β, TNF-α) (n=4). To study human islet in vivo
under stress, human islets (1000 IEQ) was transplanted under the kidney
capsule to diabetic and non-diabetic nu/nu mice (n=7). At termination,
plasma samples were collected. ELISA kits were used to quantify human
SCGN, Insulin and C-peptide in plasma samples and culture media.
Apoptosis activity was measured using Caspase-Glo 3/7 assay.
Results: Immunohistochemistry confirmed that SCGN co-localized with
insulin in the β-cells of the human endocrine pancreas but also with the
other islet cell type, while, exocrine pancreatic tissue had no SCGN ex-
pression. SCGN was not secreted merely in an insulin dependent manner
as determined by correlation to the insulin or C-peptide release in
EndoC-βH1 cells, human primary islets and plasma from Tx mice.
However, secretion of SCGN from EndoC cells was significantly in-
creased in response to all stressors, including cytokine cocktail (2662 ±
138 pg/mL, p<0.0001), tunicamycin (1932 ± 75 pg/mL, p<0.0001),
thapsigargin (1689 ± 136 pg/mL, p<0.0001), compared with DMSO ctrl.
(973 ± 17 pg/mL). Silencing of SCGN in EndoC β-cells, resulted in
significantly increased apoptosis when induced by ER, but not by inflam-
matory stress, compared with cells treated with scrambled siRNA stress
(tunicamycin 978 ± 12 RLU vs. 667 ± 24 RLU, p<0.0001; thapsigargin,
1277 ± 35 RLU vs. 1101 ± 29 RLU, p = 0.003; cytokine, 690 ± 84 RLU

vs. 691 ± 78 RLU, p = 0.99; DMSO ctrl; 430 ± 33 RLU vs. 372 ± 53
RLU, p = 0.2). In plasma fromTxmice, hSCGN inversely correlated with
hC-peptide levels, showing that a poor glycemic control was related to
high levels of hSCGN (r = -0.79, p = 0.036). SCGN may be released to
protect the islets from increased stress but ultimately the engraftment of
islets failed.
Conclusion: This study showed for the first time that SCGN showed
interesting features as a novel biomarker reflecting islet and/or β-cell
stress. However, further mechanistic and T2D cohort studies will be re-
quired to confirm these findings.
Disclosure: S.F. Hansson: None.
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Complement components C3 and C5 improve islet beta cell function
P. Atanes, I. Ruz-Maldonado, A. Pingitore, P. Choudhary, G.C. Huang,
S.J. Persaud, S. Amisten;
Diabetes Research Group, King's College London, London, UK.

Background and aims: The complement system represents one of the
major effector mechanisms of the innate immune system. Complement com-
ponents 3 and 5 (C3 and C5) play essential roles in the complement system,
generating C3a and C5a peptides that act as chemotactic and inflammatory
factors. These active peptides are mainly associated with immune responses,
but there is some evidence that they also regulate glucose homeostasis. The
aims of the current studywere to determine themRNAandprotein expression
of C3/C3a and C5/C5a in islets, and identify the effects of C3a and C5a1
receptor activation on human andmouse islet secretory function and viability.
Materials and methods: The mRNA expression of genes encoding C3
and C5 proteins, as well as CFD and C2 (key elements in the complement
system cascade for activation of C3 and C5), and C3a, C5a1 and C5a2
receptors was quantified by qPCR in human and mouse islets. Distribution
of C3 and C5 proteins in human and mouse islets was determined by IHC,
with insulin, glucagon and somatostatin co-staining. Effects of C3 and C5
proteins and receptor agonists sc-214644 (C3a) and 65121-ANA (C5a1) and
antagonists SB 290157 (C3a) and PMX 205 (C5a1) on static and dynamic
glucose-stimulated insulin secretion (GSIS) from human and mouse islets
were measured by radioimmunoassay. Intracellular calcium and apoptosis
were assessed by standard techniques. Activation of C3a and C5a1 receptor
was assessed using DiscoverX β-arrestin assays.
Results: C3 and C5 complement proteins and their receptors are expressed
by human and mouse islets, and C3 and C5 are mainly co-localised in β-
and α-cells. Complement proteins and receptor agonists potentiated GSIS
from human islets (20mM glucose: 1.13±0.05 ng/islet/hour; +100nM C3:
1.50±0.10; +100nM C5: 1.49 ±0.08; +1μM C3a: 1.81±0.08; +1μM C5a:
1.87±0.12; p< 0.001) but GSIS was inhibited by 1μM SB 290157 (0.80
±0.05) and 1μM PMX 205 (0.76±0.05). Similar effects were observed in
mouse islets. Single cell microfluorimetry experiments indicated that 1μM
C3a and C5a1 receptor agonists increased intracellular calcium at 20mM
glucose in mouse islets. C3a and C5a1 receptor agonists also protected
human islets against apoptosis induced by a pro-apoptotic cytokine cocktail
(No cytokines control: 100±9.5%; cytokines control: 204±23.3%; 1μM
C3a + cytokines: 115.0±7.4%; 1μM C5a + cytokines: 109.3±9.3%; p<
0.001) and palmitate (No palmitate control: 100±8.0%; palmitate control:
144± 4.3%; 1μM C3a + palmitate: 99.9± 8.0%; 1μM C5a + palmitate:
110.8± 7.5%; p< 0.001). Similar effects were observed in mouse islets.
Conditioned media from islets exposed for 1 h to 5.5 and 20mM glucose
stimulated C3a and C5a1 receptor-mediated β-arrestin recruitment.
Conclusion: Our data reveal that C3 and C5 complement proteins and
their receptors are expressed by human and mouse islets, and that islets
secrete activating receptor ligands in a glucose-dependent manner.
Activation of the C3a and C5a1 receptor in islets results in potentiation
of glucose-induced insulin secretion, protection against cytokine- or
palmitate- induced apoptosis and increased intracellular calcium levels.
These observations demonstrate a functional link between activation of
components of the innate immune and improved human and mouse β-
cell function, suggesting that low level chronic inflammation may im-
prove glucose homeostasis through direct effects on β-cells.
Disclosure: P. Atanes: None.
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The p66Shc protein mediates saturated fatty acid-induced insulin
resistance in pancreatic beta cells
G. Biondi1, A. Natalicchio1, N.Marrano1, R. Spagnuolo1, R. Labarbuta1, L.
Dipaola1, A. Cignarelli1, P. Marchetti2, S. Perrini1, L. Laviola1, F. Giorgino1;

1Department of Emergency and Organ Transplantation, University of
Bari Aldo Moro, Bari, 2Department of Clinical and Experimental
Medicine, University of Pisa, Pisa, Italy.

Background and aims: Insulin-secreting pancreatic beta-cells are a tar-
get for insulin that acts on cell growth, insulin biosynthesis and release.
Prolonged exposure of beta-cells to high levels of saturated fatty acids
(SFAs) impairs insulin signaling and the insulin-induced increase in pro-
insulin mRNA. The p66Shc protein is a redox sensor and radical oxygen
species (ROS) producer and mediates obesity-induced insulin resistance
in adipose tissue and endothelial cells. In this study, we explored the role
of p66Shc in SFAs-induced insulin resistance of beta-cells.
Materials and methods: The effects of insulin on insulin biosynthesis
and secretion were investigated in rat insulin-secreting INS-1E cells and
in human pancreatic islets exposed to 0.5 mM palmitate for 24 h or left
untreated. Insulin-induced insulin biosynthesis and secretion were evalu-
ated by detection of insulin cellular content and C-peptide released in the
medium, respectively, using specific ELISA kits. The role of p66Shc in
palmitate-induced beta-cell insulin resistance was investigated in INS-1E
cells both by siRNA-mediated p66Shc gene silencing and adenovirus-
mediated p66Shc overexpression, respectively.
Results: When INS-1E cells and human islets were pretreated with
0.5 mMpalmitate for 24 h the effects of insulin to augment insulin protein
levels and to stimulate C-peptide secretion were abrogated. Under these
conditions, we found that palmitate increased p66Shc mRNA and protein
levels. The role of p66Shc in palmitate-induced beta-cell insulin resis-
tance was thus investigated. Knockdown of p66Shc resulted in increased
C-peptide levels both under basal conditions (p<0.05 vs vehicle) and
following insulin stimulation (p<0.05 vs control), and restored the
insulin-induced C-peptide secretion that was reduced by palmitate
(p<0.05 vs vehicle). By contrast, overexpression of p66Shc inhibited
insulin-induced C-peptide secretion under basal conditions and in the
presence of palmitate (p<0.05 vs mock). Similarly, knockdown of the
p66Shc protein restored the insulin-mediated increase in insulin content
that was reduced by palmitate (p<0.05 vs vehicle), while p66Shc overex-
pression reduced it both under basal conditions and in the presence of
palmitate (p<0.05 vs mock). Moreover, palmitate enhanced p70S6K
phosphorylation on Thr389 and IRS-1 phosphorylation on Ser307, reduc-
ing IRS-1 protein levels due to its degradation, and impaired basal and
insulin-stimulated AKT phosphorylation (p<0.05 vs control). However,
following p66Shc protein knockdown, the effects of palmitate on
p70S6K Thr389 and IRS-1 Ser307 phosphorylation were attenuated
(p<0.05 vs vehicle). By contrast, p66Shc overexpression augmented
IRS-1 Ser307 phosphorylation and reduced the ability of insulin to stim-
ulate AKT phosphorylation both under basal conditions and in the pres-
ence of palmitate (p<0.05 vs mock).
Conclusion: The p66Shc protein plays an inhibitory role in insulin sig-
naling, insulin-induced insulin biosynthesis and C-peptide secretion in
beta-cells and mediates SFAs-induced insulin resistance.
Disclosure: G. Biondi: None.
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Identification of Negr1 as an age-regulated gene inmouse islets with a
role in glucose homeostasis
J.Mir-Coll1,2, R. Fernández-Ruiz1,3, B. Serra-Navarro1,2, E.G. Ruano1,3,
A. García1,3, Y. Esteban1,3, R. Gomis1,3, R. Gasa1,3;
1IDIBAPS, 2University of Barcelona, 3CIBERDEM, Barcelona, Spain.

Background and aims: The restoration of a functional beta cell mass is a
therapeutic target in diabetes. Thus, a deeper knowledge of the mecha-
nisms governing beta cell proliferation is needed. The postnatal stage is a
valuable context for the study of factors involved in the regulation of beta
cell replication, since a significant expansion of the beta cell mass occurs
during this period. Then, beta cell proliferation drops progressively and it
is almost nonexistent during adulthood. In this study, we used high-
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throughput RNA expression profiling in mouse islets of various ages in
order to identify intrinsic factors involved in the decline of beta cell
proliferation rates.
Materials and methods:We performed gene expression analysis in pan-
creatic islets isolated from 2, 4 and 20 week-old (WO) C57B/6J mice
using Affymetrix GeneChip HT MG-430 PM Array Plate. We obtained
Negr1 Knockout (KO) mice and studied glucose tolerance and insulin
resistance by i.p. glucose tolerance test (GTT) and insulin tolerance test
(ITT). Hepatic glucose productionwas assessed by i.p. pyruvate tolerance
test (PTT). Beta cell mass was quantified histologically by morphometry.
RNA expression in islets from Negr1 KO mice was assessed by qPCR.
Results:Microarray results revealed Negr1 as one of the top upregulated
genes with age in mouse islets. Negr1 followed an opposed pattern of
expression to that of the proliferation markersKi67 andPcna,which were
highly expressed in 2 WO islets and decreased progressively in 4 and 20
WO islets.Wemeasured bodyweight, glycaemia and performedmorpho-
metric analysis of the pancreas in Negr1 KO mice during the postnatal
stage to establish whether these mice have a beta cell phenotype. As
reported in previous literature, 4 WO Negr1 KO mice presented lower
body weight. Interestingly, at this age these mice also had lower
glycaemia than controls (Ctrl vs KO: 145±4 mg/dl vs 120±5 mg/dl,
p<0.001). Next, we analyzed glucose homeostasis in 8 WO Negr1 KO
mice. GTTshowed that these mice had impaired glucose tolerance (AUC
Ctrl vs KO: 9236±959 vs 13445±1079, p<0.05). On the other hand, ITT
and PTT tests revealed no alterations in insulin resistance or hepatic
glucose production in Negr1 KO mice. Beta cell mass as determined by
morphometric analysis was similar in 4 WO Negr1 KO and littermate
controls. Yet, when we assessed the expression of beta cell function and
identity genes in isolated islets from this age, we found an increase in the
expression of Mafa (Ctrl vs KO: 1±0.12 vs 1.9±0.25, p<0.01), a signifi-
cant reduction in the levels of G6pc2 (Ctrl vs KO: 1±0.09 vs 0.73±0.05,
p<0.001) and Slc2a2 (Ctrl vs KO: 1±0.06 vs 0.79±0.06, p<0.05).
Conclusion: Impaired glucose tolerance in the absence of insulin resis-
tance and altered hepatic glucose production in Negr1 KO mice suggests
that Negr1 has a role in the regulation of functional beta cell mass. At the
molecular level, increased Mafa and decreased G6pc2 islet gene expres-
sion might be involved in the Negr1 KO phenotype. Intriguingly, G6pc2
KO mice present lower fasting glycaemia, reduced body weight and
slightly impaired glucose tolerance, a similar phenotype to that of
Negr1 KO mice. Further experiments including metabolic tests in high-
fat diet fed mice and the study of the regenerative capacity of the beta cells
in Negr1 KO after STZ treatment are needed to describe in detail the role
of Negr1 in beta cells.
Supported by: PI13/01500 and PI16/00774 by ISCIII, SGR659 GenCat,
APIF, Ciberdem, FEDER
Disclosure: J. Mir-Coll: None.

426
PKC-mediated control of glutamate signalling in islet of Langerhans
in response to hyperglycaemia
C. Perego1, S. Moretti1, A. Galli1, P. Marciani1, F. Bertuzzi2, F. Folli3,
E.S. Di Cairano1;
1DiSFB Dept of Pharmacological and Biomolecular Sciences, Università
degli Studi di Milano, 2Niguarda Cà Granda Hospital, 3Dept of Health
Science, Università degli Studi di Milano, Milano, Italy.

Background and aims: Islets of Langerhans use a sophisticate system of
paracrine and autocrine signals to synchronize their activities, among
these is glutamate which controls hormone release and β-cell viability,
by activating specific glutamate receptors. The extracellular glutamate
concentration is shaped by the glutamate transporter GLT1 but the precise
mechanisms by which it modulates islet functions is poorly understood.
Aim of the proposed research was to verify the impact of acute changes of
glucose concentrations on GLT1 function and glutamate signalling in the
islet and to verify the molecular mechanisms of this modulation.

Materials and methods: Mouse βTC3 cells and human islets were in-
cubated under different glucose concentrations (from 3 to 16.7 mmol/l
glucose for up to 30 minutes), and the localization and activity of plasma
membrane glutamate transporters was studied by in vivo imaging, Total
internal reflection microscopy (TIRFM) and [3H]-Glutamate uptake.
Hormone release was detected by means of ELISA assays.
Results: We found that the acute exposure of βTC3 cell lines human β-
cells to high glucose concentrations caused the transporter relocalization
in intracellular compartments (assessed by TIRFM). Accordingly, GLT1
transport activity, measured by [3H]D-glutamate uptake, was inhibited by
25±5%. The GLT1 relocalization was prevented by inhibition of PKC
activation, a kinase implicated in the control of vesicular trafficking and
upregulated by high glucose, indicating that PKC controls the localization
and/or activity of this transporter. In line with this possibility, PKC acti-
vation by TPA treatment caused a statistically significant reduction in the
glutamate uptake. Accordingly, we found that βTC3 pre-treatment with
the PKC inhibitor Bisindoleymide abolished the glutamate uptake down-
regulation induced by 20 mM glucose incubation. Furthermore, no addi-
tive effects were observed when βTC3 cells, maintained in 20 mM glu-
cose, were incubated with the PKC activator TPA
Conclusion: In the context of the islet physiology, glutamate is an im-
portant paracrine signals that positively modulate the somatostatin secre-
tion. Being GLT1 the main regulator of extracellular glutamate concen-
tration, its relocalization in intracellular compartments would potentiate
the activation of glutamate receptors on δ-cells, thus stimulating the so-
matostatin release. Understanding the molecular mechanisms controlling
glutamate release and clearance in islet of Langerhans may be important
to control glucose homeostasis in health and disease.
Disclosure: C. Perego: None.

427
Pkcδ-induced glucagon secretion in alpha cells
F. Kei1, M. Shiozaki2, K. Utsunomiya2;
1keifujimoto0902@gmail.com, Chiba, 2keifujimoto0902@gmail.com,
Tokyo, Japan.

Background and aims: Type 2 diabetes is known as “bi-hormonal dis-
order” due to dysregulated insulin and glucagon secretion. Although,
protein kinase cδ (Pkcδ) associates with glucagon secretion in pancreatic
α cells, the precise molecular mechanism of Pkcδ in α cells remains
unclear. Agouti related peptide YY (PYY) hormone expresses in neuron,
gut and pancreatic islet δ and PP cells which reduces glucagon secretion
by bariatric surgery. To our knowledge, however, the association between
Pkcδ and diabetes/PYY is unknown. Thus, the aim of this study is to
elucidate Pkcδ-dependent glucagon secretion in pancreatic α cells.
Materials and methods: Glucagon secreting αTC1 cells were incubated
with 11 and 25 mM glucose conditions, and subjected to diacylglycerol
(DAG) ElISA analysis and western blotting for Pkcδ. Pkcδ was knocked
down with shRNA for Pkcδ by using lentiviral vector in αTC1 cells.
Pkcδ function was studied by pharmacological and genetic inhibitions
by rottlerin and shPkcδ, respectively. Activation of Pkcδ was assessed
by cleavage (catalytically active fragment, Pkcδ-CF) and phosphorylation
for Pkcδ by western blot. Lentiviral vector harboring wild type (WT) and
caspase-3-insesitive Pkcδ (Pkcδ-D327A) were infected to αTC1 cells.
Neuropeptide Y 1 receptor (Npy1r) agonist PYY and antagonist BIBP-
3226 were employed to evaluate Pkcδ-dependent glucagon secretion in
αTC1 cells. Isolated mouse pancreatic islets were incubated with insulin
antibody to neutralize insulin action. Glucose and Npy1r antagonist in-
duced glucagon secretion were studied in the presence of insulin antibody
with/without rottlerin in isolated islet.
Results: High glucose induced glucagon secretion accompanied with
increased DAG production and Pkcδ activation in αTC1 cells. Pkcδ
knockdown prevented glucose-induced glucagon secretion in αTC1
cells. Interestingly, high glucose condition resulted in cleavage of Pkcδ
in αTC1 cells. Overexpression of caspase-3-insesitive Pkcδ (Pkcδ-
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D327A) showed same glucagon secretion pattern compared to that of
WT, indicating cleavage of Pkcδ is epiphenomenon regarding to gluca-
gon secretion in αTC1 cells. Npy1r agonist PYY suppressed glucagon
secretion in αTC1 cells. On the other hands, Npy1r antagonist increased
glucagon secretion and DAG production in αTC1 cells. Analogous to
high glucose condition, Npy1r antagonist activated Pkcδ. Isolated mouse
pancreatic islets were used to further elucidate the molecular mechanism
of Pkcδ. In ex vivo islet study, high glucose reduced glucagon secretion
due to increased insulin secretion. Thus insulin antibody was supplement-
ed to neutralize insulin action in isolated islet. Compared to control IgG
antibody, presence of insulin antibody was resulted in augmented gluca-
gon secretion in both euglycemia and high glucose conditions,
confirming insulin as a suppressor of glucagon secretion. Analogous to
αTC1 cells, high glucose and Npy1r agonist induced glucagon secretion
in the presence of insulin antibody in islet cells. Furthermore, Pkcδ in-
hibitor rottlerin suppressed this phenomenon, indicating Pkcδ regulates
glucagon secretion in α cells especially in insulinopenic high glucose
condition and PYY-Npy1r pathway.
Conclusion: High glucose and suppression of PYY-Npy1r pathway in-
duced glucagon secretion in α cells. Targeting dysregulated glucagon
secretion via Pkcδ in diabetes (especially in insulinopenic type 1 diabetes)
might be promising approach.
Disclosure: F. Kei: None.

428
CD36 dependent Vav2, a guanine nucleotide exchange factor
activation promotes inflammatory activation in pancreatic beta cells
S. Elumalai1, U. Karunakaran1, S. Chung2, J. Moon2, K. Won2;
1Institute of Medical Science, Yeungnam University College of
Medicine, 2Department of Internal Medicine, Yeungnam University
College of Medicine, Daegu, Republic of Korea.

Background and aims: Altered metabolism has been implicated in the
pathogenesis of beta-cell failure in type 2 diabetes. Of them, many clinical
studies have confirmed a positive correlation between plasma and tissue
levels of several ceramide species play a major role in inflammatory and
stress responses that induce type 2 diabetes. CD36, a class B scavenger
receptor initiates the inflammatory signaling in adipocytes and macro-
phages in diet-induced obesity and in the pathogenesis of type 2 diabetes.
Here we investigated the role of CD36 signaling and its impact for the
beta-cell inflammation induced by ceramide.
Materials and methods: To address this question, we used INS-1, rat
islets and human 1.1b4 pancreatic beta-cells with C2-ceramide (N-acetyl-
sphingosine). NF-kB-p65 DNA-binding activity was measured by ELISA-
based transcription factor assay. Gene expression was assessed by real-time
RT-PCR. Apoptosis was determined by TUNEL In-Situ cell death detec-
tion kit. Rac1 activation was measured by non-radioactive Rac1 activation
kit (Millipore). NADPHoxidase activity wasmeasured by Lucigenin based
chemiluminescence assay. Protein expression levels of Src, Vav2, TXNIP
and insulin signaling were measured by western blot.
Results: Exposure of INS-1 and human 1.1b4 beta cells to C2-ceramide
(50uM) induced a time dependent increase in Src mediated Vav2 tyrosine
phosphorylation, which activates its GEF activity accompanied by ex-
pression of active Rac1-GTP (p<0.05). Rac1-GTP activation enhanced
NADPH oxidase activity (5 fold p< 0.001) with a 4.5 fold (p<0.005)
increase in ROS production. Further, NADPH oxidase activity potentiat-
ed C2-ceramide induced nuclear factor NF-kB transcriptional activity
(3.5 fold p<0.001). This effect was associated with upregulation of
TXNIP mRNA levels (p<0.005) and downregulation of Insulin
(p<0.05) and PDX1mRNA (p<0.001) levels. Interestingly, pharmacolog-
ical inhibition of CD36 by Sulfo-N-succinimidyl oleate (SSO) blocked
C2-ceramide induced Src activation and reduced Vav2 GEF activity by
decreasingVav2 tyrosine phosphorylation. Further, reduced expression of
active Rac1-GTP resulted in decreased NADPH oxidase activity by ~
50% (p<0.005). Under these same conditions, nuclear factor NF-kB

transcriptional activity was strongly inhibited by 2 fold (p<0.001).
Moreover, inhibition of CD36 downregulate TXNIP mRNA (p<0.05)
and upregulate the levels of Insulin, PDX1 mRNA (p<0.05). Finally,
inhibition of CD36 by SSO or Src activation by SU6656 (10uM) reduced
INS-1 and human pancreatic 1.1b4 beta cell apoptosis.
Conclusion: Ceramide triggers the CD36 mediated upregulation of Vav2
guanine nucleotide exchange factor (GEF) activity by Src activation. This
is associated with enhanced Rac1-GTP- NADPH oxidase activity and a
rise in nuclear factor NF-kB transcriptional activity with cell apoptosis.
Collectively, our results unveil a novel role of CD36 in early molecular
events leading to the ceramide-induced pathogenesis of pancreatic beta-
cell dysfunction and failure.
Disclosure: S. Elumalai: None.

429
RNA-seq analysis of human islets exposed to gluco-lipotoxic condi-
tions identifies transcriptomic changes associated with transient or
persistent beta cell dysfunction
L. Marselli1, M. Suleiman1, Y. Bai2, B. Rady2, M. Bugliani1, K.
Belongie2, S. Mossuto1, I. Bakaj2, F. Grano1, S. Lee2, U. Boggi1, F.
Filipponi1, L. Norquay2, A. Pocai2, P. Marchetti1;
1University of Pisa, Pisa, Italy, 2Janssen R&D, Spring House, USA.

Background and aims: Several gluco-lipotoxic conditions (GLtox) re-
duce glucose-stimulated insulin secretion (GSIS) and promote beta cell
death, which, in associationwith genetic predisposition, can lead to type 2
diabetes (T2D). We have previously observed that reversal of functional
damage of human islets (HI) induced by GLtox occurred after removal of
some, but not all, the tested deleterious conditions. Here we describe the
transcriptome profile of HI with transient or persistent beta cell dysfunc-
tion induced by GLtox.
Materials andmethods: For the purpose of the present studywe used HI
isolated from 8 non-diabetic organ donors (age, 70±11 yrs; gender, 4M/
4F; BMI, 23.2±3.4 kg/m2) cultured with/without 0.5 mM palmitate (P) or
P + 22.2 mM glucose (P+G). Islets were studied basally (Bas), after 2
days (2d) of GLtox incubation and following 4 additional days in normal
medium (wash-out, WO). Islet RNA (RIN ≥ 7.9) was sequenced by
Illumina HiSeq2500; reads (≥198M/sample) were mapped using the
OmicSoft Aligner.
Results: Compared to Bas values, GSIS decreased significantly at 2d
with both P and P+G exposure. Normalization of GSIS was observed at
WO vs 2d with P, but not with P+G. With P-exposed islets, RNA-seq
analysis showed that the transcripts differentially (FDR<0.05) expressed
were 161 (84 up and 77 downregulated) with 2d treated vs 2d control HI
and 3,452 (1,733 up and 1,719 downregulated) withWO vs 2d treated HI.
The comparison of 2d P-treated vs 2d untreated islets retrieved 35 path-
ways (DAVID version 6.8): 8 were upregulated (including Fatty acid
metabolism and PPAR signalling) and 27 downregulated (including
Cell adhesion molecules and Complement and coagulation cascades).
In the comparison of WO vs 2d P-treated HI, 92 pathways were identi-
fied: 24 were upregulated (including: Synaptic vesicle cycle, MODY,
Insulin secretion, ABC transporters, Insulin signalling, Calcium signal-
ling) and 68 downregulated (including PI3K-Akt signalling, Hippo sig-
nalling, MAPK signalling, Notch signalling, Wnt signalling and
Apoptosis). With P+G-exposed islets the transcripts regulated were
1,048 (572 up and 476 down) with 2d P+G-treated vs 2d control HI
and 20 (4 up and 16 down) with WO vs 2d treated HI. The comparison
of 2d P+G-treated vs 2d untreated islets indicated 57 pathways, of which
27 were upregulated (including TNF signaling pathway, Protein process-
ing in ER, NF-kB signalling, Fatty acid biosynthesis and Adipocytokine
signalling) and 30 downregulated (including Glutathione metabolism,
Metabolic pathways, MODYandGlycolysis/Gluconeogenesis). Only mi-
nor changes were seen in the analysis of WO vs 2d P+G-treated HI.
Conclusion: At our experimental conditions, lipotoxicity (0.5 mM P)
induced transient deterioration of GSIS from human islets; however,
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lipo-glucotoxicity (0.5 P + 22.2 mM G) resulted in persistent functional
damage. Different transcriptomic changes were found to associate with
the two conditions, indicating pathways to be possibly targeted for pre-
vention or reversal of GLtox-induced beta cell damage.
Supported by: Janssen Research & Development, LLC
Disclosure: L. Marselli: Other; Research Support.

430
Somatostatin protects against palmitate-induced apoptosis and ER
stress in pancreatic beta cells
A.C. Hauge-Evans1, E.L. Damsteegt1, Z. Hassan2, P.M. Jones2;
1Health Sciences Research Centre, University of Roehampton, London,
2Diabetes Research Group, King's College London, London, UK.

Background and aims: Somatostatin (SST) released from pancreatic
delta cells inhibits insulin secretion from pancreatic beta cells but little
is known about the impact of the peptide on beta cell survival. Anti-
proliferative and anti-apoptotic properties have been reported but protec-
tive effects of SST have also been observed in retinopathy, acute liver
damage and in models of neurodegeneration. Here we investigate a po-
tential role of SST in beta cell survival.
Materials and methods:mRNA expression was assessed by qPCR, beta
cell proliferation by immunocytochemical measurements of BrdU incor-
poration and apoptosis by assessment of 3/7 caspase activity in MIN6
beta cells or by TUNEL in cells from dispersed mouse islets.
Results:MIN6 beta cells and primary mouse islets expressed mRNA for
somatostatin receptor 2, which has previously been linked to apoptotic
pathways. Pre-treatment ofMIN6 cells for 48h with SST14 (10nM-1μM)
dose-dependently reduced palmitate-induced 3/7 caspase activity in
MIN6 cells (0.5mM palmitate, 20h; 10nM SST: 102±3% palmitate only;
100nM: 92±3, 1μM: 80±3; n=8, P<0.001) and in dispersed mouse islet
cells (100 nM SST: 50±9% palmitate only, n=8, P<0.001). In contrast,
SST14 (10nM-1μM) did not affect the proliferative rate of MIN6 cells
(n=8, P>0.2). Consistent with previously-reported induction of ER-stress
in beta cells by palmitate, the mRNA expression of heat shock protein 70
(Hspa1a) and the pro-apoptotic, ER stress-induced transcription factor,
CHOP (Ddit3), were up-regulated in MIN6 beta cells following 20h
incubation with 0.5mM palmitate (301±80 and 313±76% control, respec-
tively). 48h pre-treatment with 1μMSST14 decreased this effect by 27±5
and 15±3%, respectively (n=4, P<0.05). Prolonged (48h) incubation with
2% fetal bovine serum (FBS) similarly led to increased mRNA expres-
sion of Ddit3 (194±20% control, P<0.05), and this was also reduced by
SST14 (48h, 1μM: 53±3% 2% FBS only, n=4, P<0.05). Reduction of
palmitate-induced 3/7 caspase activity by SST14 was not reversed by
incubation in the presence of CYN154860, a SSTR2 antagonist (1μM
SST: 71±2% palmitate only; 1μM SST + 100nM CYN: 72±2%; 1μM
SST + 1μMCYN: 65±2; 1μMSST + 10μMCYN: 69±3, n=8, P>0.2). In
addition, mRNA expression of SSTR2 was not affected by incubation
with palmitate (20h) nor with 1 μM SST14 (48h, n=4, P>0.2).
Conclusion: These results suggest that SST14 partially protects against
palmitate-induced apoptosis and ER stress and that this effect is not me-
diated via the SSTR2 receptor.
Supported by: Diabetes UK RD Lawrence Fellowship grant
Disclosure: A.C. Hauge-Evans: None.

431
The mitochondrial Ca2+ uniporter (MCUa) is required for glucose-
stimulatedmitochondrial Ca2+ uptake and insulin secretion inmouse
pancreatic beta cells
E.A. Haythorne1, A. Martinez-Sanchez1, R. Rizzuto2, G.A. Rutter1;
1Department of Medicine, Imperial College London, London, UK,
2Department of Biomedical Sciences, University of Padova, Padova, Italy.

Background and aims: Oxidative metabolism is central to the stimula-
tion of insulin secretion by glucose. Whether mitochondrial Ca2+ uptake

in pancreatic β-cells potentiates this process, however, remains unclear.
MCUa is believed to form the main route of entry for Ca2+ into the
mitochondria. To test this hypothesis, we have generated β-cell specific
MCUa knockout mice and assessed the impact of blocking mitochondrial
Ca2+ uptake on β-cell function and whole body glucose homeostasis.
Materials andmethods:C57BL6mice bearingMCUa alleles with floxP
sites flanking exons 11 and 12 were bred with mice bearing Cre
recombinase inserted at the Ins1 locus (Ins1Cre). This strategy allowed
highly β-cell selective deletion of bothMCUa splice variants (KO). Mice
bearing floxed MCUa alleles but lacking Cre recombinase were used as
littermate controls (WT). Intraperitoneal glucose (1 g/kg) tolerance was
measured every four weeks from eight weeks of age, and insulin sensi-
tivity (0.75U/kg) was determined at 8-10 weeks of age. Glucose-
stimulated insulin secretion (3 to 17 mM) was examined in vitro during
perifusion at 37 °C in Krebs-bicarbonate medium. Adenovirus-mediated
delivery of a targeted recombinant Ca2+ probe, R-GECO, and Fura-Red,
were used respectively to record mitochondrial and cytosolic free Ca2+

changes in dissociated β-cells during fluorescence microscopy (Olympus
IX81 microscope, 40x objective).
Results: Glucose (3 vs 17 mM)-stimulated mitochondrial Ca2+ uptake
was markedly reduced in KO vs WT mice (AUC: WT, 24.06 ± 0.67 vs
KO, 22.12 ± 0.42, p<0.05, n= 5, 3 mice per genotype) while the cytosolic
Ca2+ responses were unaffected. Glucose (3 vs 17 mM)-stimulated insu-
lin secretion was also impaired from isolated islets of KO mice in com-
parison to littermate controls (AUC: WT, 0.035 ± 0.001 vs KO, 0.017 ±
0.005, p<0.05, n= 3-4, 3 mice per genotype). Paradoxically, male KO
mice displayed significantly improved glucose tolerance compared to
WT mice at eight weeks of age (AUC: WT, 1329 ± 47.78 vs KO, 1113
± 46.2 mmol/L*min, p<0.01, n=11-15). However, this difference normal-
ised from twelve weeks of age. Body weight, fed and fasting glycaemia
and insulin sensitivity did not differ significantly between genotypes.
Conclusion: MCUa is crucial in pancreatic β-cells to allow glucose-
stimulated Ca2+ uptake by mitochondria and normal glucose-stimulated
insulin secretion. These findings thus support the view that increases in
mitochondrial matrix Ca2+ are required for a full activation of oxidative
metabolism, the generation of increases in ATP/ADP and potentially of
other mitochondrially-derived coupling factors in response to stimulation
with glucose. The apparent compensatory mechanisms which allow
maintained or improved insulin production in MCUa KO mice in vivo
remain to be established.
Supported by: Wellcome Trust, MRC, European Commission (IMIDIA),
BBSRC
Disclosure: E.A. Haythorne: None.

432
Light-induced pancreatic beta cell proliferation through endogenous
opsin signalling
E. Reichhart, A.-M. Tichy, H. Janovjak;
Synthetic Physiology, Institute of Science and Technology Austria,
Klosterneuburg, Austria.

Background and aims:Diabetes is a disease characterized by the loss of
function and number of pancreatic beta-cells with no available cure. A
key therapeutic concept is based on regenerating beta-cell mass by islets
transplantation or inducing proliferation of beta-cells by growth factors.
These therapies, however, are either highly invasive or lead to non-
specific induction of cell proliferation and thus linked to carcinogenic
potential. Here we propose an alternative approach based on light induced
proliferation of beta-cells that offers spatial and temporal precision.
Materials and methods: Using RT-PCR, we studied the expression of
opsin proteins in rodent and human pancreatic islets. By using a nucleo-
tide incorporation assay we analyzed the proliferative responses of cell
lines, primary murine and primary human pancreatic islets to illumination
with blue-green light. The activation of the major proliferative
MAPK/Erk and anti-apoptotic PI3K-/Akt pathways after illumination
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was assessed by Western blot. Furthermore, we optimized the illumina-
tion protocol regarding wavelength- and intensity-dependence for potent
proliferative pathway activation.
Results:We found that several opsins, especially panopsin, and to lower
levels melanopsin and rhodopsin, are present in rodent and human pan-
creatic islets. To test whether these opsins have a functional role, we
analyzed the response of primary murine and human pancreatic islets to
illumination with blue-green light. We determined the percentage of pro-
liferating cells in islets and found increased proliferation after illumina-
tion relative to control groups. Illumination furthermore resulted in ele-
vated activation of the major proliferative MAPK/Erk and anti-apoptotic
PI3K/Akt pathways, as determined by Erk1/2 and Akt phosphorylation
levels.
Conclusion: Taken together, our results show that pancreatic β-cell pro-
liferation can be induced with high spatial and temporal precision using
visible light, without addition of exogenous factors or gene transfer, in-
dicating a potential mechanism for a novel therapeutic strategy.
Disclosure: E. Reichhart: None.

PS 020 Inflammation and mediators
of beta cell death

433
Protective role of complement C3 against cytokine-mediated beta cell
apoptosis
R.S. Dos Santos1, L. Marroquí1,2, F.A. Grieco1, L.Marselli3, S.R. Henz4,
P. Marchetti3, R. Wernersson4,5, D.L. Eizirik1;
1ULB Center for Diabetes Research, Université Libre de Bruxelles,
Brussels, Belgium, 2Instituto de Bioingeniería, Universidad Miguel
Hernández, Elche, Spain, 3Department of Clinical and Experimental
Medicine, University of Pisa, Pisa, Italy, 4Intomics A/S, Lyngby,
5Department of Bio and Health Informatics, Technical University of
Denmark, Lyngby, Denmark.

Background and aims: Type 1 diabetes is a chronic autoimmune disease
characterized by pancreatic islet inflammation and β-cell destruction by
pro-inflammatory cytokines and other mediators. The complement sys-
tem, a major component of the immune system, has been recently shown
to also act in metabolic organs, such as liver, adipose tissue, and pancreas.
In the present study we identified complement C3 as an important hub of
a cytokine-modified complement network in human islets and character-
ized the role of C3 in β-cell survival.
Materials and methods: RNA sequencing and protein-protein interac-
tion analyses of ten human islet preparations left untreated or treated
with pro-inflammatory cytokines IL-1β + IFN-γ were used to identify
gene networks modified by cytokines. INS-1E cells, primary rat β-cells,
and dispersed human islets were transfected with small interfering
RNAs targeting C3 (inhibition of >50%) and subsequently exposed to
the same cytokines. Viability assays were performed by nuclear dyes
(Hoechst/Propidium Iodide). C3, insulin and CXCL10 secretion were
evaluated by ELISA kits. mRNA expression was evaluated by RT-PCR,
and modulation of signaling pathways was assessed by Western blot
analysis.
Results: C3 was identified as a key hub for a cytokine-regulated network
containing 216 proteins. Proinflammatory cytokines induced C3 expres-
sion (>6 fold increase, n=4-9; p<0.05) and secretion (1.6-7 fold increase,
n=6; p<0.05) in rodent β-cells and dispersed human islets. C3 inhibition
did not modify insulin accumulation in the medium or insulin and PDX1
mRNA expression. On the other hand, C3 silencing exacerbated
cytokine-induced inflammation, as evaluated by CCL2, CCL5 and
CXCL10 expression and CXCL10 secretion (1.3-8 fold increase, n=4-
6; p<0.05), and apoptosis both under basal conditions and upon cytokine
exposure (1.5-2.0 fold increase, n=4; p<0.05). These effects were due to
JNK activation and AKT inhibition, as shown by mechanistic experi-
ments based on parallel inhibition (JNK) or up-regulation (AKT) of the
downstream signaling molecules. Exogenous C3 addition protected
against cytokine-induced β-cell death (30-40% protection, n=4-5;
p<0.05) and partially rescued the effects of C3 inhibition.
Conclusion: Locally produced C3 is an important prosurvival protein in
pancreatic β-cells and its deficiency renders β-cells vulnerable to inflam-
matory stress.
Supported by: FNRS, NIH-NIDDK-HIRN Consortium, Horizon 2020
Program T2Dsystems
Disclosure: R.S. Dos Santos: None.

434
Localisation of a novel Mst1 inhibitor for the therapy of diabetes by
MALDI imaging
K. Maedler1, J. Oetjen1, L. Hauberg-Lotte1, S. Li2, S. Yu2, T. Baguley2,
M. Surakattula2, A. Chatterjee2, N. Rogers2, W. Shen2, M. Tremblay2, K.
Annamalai1, A. Dobrowolski1, B. Lupše1, A. Ardestani1;
1Centre for Biomolecular Interactions, University of Bremen, Bremen,
Germany, 2CALIBR, La Jolla, USA.
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Background and aims: MALDI imaging mass spectrometry (MALDI-
IMS), has been established for an unbiased protein distribution analysis in
various organs including the mouse pancreas. In this study, we aimed to
use MALDI-IMS for a specific localization identification of neratinib, a
tyrosine kinase inhibitor, which was identified in a biochemical kinase
inhibition screen as potent MST1 inhibitor. Neratinib is currently in Phase
III clinical trials for breast cancer targeting Her2/EGFR dual kinases.
Materials and methods: Beta cell survival and protein expression upon
neratinib exposure of human islets and INS-1E cells was analysed by
western blotting. Glucose homeostasis was analysed by in-vivo GSIS in
daily neratinib or vehicle injected multiple low-dose streptozotocin-in-
duced and obese Leprdb/db mouse models of type 1 and type 2 diabetes.
MALDI spectra from 10 μm cryo sections were recorded using a Bruker
autofleX speed mass spectrometer.
Results: Neratinib inhibited activated MST1 and restored beta cell sur-
vival under multiple diabetogenic conditions in vitro (H2O2, high glucose
and free fatty acid concentrations and inflammatory cytokines IL-1β and
IFNγ) in human islets and INS-1E cells. In vivo, neratinib restored
normoglycemia, beta cell function, survival and beta cell mass in type 1
(multiple low-dose streptozotocin-induced) and type 2 (obese diabetic
Leprdb/db) diabetic mice. In both models, daily intraperitoneal injections
of neratinib over 30 days significantly reduced fasting glucose levels and
improved glucose tolerance, the insulin/glucose ratio, and glucose-
stimulated insulin secretion during a glucose tolerance test. The charac-
teristic isotope distribution of neratinib could be detected by MALDI-
IMS in single spectra of high neratinib intense regions in the pancreas
4h after neratinib injection in the mice, while no signal came from vehicle
injected control mice. The pancreas was the organ with the highest
neratinib specific peak intensity.
Conclusion: We show that neratinib, a novel inhibitor of MST1, can be
localized in the pancreas after i.p. injection. It represents a robust proof-
of-concept for MST1 inhibition therapy in vivo in rodent models of both
type 1 and type 2 diabetes.
Supported by: JDRF
Disclosure: K. Maedler: None.
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A novel human CD3+CD56+ regulatory subset: involvement in the
pathogenesis of type 1 diabetes
M. Santopaolo1, S. Bruzzaniti2, V. Rubino3, S. De Simone2, A.T.
Palatucci4, A. Giovazzino3, A. Franzese3, E. Mozzillo3, G. Terrazzano4,
G. Ruggiero3, G. Matarese1, M. Galgani2;
1Dipartimento diMedicinaMolecolare e BiotecnologieMediche, Università
degli Studi di Napoli “Federico II”, 2Istituto per l'Endocrinologia e
l'Oncologia Sperimentale "G. Salvatore", Consiglio Nazionale delle
Ricerche, 3Dipartimento di Scienze Mediche Traslazionali, Università degli
Studi di Napoli, Naples, 4Dipartimento di Scienze, Università degli Studi di
Potenza, Potenza, Italy.

Background and aims: The key role of regulatory populations in the
prevention of autoimmunity and immune mediated diseases has been
largely shown. A number of observations indicates that normal peripheral
blood of healthy individuals contains a small percentage of lymphocyte
population co-expressing the CD56 and CD3 surface markers that char-
acterize human natural killer (NK) and T cells, respectively. Although the
biological hallmarks and functional properties of CD3+CD56+ cells are
poor defined, experimental evidence associated this lymphocyte subset
with different pathophysiological conditions. Recently we described that
the absolute number of circulating CD3+CD56+ T at disease onset, asso-
ciated with a higher β-cell activity in T1D one year later. Moreover, we
found that number of CD3+CD56+ cells was reduced in T1D subjects.
Overall, these findings suggest a possible regulatory role for this cell
subset in T1D pathogenesis. We aim at investigating the functional prop-
erties, the precise role and the mechanism of action of CD3+CD56+ cells
in both physiological and autoimmune diabetes.

Materials and methods: CD3+CD56+ cells were isolated from periph-
eral blood mononuclear cells (PBMCs) of human healthy subjects (HS)
and T1D, by high-performance cell sorting. Phenotype and functional
properties of human CD3+CD56+ cells was evaluated in vitro.
Results: In HS, we found that flow-sorted CD3+CD56+ cells inhibited
proliferation, cytotoxicity and interferon (IFN)-gamma production of
CD8+ T cells activated via T cell receptor (TCR), both in autologous
and allogeneic conditions. Furthermore, it has been observed that
down-modulation of CD8+ T cell effector functions required cell to cell
contact and not associated with apoptosis induction. Finally, frequency
and suppressive ability of CD3+CD56+ cells were reduced in T1D com-
pared with HS.
Conclusion: Our data unveil a novel lymphocyte subset with regulatory
properties that specifically modulate CD8+ T cell response, which num-
bers and function were impaired in T1D. Our results are conceivable with
the hypothesis that altered CD3+CD56+ number and activity may account
for the deranged effector function of CD8+ T lymphocytes, typical of
T1D. Thus, monitoring and therapeutic manipulation of CD3+CD56+

cells may represent an innovative approach to restore immune-tolerance
in autoimmunity.
Supported by: EFSD/JDRF/Lilly
Disclosure: M. Santopaolo: Grants; EFSD/JDRF/Lilly European
Programme in Type 1 Diabetes Research 2016.
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Double insulin-glucagon positive pancreatic islet cells in type 1 dia-
betes and the role of cytokines
M. Bugliani1, V. De Tata1, C. Gysemans2, M. Suleiman1, M. Colli3, S.
Mossuto1, F. Grano1, C. Ippolito1, U. Boggi1, F. Filipponi1, L. Marselli1,
A. Dolfi1, C. Mathieu2, D.L. Eizirik3, P. Marchetti1;
1University of Pisa, Pisa, Italy, 2Katholieke Universiteit Leuven, Leuven,
3Université Libre de Bruxelles, Bruxelles, Belgium.

Background and aims: Pancreatic islet cells double-positive for insulin
and glucagon (DPIGc) have been described in subjects with type 2 dia-
betes or insulin resistance. Information on DPIGc in human type 1 dia-
betes (T1D) is limited. We explored the presence of DPIGc in islets of
T1D organ donors and studied the effects of a pro-inflammatory milieu.
Materials and methods: Pancreas samples and/or isolated islets from 3
T1D (age: 45±25 yrs; BMI: 25.6±0.5 kg/m2; duration of diabetes: 12±11
yrs) and 12 non-diabetic (ND; age: 54±19 yrs; BMI: 23.6±4.2 kg/m2)
multi-organ donors were used. Pancreas specimens collected from
normoglycemic non-obese diabetic (NOD) mice (16 weeks of age), the
human EndoC-βH1 cell line and the rodent INS-1E and MIN6 beta cell
lines were also used in selected experiments. Immunofluorescence, con-
focal and electron microscopy (EM) assessments were performed with
tissue samples. Isolated islets from ND were cultured up to 120h with or
without the pro-inflammatory cytokines (cyt) IL-1β (50 U/ml) and IFN-γ
(1,000 U/ml) and analysed by EM. Beta cell lines were exposed to cyt for
24h and glucagon gene expression was then determined by RNA-Seq
and/or quantitative RT-PCR.
Results: Light microscopy studies revealed the presence of DPIGc in
T1D pancreatic samples and also in NOD islets with insulitis (approxi-
mately 5% of endocrine cells), but these cells were seldom observed in
ND individuals. By EM we found that DPIGc were 10±4% (out of 453
cells counted) in T1D and 1±2% (out of 538 cells) in ND islets (p<0.01).
Cyt-exposed human islets showed a progressive and marked increase of
DPIGc (3±2% at 24h, 31±11% at 120h), with decreased proportion of
cells containing only insulin granules and an unchanged percentage of
cells with only glucagon granules. No apoptotic DPIGc were observed.
DPIGc persisted after 48h of cyt removal. On the other hand, cyt exposure
did not increase glucagon gene expression in EndoC-βH1, INS-1E or
MIN6 cells.
Conclusion:DPIGc are more common in T1D pancreatic islets, possibly
deriving from beta cells as a consequence of the pro-inflammatory milieu.
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Lack of direct effect of cyt on glucagon expression in beta cell lines
suggests that factors derived from the islet microenvironment could play
a role in DPIGc formation.
Supported by: INNODIA
Disclosure: M. Bugliani: None.
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Low-grade inflammatory marker profile is mainly driven by
adiposity-related characteristics in patients with LADA, type 1 and
type 2 diabetes
E. Castelblanco1,2, M. Hernández3, A. Castelblanco4, A. Esquerda5, A.
Mollo6, A. Ramirez-Morros1, J. Franch-Nadal7,2, J.M. Fernández-Real8,9,
D. Mauricio1,2;
1Institut Germans Trias i Pujol, Badalona, 2CIBERDEM, ISCIII,
Barcelona, 3Department of Endocrinology and Nutrition, University
Hospital Arnau de Vilanova and IRBLleida, Lleida, Spain, 4Health
Sciences Department, Navarra University Foundation, Neiva, Colombia,
5Department of Laboratory Medicine, University Hospital Arnau de
Vilanova and IRBLleida, Lleida, 6Centre d'Atencio Primaria de Cervera,
ICS, Cervera, 7EAP Raval Sud, ICS, Red GEDAPS, IDIAP, Barcelona,
8Department of Diabetes, Endocrinology and Nutrition, Hospital Dr Josep
Trueta, IDIBGI, Girona, 9CIBEROBN, ISCIII, Girona, Spain.

Background and aims: Patients with LADA (latent autoimmune diabe-
tes in adults) share some characteristics with both classical type 1 (T1D)
and type 2 diabetic (T2D) subjects. Previous work has shown that the
clinical and metabolic characteristics of these subjects are perched be-
tween T1D and T2D patients. Recent work reported that, apart from the
characteristics of the acquired immunology traits, patients with LADA
are indistinguishable from T1D diabetic subjects in terms of innate im-
munity. The hypothesis of this study was that patients with LADAwould
also show a differential profile in terms of low-grade inflammatory me-
diators, according to the specific adiposity- and metabolic-related traits.
Materials and methods: Serum levels of adiponectin, sTNFRII (soluble
TNF-receptor II), and IL-6 were measured using ELISA, and standard
laboratory procedures were used to measure hsCRP (high-sensitivity C
reactive protein) and leukocytes in patients with LADA (n=82), T1D
(n=73) and T2D (n=442). Multiple logistic regression and lineal models
were performed to analyze associations between T1D, LADA and T2D,
inflammatory markers, and clinical-metabolic variables (age, sex, GAD
antibodies, BMI, WHR), systolic-BP (SBP), diastolic-BP (DBP), glu-
cose, HbA1c, triglycerides, HDL-cholesterol, LDL-cholesterol and to-
tal-cholesterol).
Results:The clinical andmetabolic variables in patients with LADAwere
intermediate between T1D and T2D, except for fasting glucose (higher
than in T2D). Further, only sex distribution (p=0.218) and total-
cholesterol (p=0.580) showed no differences among groups. There were
no significant differences in IL6 (p=0.607) among groups. Levels of
adiponectin, leukocytes and hsCRP were not different between T1D
and LADA; when comparing T2D and LADA, no differences were found
for sTNFRII. In logistic regression models: age (p=0.008), DBP
(p=0.047) and HDL-cholesterol (p=0.017) were independently associated
with LADA and T1D model. In LADA and T2D model, the variables
independently associated were age (p=0.044), BMI (p<0.0001), glucose
(p=0.025) and HDL-cholesterol (p<0.001). No association of the type of
diabetes with any of the cytokines studied was found. In linear regression
model, BMI (p=0.009), DBP (p=0.001), HDL-cholesterol (p=0.003), tri-
glycerides (p=0.038), adiponectin (p=0.031), IL6 (p=0.028) and leuko-
cytes (p=0.007) were associated with GAD levels.
Conclusion: Although patients with LADA showed a differential profile
of innate inflammatory markers when compared with T1D and T2D,
these differences were explained mainly by adiposity-related inflamma-
tory markers regardless of the type of diabetes.
Supported by: FIS15/00625
Disclosure: E. Castelblanco: None.
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Depletion of STAT6 attenuates the cytoprotective action of
interleukin-13 in pancreatic beta cells
K.A. Leslie, M.A. Russell, S.J. Richardson, N.G. Morgan;
University of Exeter, Exeter, UK.

Background and aims: Administration of interleukin (IL)-13 prevents
the development of diabetes in non-obese diabetic (NOD)mice and it also
protects human and rodent pancreatic beta cells against the cytotoxic
effects of pro-inflammatory cytokines. Thus, loss of IL-13 signalling
may contribute to the demise of beta cells in type 1 diabetes. IL-13 signals
through a cell surface receptor to promote the activation of Jak kinase
signalling leading to the phosphorylation and activation of a transcription
factor, STAT6. Importantly, we have found that STAT6 expression is
diminished in the insulin containing beta cells of patients with Type 1
diabetes and we hypothesise that this may contribute to their loss. Here,
we have examined the importance of Jak kinases and STAT6 inmediating
the cytoprotective actions of IL-13 in beta cells.
Materials and methods: INS-1E cells were employed to investigate the
actions of IL-13 in the presence and absence of various cytotoxic stimuli.
Western blotting was used to investigate changes in total and phosphor-
ylated-proteins, with cell viability studied by vital dye staining. Signalling
via the Jak/STAT pathway was interrupted either by pharmacological
inhibition or using STAT6 specific siRNA. Finally, gene expression stud-
ies were performed using a Jak/STAT specific RT-qPCR array, with re-
sults verified by primer specific qPCR.
Results: Treatment of INS-1E cells with IL-13 led to a rapid (within 15
minutes) increase in STAT6 phosphorylation at Tyr641 and protected the
cells against a range of cytotoxic stimuli including; serum starvation (no
serum: 46.4± 3.5% cell death, IL-13:28.0 ± 3.3%; p < 0.001), 0.25mM
Palmitic acid (PA: 91.4 ± 1.5%, PA+IL-13: 75.1 ± 3.3%p < 0.001), and a
pro-inflammatory cytokine cocktail (PICs (IL-1β, TNFα, IFNγ and IL-
6): 64.7 ± 4.3%, PICs+IL-13: 47.4 ± 2.2% p < 0.001). Pharmacological
intervention with a selective Jak kinase inhibitor, P6, reversed the
cytoprotection by IL-13 (no serum: 30.0 ± 1.3%, IL-13: 16.9±0.8%, IL-
13+P6: 30.3±1.3%; p < 0.001). To confirm the involvement of STAT6 in
this response, siRNA mediated knockdown was used. STAT6 knock-
down was achieved efficiently (75%; p<0.05) and sustained for 5 days.
Depletion of STAT6 did not, itself, alter INS-1E cell viability directly
(scrambled control: 11.3 ± 1.7%, siRNA alone: 14.3 ± 2.7%, p>0.05)
but it markedly diminished the cytoprotective actions of IL-13: (no serum
+ scrambled siRNA: 27.96 ± 3.3%; no serum + STAT6 siRNA: 42.01 ±
2.6%; p<0.005). Analysis of gene expression by RT-qPCR array revealed
that IL-13 caused the up regulation of multiple genes and, among these,
the largest increase was in a gene encoding SIRPα (also called SHPS-1).
This response was attenuated by STAT6 knockdown (p<0.001).
Conclusion: These findings demonstrate that phosphorylation and acti-
vation of STAT6 is required to mediate the cytoprotective effects of IL-13
in beta cells and reveal that this is accompanied by increased transcription
of a previously unrecognised STAT6 target gene in beta cells, SIRPα. The
data lend weight to the hypothesis that a reduction in STAT6 activation
may contribute to beta cell loss during the progression of type 1 diabetes.
Therapeutic targeting of this pathway may therefore be a novel means to
reduce β-cell loss.
Supported by: Diabetes UK
Disclosure: K.A. Leslie: None.
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In-situ immunohistochemical detection of ZnT8186-194 reactive CD8

+

T cells in the pancreas of nPOD type 1 diabetic donors
G. Sebastiani1,2, L. Nigi1,2, S. Culina3,4, G. Afonso3,4, G. Ventriglia1,2, S.
Buus5, F. Dotta1,2, R. Mallone3,4;
1Diabetes Unit-Dept. of Medicine, Surgery and Neuroscience, University
of Siena, 2Umberto Di Mario Foundation ONLUS, Toscana Life
Sciences, Siena, Italy, 3INSERM,U1016/ CNRS,UMR8104, Cochin
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Institute and Paris Descartes University, Sorbonne Paris Cité, 4Assistance
Publique Hôpitaux de Paris, Service de Diabétologie, Cochin Hôpital,
Paris, France, 5Panum Institute, Dept. of International Health,
Immunology and Microbiology, Copenhagen, Denmark.

Background and aims: Autoreactive T cells are a hallmark of type 1
diabetes (T1D) pathogenesis and represent key mediators of islet autoim-
munity. Insulitic lesions from both T1D donors and NOD mice are
enriched with CD8+ Tcells which lead to beta-cell destruction. Previous
studies demonstrated that the human leukocyte antigen (HLA)-A2-re-
stricted zinc transporter 8 (ZnT8)186-194 beta-cell epitope is preferentially
targeted by interferon-γ-producing CD8+ T cells in T1D patients.
Although such autoimmune reactivity in T1D has been previously report-
ed, information is lacking about the pancreatic localization of such
ZnT8186-194-reactive CD8+ Tcell in T1D. Therefore, the aim of this study
was to identify ZnT8186-194-reactive cells in the pancreas of T1D donors
using HLA-A2 multimer (MMr) immunostaining.
Materials and methods: The in-situ MMr immunohistochemical detec-
tion method used herein has been previously reported and validated. OCT
frozen pancreatic sections from n=4 T1D, n=4 islet-specific autoanti-
bodies positive (aAb+) and n=4 islet-specific autoantibodies negative
(CTR) non-diabetic donors were obtained from the nPOD network. PE
(Phycoerythrin)-coupled ZnT8186-194MMrs recognizing autoreactive
CD8+ Tcells were loaded at 1μg/section and incubated at 4°C overnight.
Rabbit anti-PE and Goat anti-Rabbit-HRP were used in order to detect
MMr binding.
Results:We investigated whether ZnT8186-194-reactive cells were detect-
ed in pancreata from nPOD donors. Sections from all 4 T1D cases ana-
lyzed and from 2 of 4 aAb+ cases displayed ZnT8186-194 MMr+ cells,
while all sections from CTR cases were negative. ZnT8186-194 MMr+
cells were found scattered either within islets or the exocrine tissue.
MMr+ cell count per each section analyzed revealed an increased number
of positive cells in T1D cases and aAb+ cases compared with CTR;
moreover, an increased number of MMr+ cells were found in islets of
T1D cases compared with aAb+ donors. Parallel staining of sections with
control MMrs loaded with an irrelevant MelanA peptide did not detect
any positive cells, confirming ZnT8 specificity.
Conclusion: We detected for the first time the presence of ZnT8186-194-
reactive cells in the pancreas of T1D donors, thus suggesting an unprecedent-
ed role for these cells in destructive insulitis during autoimmune diabetes.
Disclosure: G. Sebastiani: None.
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Increased expression of CO- and NO-producing enzymes in beta cells
of obese mice with incipient diabetes
I.M. Al-Amily, I. Lundquist, A. Salehi;
CRC, Malmö, Sweden.

Background and aims:Our previous observations suggested that carbon
monoxide (CO) and nitric oxide (NO) serve as positive and negative
modulators, respectively, of pancreatic β-cell function. Here we studied
the expression levels of the CO-producing enzymes heme oxygenase 1
(HO-1) and 2 (HO-2) in relation to the nitric oxide (NO) producing
enzymes NO synthase 1 (NOS-1) and 2 (NOS-2) in two different animal
models with a distinct diabetic phenotype i.e. ob/ob and db/db at the age
of 6 weeks (prediabetic normoglycemic stage) and at 12 weeks (initial
hyperglycemic stage) to elucidate a possible role for these enzymes in the
early development of spontaneous obese diabetes.
Materials and methods: Fluorescence microscopic analysis of β-cell
protein expression levels of the different enzymes in relation to the pre-
vailing plasma levels of glucose and insulin at the different stages of
diabetes development. Lean control mice were included. Each group
consisted of 6-12 mice.
Results: At 6 weeks the basal plasma levels of glucose were essentially
within the normal range in all three groups, while the insulin levels were

greatly enhanced in both db/db and ob/ob. Plasma glucose, controls 7.6
±0.5 mmol/l vs db/db 9.4±0.5 mmol/l and ob/ob 9.1±0.6 mmol/l. Plasma
insulin, controls 11.1±1.6 pmol/l vs db/db 18.1±2.9 pmol/l and ob/ob
17.8±3.1 pmol/l (p<0.05). β-Cell protein expression of the two NOS-
enzymes, especially NOS-2, was extremely high in db/db and very low
in ob/ob. NOS-1 protein expression in controls 93.3±7.2 vs db/db 215
±16.7 and ob/ob 97.5±18 (intensity/μm2) (p <0.001 vs db/db). NOS-2
intensity/μm2 was 0.1±0.04 in controls, 167±22.9 in db/db and 11.1±3.5
in ob/ob, (p <0.001 db/db vs ob/ob). HO-1 was 0.6±0.03 in controls but
highly increased in db/db (210±22.8) vs ob/ob (24.1±5.6) (p <0.001).
HO-2 was stable in each group although slightly depressed in ob/ob.
All fluorescence parameters were essentially the same at 12 weeks. The
plasma levels of glucose and insulin were now very high in both diabetic
groups. Plasma glucose, controls 7.8±0.6 mmol/l vs db/db 19.1±0.7
mmol/l and ob/ob 18.8±0.9 mmol/l (p <0.001). Plasma insulin, controls
17.1±0.7 vs db/db 33±1.7 and ob/ob 205.8±25.4 (p <0.001) for both.
Conclusion: The results suggest that the early development of β-cell
demise in db/db mice is imposed by a marked increase in the expression
of the NOS-enzymes, especially NOS-2. The increase in HO-1 expres-
sion seems not to be satisfactory as an antioxidant/antistress factor in db/
dbmice. The leptin-deficient ob/obmice do not react with increased NOS
expression and activity, a fact that might be of great importance for their
undamaged β-cells and insulin oversecretion throughout their life time.
Disclosure: I.M. Al-Amily: None.
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Exendin-4 prevents palmitate-induced cell death via modulation of
autophagy in INS-1 cells
K. Ahn, J. Ahn, I.-J. Cho, Y.-C. Hwang, I.-K. Jeong, H.-Y. Chung;
Department of Endocrinology and Metabolism, Kyung Hee University
Hospital at Gangdong, Seoul, Republic of Korea.

Background and aims: Western diets composed of saturated free fatty
acids have been considered as environmental factor contributing to the
pathogenesis of type 2 diabetes mellitus (T2DM). Exendin-4 (Ex-4), a
glucagon-like peptide-1 receptor agonists (GLP-1 RAs), is an effective
therapeutic agent for T2DM and has been proven to protect pancreatic β-
cells. Autophagy is essential for the maintenance of β-cell function and
mass. Recently, increasing attention is being focused on the effect of au-
tophagy in T2DM. However, the effects of GLP-1 RAs on β-cell functions
associated with autophagy also remain elusive. The aim of this in vitro
study was to evaluate whether GLP-1 RAs can modulate autophagy in β-
cells.
Materials andmethods: INS-1 cells were treated with 0.5 mMpalmitate
(PA) and the resultant cell death was measured using MTT assay.
Changes in autophagic signaling were measured using autophagy
markers like microtubule-associated protein light chain 3 (LC3)-II and
p62. To establish the function of Ex-4 on inhibition of autophagy, INS-1
cells were transfected with siRNA against mTOR and raptor, followed by
treatment with PA and Ex-4.
Results: Enhanced autophagosome formation was observed upon expo-
sure of INS-1 cells to 0.5 mM PA for 6 h. Treatment with Ex-4 improved
the survival of INS-1 cells treated with PA, and reduced the levels of LC
II. These findings indicate that autophagy could be activated in PA-treated
INS-1 cells, and suggest that Ex-4 might play a protective role in PA-
induced cell death through the reduction of excessive autophagy.
Knockdown of mTOR and raptor reduced the protective action of Ex-4
against PA-induced cell death, suggesting that mTOR and raptor activa-
tion are involved in Ex-4 mediated protection from excessive autophagy
in β-cells.
Conclusion: The results of the present study improve the current under-
standing of mechanisms involved in the protective effects of Ex-4 on
pancreatic β-cells and provide evidence for the prevention of β-cell au-
tophagy in clinical practice.
Disclosure: K. Ahn: None.
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Beta cells exposed to sera from obese diabetic patients undergoing
improved glycaemic control exhibit enhanced survival and
diminished formation of reactive oxygen species
M. Nemecz1, A. Constantin1, M. Dumitrescu1, N. Alexandru1, A. Picu2,
B. Smeu3, G. Tanko1, M. Simionescu1;
1Institute of Cellular Biology and Pathology "N.Simionescu", 2Institute
of Diabetes, Nutrition and Metabolic Diseases “Prof. Dr N. Paulescu”,
3Ponderas Hospital, Bucharest, Romania.

Background and aims: Pancreatic β-cells are highly vulnerable and
react to plasma alterations and to the oxidative stress, common conditions
in type 2 diabetes mellitus (T2DM) and obesity. Oxidative stress pro-
motes the expression and activation of different matrix metalloproteinases
(MMPs) involved in many cellular functions, including proliferation and
apoptosis. We aimed at understanding whether factors present in the sera
of (1) obese patients with T2DM and of (2) comparable patients that
underwent severe weight loss and improved glycemic control affect dif-
ferentially beta cells characteristics.
Materials and methods: Forty obese T2DM patients were assigned to
two groups according to their treatments: (1) intensive medication for
diabetes, and (2) laparoscopic sleeve gastrectomy. Serum samples collect-
ed from these patients at baseline (0 month) and 6 months after the
beginning of the study were subjected to biochemical assays (the content
of 8-hydroxy-2'-deoxyguanosine as an oxidative stress biomarker, and
hormones, like leptin and adiponectin) and in vitro studies. For the latter,
confluent human insulin-secreting 1.1B4 β-cells were chronically ex-
posed to 10% serum samples from the two groups of patients, collected
at 0 and 6months. After 72 h, the following parameters were investigated:
(i) gene and protein expression of MMP2 and MMP9 (by quantitative
Real Time-PCR and Western blot, respectively), (ii) production of reac-
tive oxygen species (ROS, estimated with DCFH-DA assay), (iii) cellular
viability, proliferation and apoptosis (using MTT assay, xCELLigence
system, and flow cytometry after annexin V-FITC/propidium iodide
staining), and (iv) the presence of insulin (by immunohistochemistry).
Results: Patients: glucose homeostasis was significantly improved in all
patients subjected to gastrectomy and only in a few diabetes-treated pa-
tients. In addition, all these patients presented significantly decreased
serum levels of 8-hydroxy-2'-deoxyguanosine and leptin, whereas the
adiponectin level was increased. Cells: compared to β-cells incubated
with sera obtained at the beginning of the study, the β-cells exposed to
sera collected after 6 months from patients who succeeded to improve
their glycemic control exhibited: (i) increased cell proliferation (32%,
p<0.05); (ii) decreased ROS production (40%, p<0.01) and enhanced
protein expression of SOD2, indicating an increased antioxidant capacity;
(iii) diminished gene expression of MMP2 and MMP9 (30%, and 7%,
respectively, p<0.05) and (iv) increased intracellular stored insulin.
Conclusion: Together, these findings indicate that factors present in the
obese T2DM patients’ sera are injurious for pancreatic β-cells whereas
the sera of patients who attained an improved glycemic control, dimin-
ished leptin and increased adiponectin levels are not detrimental to cells
and modulate molecular mechanisms that enhance their antioxidant ca-
pacity (decreased MMP2/MMP9 and increased SOD2 expression) and
promote cell survival. These results may facilitate the design of future
strategies targeted to protect the β- cells and optimize the treatment of
obesity T2DM.
Supported by: CNCS –UEFISCDI- PN-II-RU-TE-2014-4-0523 and PN -
II-PT-PCCA-2013-4-2154
Disclosure: M. Nemecz: None.
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The macrophage stimulatory activity of the autoantigenic proinsulin
B-chain peptide B11-23 is mediated by the 70 kDa heat shock protein
DnaK
V. Burkart1,2, E. Blasius1, E. Gülden1, C. Habich1;
1Institute for Clinical Diabetology, Düsseldorf, 2German Center for
Diabetes Research (DZD), München-Neuherberg, Germany.

Background and aims: Autologous insulin represents a dominant anti-
gen in the development of immune reactivity against pancreatic beta cells
and in the pathogenesis of type 1 diabetes. Under stress conditions as they
occur during inflammatory processes, proteins increasingly associate with
heat shock proteins (Hsp). Proteins/peptides bound to Hsp exhibit in-
creased immunogenicity. By chaperoning autologous peptides, Hsp
may contribute to the development of autoimmunity. As innate immune
cells play an important role in the initiation of beta cell-directed immunity,
we hypothesized that Hsp70, a prominent member of the HSP family, and
(prepro-)insulin-derived peptides synergize in the activation of
macrophages.
Materials and methods: Interactions of the 70 kDa Hsp analogue DnaK
with preproinsulin-derived peptides (13 amino acids long) were assessed
by competition binding assays. Cultivated cells of the monocyte/
macrophage lines J774A.1 and MM6 were exposed to various concen-
trations of DnaK, to proinsulin-derived 13mer peptides or to combina-
tions of DnaK and the 13mer peptides. The release of inflammatory
mediators was quantified by ELISA and multiplex technology.
Results: In a screening assay, a set of overlapping 13mer peptides span-
ning the entire amino acid sequence of preproinsulin was tested for DnaK
binding. A DnaK-binding region was identified in each of the functional
preproinsulin domains, i.e. in the signal peptide, the C-peptide and the A-
and B-chain. Highest DnaK affinity (K´d 2.2 ± 0.4 μM) was observed for
the B-chain core region B11-23, which had previously been identified as
dominant target of (auto-)immune reactivity in type 1 diabetes. Exposure
of cultivatedmacrophages to combinations of 10 μg/ml B11-23 and 1 μg/
ml DnaK induced the release of higher levels of tumor necrosis factor α
(TNFα) and interleukin 6 (IL-6) from J774A.1 (446±143 pg/ml TNFα;
35±12 pg/ml IL-6; all p<0.05)) and MM6 cells (757±110 pg/ml TNFα;
572±42 pg/ml IL-6; all p<0.01)) than the individual reagents alone (<122
pg/ml TNFα; <10 pg/ml IL-6). Combinations of DnaK and the peptide
B18-30 from the C-terminal region of the B-chain had no significant
effects on cytokine release. Binding assays showed a 17.5 fold higher
DnaK affinity of B11-23 than B18-30 (p<0.001). In a screening approach,
macrophage activity, as assessed by the release of inflammatory media-
tors, remained unaffected by DnaK in the absence or presence of a wide
panel of other 13mer peptides of the proinsulin A- and B-chains and the
C-peptide.
Conclusion:We conclude that the particular macrophage-stimulating po-
tential of combinations of Hsp70 and B11-23 may contribute to the
immunodominance of this insulin peptide in the development of beta
cell-directed autoimmunity.
Supported by: DZD
Disclosure: V. Burkart: None.
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Are any differences in the clinicalmanifestation and the prevalence of
ZnT8-ab and other antibodies depending on age at onset diabetes
type 1 in adults?
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Zozulinska-Ziolkiewicz;
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Background and aims: Autoimmune diabetes is a common form of
diabetes in childhood and adolescence but it could appear at any age.
The aim of the study was to assess the prevalence of diabetes-
associated autoantibodies, including zinc transporter 8 antibodies
(ZnT8-ab), anti-thyroid antibodies and clinical manifestation of type 1
diabetes (T1DM) (age <35years) and latent autoimmune diabetes
LADA (age >35years) at onset of disease.
Materials and methods: The study comprised 119 patients, 66 T1DM
(women/men: 18/48; mean age: 26±5 years), LADA (women/men: 19/
34; age: 43±8 years). Diabetes was diagnosed based onWHO criteria. To
confirm autoimmune diabetes origin autoantibodies were tested: GAD-
ab, IA2-ab, ICA, ZnT8-ab, screening for thyroid peroxidase antibodies
(ATPO) was performed.
Results: On disease onset there were no differences in BMI, glycaemia,
HbA1c value, ketones in the urine, blood pH and TSH between T1DM
and LADA patients (p>0,05). In LADA higher C-peptide level (1,2±0,7
vs 1,0±0,5 pmol/ml, p=0,03) was observed. The prevalence of GAD-ab,
IA2-ab, ZnT8-ab was similar in both study groups (p>0,05). ICA had
been reported more often in T1DM ((81,8 vs 43,3 %, p=0.0007) but
ATPO in LADA (35,8 vs 21.2 %, p=0.04). The titres of diabetes-
associated antibodies GAD-ab, IA2-ab and ICA were higher in T1DM
than in LADA [(691,3±984,4vs280,3±294IU/ml, p=0.004), (731,4
±1150,2vs 162,4±432,3U/ml, p=0.0001), (254,4±396,0vs49,1±79,1JDF,
p=0.0003)]. The prevalence of multiple autoantibody positivity differed
significantly between T1DM and LADA. The prevalence of single auto-
antibody positivity was rare in T1DM (4.5%; ICA only). Commonly,
T1DM were positive for two (27.3%), three (40.9%) or four (19,6%)
autoantibodies. Conversely, LADA often presented one (30.2%) antibod-
ies (81.2% GAD-ab, 12,5 % IA2-ab and 6,3 % ICA). The number of
positive autoantibodies was related to younger age (Rs -0,23), lower C-
peptide (Rs -0,28) and higher titres of all antibodies (p<0,05). 45%T1DM
and 34 % LADA subjects were positive for ZnT8-ab. ZnT8-ab positive
subjects had lower C-peptide level (0,9±0,5vs1,1±0,7pmol/ml, p=0,03)
and higher titre of IA2-ab (705,4±1046,2 vs 326,5±846,2U/ml, p=0.03),
in T1DM group higher titre of ATPO (97,5±244,4 vs 11,0±34,1U/ml,
p=0.04).
Conclusion: Adults classified as T1DM and LADA differ the β-cell
function and severity of autoimmune process at the diabetes diagnosis.
LADA patients are more prevalent to ATPO. ZnT8-ab positivity is com-
mon but not increases the sensitivity for diagnosis of autoimmune diabe-
tes in adults. ZnT8-ab positivity was related to lower β -cell function and
higher titre of autoantibodies.
Disclosure: A. Rogowicz-Frontczak: None.
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Prevalence and diagnostic value of zinc transporter 8 antibodies in
Bulgarian population with type 1 diabetes
N. Chakarova, G. Grozeva, R. Dimova, T. Tankova, I. Atanassova;
Diabetology, Clinical Center of Endocrinology, Medical University,
Sofia, Sofia, Bulgaria.

Background and aims: Zinc transporter 8 (ZnT8) is the most recently
recognized autoantigen involved in the pathogenesis of type 1 diabetes.
The assessment of ZnT8 antibodies (ZnT8-Ab) has become available in
Bulgaria in the past two years. To that moment there is no data for the
prevalence and diagnostic value of this new immunologic marker for
Bulgarian population of type 1 diabetes patients. The aim of the study
is to investigate the prevalence and diagnostic value of ZnT8-Ab in a
Bulgarian population of type 1 diabetes patients.
Materials and methods: 75 patients (45 males and 30 females), of mean
age 37.2 ±11.4 years and mean BMI 23.4±4.3 kg/m2, of up to 5 years
duration of the disease were investigated. In 48% of the patients diabetes
was newly-diagnosed or of less than a year duration. Antibodies to glutamic
acid decarboxylase (GAD 65-Ab), antibodies to thyrosin phosphatase (IA 2-
Ab) and ZnT8-Ab were assessed by a quantitative immunoenzyme assay

ELISA. The diagnosis of idiopathic type 1 diabetes was established in anti-
body negative patients with the additional performance of insulin secretion
stimulatory test - venous glucose tolerance test with assessment of
immunorective insulin, confirming insulinopenia. Statistical analysis of data
was performed with SPSS vs. 21 applying descriptive analysis, chi-square
test and logistic regression - stepwise forward method.
Results: Оne or more of the investigated antibodies were detected in
85.7% of the participants, ZnT8-Ab being the second most prevalent -
in 45.7% of the group, following GAD 65-Ab - 77.1% and exceeding the
prevalence of IA-2-Ab - 34.3%. Triple negative were 14.3% of the par-
ticipants. Positive to ZnT8 only were 2.9% which accounts for 16.6% of
the cases of idiopathic type 1 diabetes. ZnT8-Ab were significantly more
prevalent in the subgroup with newly-diagnosed diabetes and diabetes of
less than a year duration - 63.6%, (p=0.04). The assessment of the clas-
sical combination GAD 65-Ab + IA-2-Ab identified 83% of type 1 dia-
betes cases (F=[2,3] 43.4, р<0.001, r=0.462). The use of ZnT8-Ab in-
stead of IA 2-Ab as a second immunologic marker identified more cases
of type 1 diabetes - 87% (F=[2,3] 46.6, р<0.001, r=0.486), and the com-
bination of all the three antibodies led to the diagnosis of 92% of the type
1 diabetes cases (F=[3,3] 50.7, р=0.043, r=0.515).
Conclusion: In Bulgarian population of adult patients with autoimmune
diabetes ZnT8-Ab is the second most prevalent antibody and the second
in diagnostic importance after GAD 65-Ab. The assessment of ZnT8-Ab
in addition to GAD 65-Ab and IA 2-Ab reduces the cases of idiopathic
type 1 diabetes and the use of ZnT8-Ab as a second immunologic marker
in addition to GAD 65-Ab outweighs the established combination of
GAD 65-Ab+IA 2-Ab.
Supported by: MU-Sofia GRANT 85/2015
Disclosure: N. Chakarova: None.
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The role of autoimmune markers in the development of
microvascular complication in patients with diabetes
J. Litwińczuk-Hajduk1, M. Kowrach1, M. Rabijewski1, P. Piatkiewicz1,
J. Cielecka-Kuszyk2;
1Department of Internal Diseases, Diabetology and Endocrinology,
Second Faculty of Medicine, Medical, 2National Institute of Public
Health, National Institute of Hygiene, Warsaw, Poland.

Background and aims: The available literature contains little data on the
prevalence of autoimmune markers other than antibodies against islet
antigens in patients with diabetes. The aim of this study was to evaluate
the prevalence of antinuclear antibodies (ANA), anti-neutrophil cytoplas-
mic antibodies (ANCA), antiparietal cell antibodies (APCA), anti-smooth
muscle antibodies (ASMA) in patients with type 1 and type 2 diabetes.
Another objective of the study was to assess the correlation between their
presence and the degree of metabolic control in both studied groups.
Materials and methods: The study included 100 patients aged 25-75
years, with a body mass index (BMI) in the range of 20-30 kg / m2, hospi-
talized in the Department of Internal Diseases, Diabetology and
Endocrinology, with previously diagnosed diabetes who were assigned to
one of two 50 subjects' groups (Table 1). In all study participants performed a
panel of biochemical tests - fasting blood glucose, HbA1c, lipid profile, liver
enzymes, uric acid, serum creatinine, eGFR by MDRD, microalbuminuria.
For the determination of antibodies by indirect immunofluorescence tech-
niques were used (Wistar Cmd). In addition, all patients were examined for
neurological diabetic neuropathy and fundus examination.
Results: The presence of ANA antibodies were found in 12 patients
(24%) with type 1 and 11 patients (22%) with type 2 diabetes. In the
patients with type 1 diabetes, there was a correlation between the presence
of anti-ANA and the prevalence of diabetic polyneuropathy. No such
relationship was observed in patients with type 2 diabetes. In both type
1 and 2 diabetes, there were no relationships between the presence of
these antibodies and the presence of diabetic retinopathy and
microalbuminuria. The presence of anti-p-ANCA has been found in 16
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patients (32%) with type 1 diabetes and 14 patients (28%) of type 2
diabetes, c- ANCA in 5 (10%) and 2 (4%) subjects. In the group of
patients with type 1 diabetes, albuminuria was significantlymore frequent
in patients with ANCA autoantibodies (41% vs 6%). In the case of neu-
ropathy in patients with type 1 diabetes, the incidence reached 41% ver-
sus 15%. APCA occurred with equal frequency in both groups with type
1 and with type 2 diabetes -10%. The presence of APCAwas associated
with the occurrence of peripheral neuropathy, both in subjects with type 1
diabetes and type 2 diabetes.
Conclusion: Identification of ANA and APCA in patients with type 1
diabetes may be a marker used to isolate a group of patients with the risk
of developing diabetic neuropathy. The presence of ANCA antibodies in
patients with type 1 diabetes may indicate an increased risk of microan-
giopathic complications. ASMA antibody does not appear to be signifi-
cant in the diagnosis of diabetes and its chronic complications.

Disclosure: J. Litwińczuk-Hajduk: None.
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Response to IL-2 signalling is specifically impaired in type 1 diabetes
B. Prietl1,2, S. Kofler3, S. Stanzer4, H. Brezinsek5, J. Münzker1, T.
Pieber1,2, H. Sourij1;
1Division of Endocrinology and Diabetology, Medical University of Graz,
2CBmed, Graz, 3FH JOANNEUM, University of Applied Sciences, Graz,
4Division of Oncology, Medical University of Graz, 5Division of
Rheumatology and Clinical Immunology, Medical University of Graz, Graz,
Austria.

Background and aims: The response to interleukin-2 (IL-2) is essential
for the stability and function of regulatory T cells (Tregs) in vivo.
Impaired IL-2 receptor signalingmight play a crucial role in the decreased
function of Tregs in autoimmunity but might also contribute to the highly
increased suppressive capacity of Tregs in cancer. In this study we aimed
to examine differences in the phosphorylation of STAT5 as a downstream
measure of IL-2 signaling in type 1 diabetes (T1D), rheumatoid arthritis
(RA), colo-rectal cancer (CRC) and healthy controls.
Materials and methods: Phosphorylation of STAT5 was examined in
patients with T1D, RA, and CRC (10 participants in each group), and in
10 healthy controls. Freshly drawn whole blood samples were stimulated
with increasing amounts of IL-2 [0, 0.5, 1, 5, 10 U/ml] for 30 minutes.
The expression of phosphorylated STAT5 (pSTAT5) in Tregs was
analysed by a multi-parameter FACS staining.
Results: Tregs from T1D patients showed significantly decreased levels
of pSTAT5 when compared to healthy controls after stimulation with 0.5
U IL-2 (mean fluorescence intensity MFI: 896 ± 502 vs 3435 ± 1035,
p<0.001) and after stimulation with 1 U IL-2/ml (MFI: 1095 ± 942 vs
3835 ± 1415, p=0.004). Tregs from RA patients showed decreased levels
after stimulation with 0.5 U IL-2/ml (p=0.043) but not after stimulation
with 1U IL-2/ml when compared to healthy controls. No significant dif-
ferences between cells from CRC patients and controls were found.
Stimulation with 5 or 10 U IL-2/ml led to comparable levels of pSTAT5
in all investigated samples.

Conclusion: The response of Tregs towards low doses of IL-2 is highly
significantly decreased in Tregs from T1D patients. This might contribute
to the loss of tolerance in autoimmunity, such as T1D and RA, whereas
low dose IL2 signaling seems not to be involved in the increased sup-
pressive capacity of Tregs from CRC patients.
Supported by: COMET K1 Centre Program, Austria
Dsiclosure: B. Prietl: None.
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Inflammation mediates the deleterious effect of pancreatic ductal
cells on human islet transplantation
S. Marín1,2, E. Estilles1,2, C. García1, N. Téllez1,2, M. Nacher1,2, E.
Montanya1,2;
1Diabetes Lab., IDIBELL, University of Barcelona, University Hospital
of Bellvitge, L'Hospitalet de Llobregat, 2CIBERDEM, Barcelona, Spain.

Background and aims: We have recently reported that pancreatic ductal
cells have a negative impact on the metabolic evolution and grafted beta cell
mass in experimental human islet transplantation. Ductal cells produce cy-
tokines that may be detrimental to islet survival, but they also release angio-
genic and growth factors that could improve islet survival and engraftment.
The aim of this study was to investigate the mechanisms involved in the
deleterious effect of pancreatic ductal cells on human islet transplantation.
Materials and methods: Pancreases of cadaveric organ donors were proc-
essed for islet isolation and ductal cells were purified from the exocrine frac-
tion. Pancreatic ductal cells clustered into pancreatospheres (DPS) after 3 day-
culture in suspension. Human islets were culturedwith/without DPS.Glucose-
stimulated insulin secretion (GSIS) (ELISA), β-cell apoptosis (TUNEL) and
gene expression (RT-qPCR) of inflammation mediators (il-1β, il1ra, nlrp3,
cxcl11), macrophages (cd68, cd206), angiogenic factors (vegfa), hypoxia
(hif1a) and growth factors (igf2) was determined after 48 hours in culture.
Supernatants were collected after 24, 48 and 72 hours. Eight-hundred human
islets (Tx Group) or 800 human islets + 600 DPS (Co-Tx Group) were
transplanted under the kidney capsule of immunodeficient mice and gene
expression was determined in grafts harvested on day 3 after transplantation.
Results: After 48 hours in culture, β-cell apoptosis was similar in islets
cultured with/without DPS (Islets: 0.74 ± 0.31%; Islets + DPS: 0.66 ±
0.22%). GSIS was significantly reduced in islets cultured with DPS (stimu-
lation index, Islets: 6.41 ± 1.14; Islets + DPS: 4.40 ± 0.54; p<0.05). il-1β and
cxcl11 gene expression was increased in islets cultured with DPS (p<0.05).
IL-1β was detected in 12% and 40% of samples after 48 and 72 hours in
culture respectively in islets + DPS preparations, whereas it was not detected
at any time in islets cultured in the absence of DPS. il1ra expression was
increased in islets cultured with DPS although the difference did not reach
statistical significance. igf2 expression was almost undetectable in DPS.
Macrophage markers, as well as nlrp3 and vegfa expression were similar in
islets cultured with/without DPS. Grafts showed similar gene expression
profiles than islets cultured with/without DPS. il-1β and il1ra expression
was increased in Co-Tx grafts (p<0.01), while gene expression of macro-
phages, angiogenic factors, hypoxia and growth factors was similar in Tx
and Co-Tx grafts.
Conclusion:Enrichment of human islet cell preparations with ductal cells
has a negative impact on beta cell function. The inflammation induced by
pancreatic ductal cells may mediate the deleterious effect of ductal cells
on islet transplantation outcome.
Supported by: ISCIII (PI13/00108, PI16/00462), AGAUR (2015FI_B
00093), CIBERDEM. FEDER
Disclosure: S. Marín: None.
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beta cell dysfunction via regulation of type I interferons
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Background and aims: The chromosome 16p13 region has been asso-
ciated with several autoimmune diseases, including type 1 diabetes
(T1D), and CLEC16A has been proposed as the most likely candidate
gene in the region. However recent findings suggest that autoimmune-
disease associated SNPs in intron 19 of CLEC16A regulate expression of
a neighboring gene, namely DEXI. This suggests that DEXI is the real
etiologic gene in the region, potentially playing a role in the pathogenesis
of T1D. Against this background, in this work we analyzed the role of
DEXI in pancreatic β cell inflammation and death driven by viral
infections.
Materials andmethods:DEXI was inhibited or overexpressed in rat and
humanβ cells by respectively transfection with specific siRNAs targeting
DEXI (inhibition of >70 %) or with adenoviral vectors encoding DEXI
(>200-fold increase). Subsequently cells were exposed to a synthetic
analog of viral dsRNA (polyinosinic-polycytidylic acid; PIC) or infected
with the coxsackie virus B5 (CVB5). Cell viability was evaluated by
Hoechst-Propidium iodide staining. Expression of pro-inflammatory
chemokines and type I interferons (IFNs) was determined by RT-PCR,
and the STAT1 signaling pathway was evaluated by measuring ISRE
reporter activity and STAT1 phosphorylation. Cellular localization of
DEXI was analyzed in cell fractions by Western blot and interacting
partners of DEXI were determined by co-immunoprecipitation experi-
ments. Chemokine expression was also evaluated in DEXI-inhibited cells
created by the CRISPR-Cas9 editing technique.
Results: DEXI knockdown protected β cells against PIC- or CVB5-
induced apoptosis (30% and 70% protection, respectively; p<0.001; n=3-
5). Inhibition of DEXI decreased PIC-induced CXCL9, CCL5 and CXCL1
expression in rat and human β cells (by 35-75%, p<0.01; n=4-5). In addi-
tion, DEXI inhibition decreased PIC-induced STAT1 signaling, as evi-
denced by decreased phosphorylation of STAT1 and reduced ISRE reporter
activation (70% reduction; p<0.001; n=4). The decrease in STAT1 signal-
ing may be explained by a significant decrease in PIC-induced IFNβ in
DEXI-inhibited β cells. In a mirror image of these experiments, DEXI
overexpression increased STAT1 and chemokine expression upon PIC ex-
posure (p<0.05; n=3). The function of the protein encoded by DEXI is
presently unknown, but bioinformatics analysis predicted the presence of
transcription factor-related motifs in its sequence. In line with this, we
observed that DEXI is apparently bound to the nuclear chromatin in pan-
creatic β cells, suggesting a role in transcriptional regulation.
Conclusion:Viral dsRNA up-regulates DEXI in pancreatic β cells, lead-
ing to activation of type I IFN signaling, and resulting in increased β cell
inflammation and death via STAT1 upregulation. These observations
suggest that DEXI, a potential candidate gene for T1D, may act via
regulation of local cell innate immune responses in the pancreatic islets.
Disclosure: I. Santin: None.
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Therapeutic effects of co-transplanted angiogenic bone marrow-
derived spheroids in the intraportal islet transplantation
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J.-H. Kim1;
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Background and aims: We have applied a strategy for co-transplanting
accessory cells that possesses higher angiogenic or paracrine activities to

islet transplantation. We recently reported that co-transplantation of bone
marrow-derived spheroids (BM-spheroid) formed using 3-dimension cul-
ture from BM-derived mononuclear cells (BM-MNCs) enhanced thera-
peutic efficacy of islet in a marginal mass renal subcapsular islet trans-
plantation model. In the present study, we investigated whether co-
transplantation of islets with BM-spheroid can improve intraportal islet
transplantation outcome in syngeneic mice and assessed the safety and
the feasibility of co-transplantation of islets with BM-spheroid in nonhu-
man primate (NHP) intraportal islet allotransplantation.
Materials and methods: Mice was induced with streptozotocin (STZ)
administered intraperitoneally at 180 mg/kg in a citrate buffer solution
and cynomolgus monkeys received simultaneous subtotal pancreatecto-
my and 60-80 mg/kg streptozotocin (STZ) injections to induce diabetes.
The efficacy of intraportally co-transplanted BM-spheroids was investi-
gated using a syngeneic marginal mass (300 islets) transplantation in
mice, and allogeneic marginal mass (20,000 IEQ per recipient’s body
weigh in kg) NHP islets were co-transplanted with NHP recipient’s au-
tologous BM-spheroids in parallel with immunosuppressive agents after
islet infusion. The morphology of intraportally transplanted islet, revas-
cularization of islets and iron-labeled BM-spheroids were examined by
immunohistochemistry.
Results: In mice models, portal-spheroid co-transplantation with islets
improved the post-transplant outcomes in terms of glucose tolerance,
serum insulin levels, and diabetes reversal rate when compared with
islet alone. The area of grafted endocrine tissue and vascularization of
individual islets within the graft-bearing liver was significantly higher in
the spheroid group compared to the islets alone. In NHPs model, post-
transplant blood glucose levels were maintained within the target without
administration of exogenous insulin only in BM-spheroid group. There
were few islets in the recipient’s liver in islet alone, whereas more islets
were present in BM-spheroid. In both mice and NHPs models, iron-
labeled BM-spheroids revealed visible hypointense spots in in vivo
MRI, and those of tissue ex vivo MRI corresponded with Prussian blue-
positive cells.
Conclusion: Our results suggest that intraportal co-transplantation of
BM-spheroids presents a promising strategy for improving the efficacy
of islet transplantation. In addition, NHP results suggest the clinical fea-
sibility of intraportal co-transplantation of allogeneic islets and autolo-
gous BM-spheroids.
Supported by: NRF grant funded by the Korea government
Disclosure: B. Oh: None.

451
The impact of pro-inflammatory cytokines on the regulatory land-
scape of the pancreatic beta cells
M. Ramos-Rodríguez1, H. Raurell-Vila1, J. Juan-Mateu2, J.-V.

Turatsinze2, D.L. Eizirik2, L. Pasquali1,3;
1Endocrine Regulatory Genomics, PMPPC-IGTP, Badalona, Spain,
2ULB Center for Diabetes Research and Welbio, Medical Faculty,
Université Libre de Bruxelles (ULB), Brussels, Belgium, 3CIBER de
Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM),
Barcelona, Spain.

Background and aims: Type 1 Diabetes (T1D) develops as a conse-
quence of genetic predisposition and environmental factors that, com-
bined, trigger an autoimmune assault against the pancreatic β-cells pro-
voking local inflammation (insulitis) and progressive loss of β-cells due
to apoptosis. During early insulitis, inflammation contributes to both the
primary induction and secondary amplification of the immune assault
with inflammatory mediators contributing to the functional suppression
and apoptosis of β-cells. The precise mechanisms by which autoimmu-
nity is triggered and aggravated in T1D remain to be clarified. We here
seek to elucidate the role of epigenetic gene regulation and its interaction
with T1D genetics in the context of the autoimmune mediators that may
contribute β-cell death.
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Materials and methods: Human insulin-producing EndoC-βH1 cells
were exposed to proinflammatory cytokines (IL-1β and IFN-γ) for 48h.
RNA-seq in 5 independent cell preparations was assessed to identify
transcriptional changes; ATAC-seq in 3 paired replicates and ChIP-seq
of H3K27ac were performed under similar experimental conditions to
map chromatin remodelling and infer active regulatory elements in each
condition.
Results: We found dramatic changes in both gene expression (~1,200
genes differentially regulated, log2FC> 1.5) and chromatin remodeling
(~2,000 regions differentially opened, log2FC >1.5). Integration of
changes in chromatin accessibility and H3K27ac enrichment unmasked
~4,000 cytokine-induced regulatory elements linked to differential ex-
pression of their target genes (p <0.001). Analysis of the sequence com-
position of the dynamic regulatory landscape unmasked a central role of
IRF (motif present in ~70% induced regulatory elements) together with
islet-specific transcription factors (NeuroD1, Pdx1 and INSM1) pointing
to the activation of specific regulatory networks. Finally, integration of
our data with published GWAS studies revealed an enrichment (P<0.05)
of cytokine induced chromatin remodelling sites at T1D loci.
Conclusion: The present data shows that exposure to proinflammatory
cytokines causes profound changes in β-cells gene expression and regu-
latory landscape. Such changes unmask the activation of specific cis
regulatory networks enriched in T1D associated loci, opening the avenue
to the identification of new T1D candidate genes acting at theβ-cell level.
Supported by: Spanish MINECO (BFU2014-58150-R) and "La Marató
TV3" (201624.10)
Disclosure: M. Ramos-Rodríguez: None.
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Everolimus suppress insulin secretion independently of its anti-
proliferative or cytotoxic effects reveald by clinical case and in vitro
study
L. Suzuki, T. Miyatsuka, M. Himuro, M. Miura, R. Nishio, H. Goto, T.
Uchida, A. Kanazawa, H. Watada;
Metabolism and Endocrinology, Juntendo University Graduate School of
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Background and aims: Everolimus, an orally administered mammalian
target of rapamycin (mTOR) inhibitor, has been widely used as immuno-
suppressive and anti-cancer agents. Although it has been reported that
everolimus can control hypoglycemia in patients with insulinoma, the
underlying cellular mechanisms still remain to be elucidated.
Materials and methods: Here we report the case of a patient with met-
astatic insulinoma and refractory hypoglycemia that can be successfully
controlled with everolimus. In addition, we established in vitro experi-
mental models to investigate the effects of everolimus in insulinoma cell
line MIN6 and human iPS cell-derived insulin-producing cells.
Results: A 53-year-old woman was admitted to the hospital for the con-
trol of refractory hypoglycemia. She had been diagnosed as primary pan-
creatic insulinoma at the age of 47 and a tumor resection was performed.
Although there was no obvious metastatic lesion identified, she was treat-
ed with everolimus for prevention of recurrent severe hypoglycemia. In
the first laboratory test, three days after the initial everolimus administra-
tion, substantial decrease in insulin secretion (IRI (μU/ml)/plasma glu-
cose (mg/dl), 0.138 to 0.066) was observed and there was no hypoglyce-
mic event after that. After the everolimus was administered for five
weeks, it was discontinued since drug-induced lung injury was suspected.
Notably, two days after the everolinus discontinuation, more than two-
fold increase in serum insulin (IRI/PG 0.078→0.162) was observed.
Thus, according to rapid decrease in insulin secretion after everolimus
administration and reverse response just after its discontinuation, we hy-
pothesized that everolimus can directly suppress insulin secretion on β
cells, independently of its anti-tumor effects. To address this question, we
examined glucose-stimulated insulin secretion (GSIS) in MIN6 cells
treated with everolimus. Everolimus had no effect on basal insulin

secretion with lower glucose concentration (2.8mM). On the other hand,
insulin secretion at high glucose concentration (16.7mM) was significant-
ly suppressed by everolimus (48% lower than control, p<0.0001). Since
there was no significant changes in total insulin content and the number of
EdU-positive cells, everolimus is likely to inhibit GSIS independently of
its cytotoxic or anti-proliferative effects. Furthermore, everolimus sup-
pressed insulin secretion in human iPS-derived insulin-producing cells.
Conclusion: Both the clinical case that we experienced and in vitro ex-
periments with MIN6 cells and human iPS-derived insulin producing
cells suggest that everolimus directly suppresses insulin secretion inde-
pendently of its anti-proliferative or cytotoxic effects, which could reflect
at least part of its therapeutic effect.
Disclosure: L. Suzuki: None.
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Impact of Prolylhydroxylases proteins on survival, function and
angiogenesis in pancreatic islets: A target to improve islets graft?
A. Langlois, W. Bietiger, C. Peronet, C. Sookhareea, C. Mura, E.

Maillard, M. Pinget, S. Sigrist, K. Bouzakri;
DIATECH, EA 7294, Centre Européen d’Etude du Diabète, Université de
Strasbourg, Strasbourg, France.

Background and aims: Islet number dramatically drops during the
whole process of transplantation leading to high requirement in
islets (>10,000 IEQ/kg) to reverse diabetes. For instance, 70% of
the transplanted islets are destroyed within the first few days after
transplantation, partly due to a poor revascularization. The aim of
this project was to enhance angiogenesis from grafted islets
targeting hypoxia pathway involving Hypoxia Inducible Factor-1α
(HIF-1α). Angiogenesis is mainly triggered by the target genes of
HIF-1α which require the prevention of its degradation to dimerize
and translocate into the nucleus. The degradation being taken in
charge by the Prolylhydroxylases, inhibition of those proteins
could be an interesting approach to increase vascularization of
the graft.
Materials and methods: The study was realized on rat pancreatic islets.
After islet dissociation using Trypsin 0.5%, cells were transfected
(Lipofectamine RNAiMax) with 50 nM of siRNA specific against
PHD1, 2 or 3 for 4h. Then, after 3 days of islets reformation, viability
was determined using FDA/PI staining. Functionality was assessed by
glucose stimulation insulin and glucagon secretion (ELISA kit). PHDs
and HIF-1α protein expressions were analyzed by western blotting.
Finally, the secretion of VEGF was determined in the conditioned medi-
um by Elisa test. Conditions were compared to following controls: un-
treated dissociated islets, undissociated islets, islets with lipovector alone
and islets lipofected with siNUL. Statistics were performed using non
parametric test (Mann Whitney). Data were reported as mean ± SEM for
the indicated number of replicates and a p value of <0.05 was considered
statistically significant.
Results: Islet viability was improved with siPHD1 or siPHD2 versus
siNUL (siPHD1: 93 ± 1 %, siPHD2: 92 ± 2 % vs siNUL: 84 ± 2 %;
p<0.05; n = 6). Regarding protein expression, PHD3 was up regulated
by siPHD1 and siPHD2 (siPHD1: 230 ± 38 % and siPHD2: 250 ± 25 %
of PHD3 expression versus CTL; p<0.001; n = 5), whereas no difference
was observedwith siPHD3 as compared to CTL.Moreover, siPHDs did not
affect PHD1 expression in comparison to CTL and no PHD2 expression
was detected. Furthermore, HIF-1α was significantly up regulated versus
CTLusing siPHD2 (254 ± 112%; p<0.01; n = 7) and siPHD3 (188 ± 60%;
p<0.01; n = 12).VEGF secretion, major event for triggering angiogenesis,
was increased by siPHD1 (siPHD1: 289 ± 121% of secreted VEGF versus
CTL; p<0.05; n = 15). Islet functionality was improved by siPHD1with the
restauration of glucose stimulation insulin response (2.8 mM glucose: 0.45
± 0.12%, 16.7 mMglucose: 1.60 ± 0.68% of total insulin content; p<0.05;
n = 9) versus siNUL (2.8 mM glucose: 2.65 ± 1 %, 16.7 mM glucose: 2.31
± 0.78 % of total insulin content; n = 9). No significant results were obtain-
ed by the inhibition of both PHD2 and 3 isoforms. Finally, a physiological
glucagon secretion in basal condition was observed with siPHD1, 2 and 3
(CTL: 0.78 ± 0.49 %; siPHD1: 0.56 ± 0.20 %, siPHD2:1.83 ± 0.81 %,
siPHD3: 0.73 ± 0.21 % of total glucagon content) versus siNUL: 7.43 ±
3.37 % of total glucagon content; p<0.05; n = 6).
Conclusion: This work showed that PHDs, and more specifically iso-
form 1, are involved in glycemia regulation and angiogenesis.
Consequently, targeting PHDs pathway could be a promising approach
to improve islet survival, function and revascularization during
transplantation.
Disclosure: A. Langlois: None.
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Progression of diabetic complications in patients with type 1 diabetes
A. Glazunova1, M. Arutyunova1, M. Shamkhalova1, M. Shestakova1,2,
Y. Moysyuk3, A. Pinchuk4, I. Dmitriev4, S. Arzumanov5, I. Dedov1;
1Diabetes Institution, Endocrinology Research Centre, 2I.M. Sechenov
First Moscow State Medical University, 3Transplantation Institution,
Moscow regional research clinical Institute n.a. M.F. Vladimirsky,
4Transplantation Institution, State Budget Institution of Moscow Health
"Research Institute of Emergency Care, N.V. Sklifosofskiy Moscow
Health Department ", 5Transplantation Institution, Federal Research
Centre of Urology, Moscow, Russian Federation.

Background and aims: Evaluation of the effect of simultaneous trans-
plantation of kidney and pancreas (SPK) on the dynamics of the mani-
festations of late complications of diabetes mellitus (DM).
Materials and methods: The study included 21 patients with T1DM
after successful SPK. Posttransplantation period at the time of inclusion
of patients was 11 months [8;18]. 14 people received standard triple
immunosuppressive therapy during the study period, 7 patients canceled
steroid therapy after 6 months. The average age was 34 years old [31;40],
duration of T1DM 22 years [20,5;28], the duration of diabetic nephrop-
athy10 years[8;14,5]. Donors of SPK were young 29 [25; 33] and trans-
plant cold ischemia time was 8[7;10]hours. Follow-up period was 4,2
years [3,6;4,3]. Kidney transplant dysfunction markers: Cystatin C (se-
rum, urine); NGAL, KIM-1, podocin, nephrin, IL-18, IP-10 (urine),
TGF-β1, MMP-9, VEGF-A, OPN (serum) were defined.
Results: Patients with SPK functioning graft pancreas - 93.75% and
kidney -100% of cases. According to a continuous glucose monitoring
system using «iPRO2» euglycemia (glycemia(mmol/l)3,9-8,9-89%, low-
er than 3,9-11%, higher than 8,9-0%) was marked during the 6 days.
HbA1c (before study 9.1% [8,7; 11] then decreased to 5.7% [5,55; 5,9],
p<0.0001), insulin 12.5 mkE/ml [11,4; 15,3], basal C-peptide - 2.02 ng/
ml [1,07; 2,77]; GFR was 87.6[70;94.4] ml/min/1.73 m2; albuminuria -
2,6[0,6;5,9]mg/g, parathormone - 78[62,3;73,5] pg/ml, blood pressure
110[105; 122] mm Hg/70[64; 80] mm Hg, Hb - 116 g/l[109;128,5].
High level and a negative associated of blood cystatin C with GFR (r =
- 0,36, p<0.05) and positive with albuminuria (r=0,40, p<0,05), as well as
a direct link of podocin urine-with blood creatinine (r = 0,35, p<0.05) and
NGAL with albuminuria (r = 0,35, p<0.05) in patients after transplanta-
tion were defined. Association between podocin with MMP-9 (r = 0,46,
p<0,05) and NGAL (r = 0,33, p<0,05) indicated correlation of renal
microstructures stress factors . In control terms in 10% of cases noted
the need for vitrectomy and additional sessions of photocoagulation of the
retina about diabetic retinopathy (20%); newly diagnosed cataract
(81.25%), secondary cataracts (25%), glaucoma (25%), macular edema
(12.5 %). 35% have ulcers of the lower extremities, 4 patients - manifes-
tation of Charcot's osteoarthropathy, 2 patients underwent amputation
with resection of the metatarsal bones, the osteomyelitis in the framework
of the diabetic foot syndrome. In connection with the development of
stenosing atherosclerosis of vessels of lower extremities, one patient
underwent balloon angioplasty and stenting.
Conclusion: Despite the euglycemia and renal function normalization
after SPK the progression of diabetic complications and high levels of
renal graft dysfunction biomarkers were observed. This fact indicates the
need of further monitoring and treatment in this category of patients.
Disclosure: A. Glazunova: None.
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Cardiovascular autonomic function after simultaneous pancreas-
kidney and kidney-alone transplantation in patients with diabetes
H. Paajanen1, M. Bordino1, A. Sandelin1, A. Ekstrand1, M. Lempinen2,
C. Forsblom1, L. Bernardi1, P.-H. Groop1;
1Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Folkhälsan Institute of Genetics, Folkhälsan
Research Center, 2Abdominal Center Transplantation and Liver
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Surgery, University of Helsinki and Helsinki University Hospital,
Helsinki, Finland.

Background and aims: Cardiovascular autonomic dysfunction (CAD)
is a common and severe complication of diabetes. Likewise, end-
stage renal disease (ESRD) can lead to the development of CAD
as dysglycemia as well as uremia both are contributing factors in
the etiology of CAD. Moreover, CAD can also be caused by tissue
hypoxia. CAD leads to sympathetic nervous system overactivity as
well as to a decrease in baroreflex sensitivity (BRS) and heart rate
variability (HRV). Kidney-alone (KA) transplantation corrects uremia
but simultaneous pancreas-kidney (SPK) transplantation also leads to
normalization of blood glucose. The aim of the study was to exam-
ine whether CAD is improved at an early stage after KA or after
SPK transplantation in patients with diabetes and ESRD. In addition,
we wanted to investigate whether tissue hypoxia is improved after
transplantation.
Materials and methods:We studied cardiovascular autonomic function
in 56 ESRD patients, but only those with diabetes were included in this
analysis. Thus 10 patients undergoing KA (59.9 [57.6-67.4] years, medi-
an (IQR); 7 men) and 13 undergoing SPK transplantation (36.5 [34.2-
49.3] years; 11 men) were selected. BRS, HRV (standard deviation of
heart period) and tissue oxygenation (NIRS) were measured before and
after (KA 5.9 [3.9-7.2], SPK 3.9 [2.9-7.5] months) transplantation. All
SPK and 3 KA patients had type 1 diabetes, while 7 KA patients had type
2 diabetes. In addition, 55 healthy controls (38.3 [32.9-51.0] years, 33
men) were studied.
Results: Before transplantation the autonomic function tests BRS and
HRV were reduced but tissue oxygenation was similar in the KA group
(BRS 2.1 [1.5-3.2], HRV 4.9 [3.8-5.9], NIRS 62.9 [62.5-62.9]) compared
to the SPK group (BRS 2.6 [1.3-4.7], HRV 8.3 [4.7-10.4], NIRS 62.3
[61.9-62.8]). Compared to controls, all values were lower in the KA and
SPK groups (controls: BRS 11.7 [8.7-19.3], HRV 28.5 [21.8-39.9], NIRS
65.6 [64.7-66.7]; p<0.005). Age-adjusted HRV improved in KA patients
after transplantation (7.1 [5.1-8.1]; p<0.05). Both BRS and HRV im-
proved in the type 2 diabetic KA patients after transplantation (BRS from
2.1 [1.4-3.0] to 2.6 [1.9-4.0], HRV from 5.2 [2.9-5.8] to 5.3 [4.3-5.9];
p<0.05). Furthermore, there was a trend of improvement of age-adjusted
BRS, age-adjusted HRVand NIRS in the SPK group after transplantation
(BRS 3.9 [2.6-7.6], HRV 9.4 [4.7-11.2], NIRS 64.2 [62.6-65.5]; p≤0.1).
Although the improvement in tissue oxygenation after transplantation
was not significant between the different groups, it was significant when
the data were pooled (NIRS, [n=20], from 62.3 [61.8-62.8] to 64.2 [62.4-
66.0]; p<0.05).
Conclusion: Diabetic cardiovascular autonomic dysfunction improved
early after KA transplantation and after SPK there was a trend of improve-
ment. The data suggest that change in tissue oxygenation and thus relief
of tissue hypoxia could play a role in the improvement of cardiovascular
autonomic function after transplantation.
Supported by: Folkhälsan and Stockmann grant
Disclosure: H. Paajanen: None.
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Comparaison of metabolic results and complications of procedures
for pancreas or islet grafts in the two years following transplantation:
a single centre experience
O. Villard1, S. Delmas2, P. Benhamou3, T. Berney4, J. Brun5, G.

Mourad2, M.-A. Pierredon6, F. Panaro7, A. Wojtusciszyn1;
1Endocrinologie-Diabétologie, CHU Lapeyronie Montpellier,
2Néphrologie, CHU Lapeyronie Montpellier, Montpell ier,
3Endocrinologie-Diabétologie, CHU Grenoble Alpes, Grenoble, France,
4Chirurgie digestive, Hopitaux Universitaires Genève, Genève,
Switzerland, 5Physiologie Clinique, CHU Lapeyronie Montpellier,
6Imagerie Médicale, CHU Saint Eloi Montpellier, 7Chirurgie digestive et
Transplantation, CHU Saint Eloi Montpellier, Montpellier, France.

Background and aims: The restoration of pancreatic beta-cell function,
through allogeneic transplantation of pancreas (PT) or islets (IT), can be
proposed for selected patients with type 1 diabetes. Results of IT contin-
uously improved from the Edmonton protocol and are almost at the level
of those of PT.We compared metabolic results and complications of these
2 techniques, obtained in the 2 years following the first transplantation in
patients grafted by one of these techniques in our center.
Materials and methods: Twenty PT (10F/10M) patients (17 received
simultaneously a renal transplant) were compared to 14 IT (9F/5M): 3
after a pancreatic transplant failure, 2 after a renal transplant and 9 with an
IT alone. Islets transplanted patients’ data were taken from GRAGIL and
TRIMECO trials and pancreatic transplanted patients were followed at 3,
6 and 12 months by the diabetologist in our center. Data were collected
prospectively and expressed as mean. Comparison were made using t-
test.
Results: At the time of transplantation, PT recipients were younger than
IT (respectively mean age 39 and 49 yrs, p=0.01). The 2 groups were
similar according to duration of diabetes, BMI, HbA1c and insulin re-
quirements before graft. Nine PTand 12 IT recipients were followed up at
2years. Both grafts significantly reduced HbA1c: median with IQ of 5.3%
[5.0; 5.6] and 6% [5.6;6.3] at 1year post-graft, and 6.0% [5.7;7.5] and
6.6% [5.9;7.3] at 2 years, for PT and IT respectively. Insulin-
independence in PToften occurs very early after surgery and is estimated
at 94%, 81% and 67% respectively at 6 months, 1 and 2 years post-graft.
In IT, insulin-independence is estimated at 62%, 69% and 75% after
completion of the second or even third islet infusion. Among 31 islet
infusions performed, 8 perihepatic hematomas (7 patients), 1 transfusion
and 1 radiological embolization occured. Complications occurred in 18
out of 20 PT patients: 6 hemodynamic shocks, 4 pulmonary embolisms,
17 anemias with need of transfusion and 6 sepsis. Early re-surgery (in first
15 days) was necessary in 7 PT (35%): 2 pancreatic venous thrombosis, 1
renal transplantectomy, 4 peri-anastomotic hemorrhages. We report 3
later surgeries: 2 drainages of pancreatic abscess and 1 evisceration. A
loss of graft was observed in 4 PT and 3 IT. The iatrogenicity of immu-
nosuppressive drug is comparable between the 2 groups.
Conclusion: Both graft types improved all metabolic parameters in all
patients at 2 years post transplantation. These results are observed very
early in PT, delayed at 6 months in IT to finally be comparable on the rate
of insulin-independence at 2 years. IT remains minimally invasive. PT is
associated with severe morbidity with 30% life threatening complica-
tions, all favorable at 3 months. Each procedure therefore retains its indi-
cations, which must be strictly reserved for patients for whom the benefit/
risk balance remains positive.
Disclosure: O. Villard: None.
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One world inside another: co-encapsulation of beta cells and nano-
particles containing GLP-1 improves insulin secretion in alginate-
based bioartificial pancreas
J. Crisóstomo;
Laboratory of Physiology, IBILI, Faculty of Medicine of University of
Coimbra, Coimbra, Portugal.

Background and aims: The bioartificial pancreas presents a promising
methodology to treat diabetes: cells are commonly entrapped in alginate
hydrogels, being able to secrete insulin properly while being protected
from the immune system. However, this method is still associated with a
high rate of graft failure caused by poorly functioning cells. In the present
work, we developed a novel model based on the co-encapsulation of beta
cells with nanoparticles containing glucagon like peptide-1 (GLP-1) on
alginate hydrogels, allowing its delivery and action in the specific target,
the beta cells.
Materials and methods: Poly(lactide-co-glycolide) (PLGA) was used to
produce nanoparticles containing GLP-1 through a modified solvent
emulsification-evaporation method, based on the water-in-oil-in-water
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(w/o/w) double emulsion technique. Nanoparticles were characterized by
dynamic light scattering (DLS) and transmission electron microscopy
(TEM). GLP-1 association and release were calculated using a GLP-1
EIA commercial kit. INS-1E beta cells were maintained in culture and, for
encapsulation, 5x106/mL were mixed only with 2wt% alginate (Alg 0) or
also with nanoparticles (Alg GLP-1) and extruded under a coaxial nitro-
gen flow using a VarJ1 Encapsulation Unit to a calcium bath for
crosslinking. Cellular metabolic activity was assessed by Resazurin and
levels of insulin were measured by an insulin ELISA commercial kit after
glucose-stimulated insulin secretion assay.
Results: The produced PLGA nanoparticles had an average size of 169.3
± 3.24 nm, a polydispersity index of 0.05 ± 0.01 and an average zeta-
potential of -24.3 ± 3.94 mV. PLGA nanoparticles induced a very low
grade of cytotoxicity, decreasing 12% of INS-1E metabolic activity
(p<0.05) only at a PLGA concentration of 10 mg/ml after 48h of expo-
sure. The average association efficiency of GLP-1 was 65.4% ± 11.5 and
the in vitro release test showed a gradual increase of GLP-1 release during
time, reaching 71% ± 0.0 after 7 days. Comparing to cells encapsulated in
the absence of nanoparticles (Alg 0), the co-encapsulation of nanoparti-
cles containing GLP-1 with INS-1E cells in alginate hydrogels (Alg GLP-
1) increased cellular metabolic activity at all timepoints (p<0.001 at days
1 and 4 and p<0.05 at day 7). The capacity of beta cells to secrete insulin
also increased in the presence of nanoparticles: comparing 2mM and
20mM of glucose stimuli, insulin secretion increased 1.8-fold and 5.7-
fold (p<0.001) in conditions Alg 0 and Alg GLP-1, respectively.
Conclusion:Our results reveal a promising approach to ensure the proper
delivery and action of GLP-1 in encapsulated beta cells, leading to a
marked increase of insulin secretion. More experiments are required to
better characterize this novel model, which can effectively contribute to
bioartificial pancreas success.
Supported by: PEst-C/SAU/UI3282/2011-2013; UID/NEU/04539/2013;
SFRH/BD/72964/2010
Disclosure: J. Crisóstomo: None.
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Continuous glucose monitoring in a mouse model of islet
transplantation
A.L.F. Austin1, R. Rabe1, M. Nandi2, P.M. Jones1, J. Bowe1, A.J.F.
King1;
1Diabetes and Nutritional Sciences Division, King's College London,
2Pharmaceutical Sciences Institute, King's College London, London, UK.

Background and aims: Blood glucose concentrations are an important
end-point in diabetes research utilising mouse models of diabetes.
Typically glucose is measured using a glucometer at a frequency of once
a day or less often. However, the accuracy of this measurement could
potentially be affected by blood glucose fluctuations. Using continuous
blood glucose monitoring in unrestrained mice we measured blood glu-
cose fluctuations in mice in the normoglycaemic condition, after
streptozotocin injection to induce hyperglycaemia and after islet trans-
plantation. The aim of this study was to measure fluctuations in blood
glucose in mice in different states of hyperglycaemia to determine the
extent and timings of blood glucose fluctuations.
Materials and methods: Five male C57Bl/6 mice were implanted with
continuous glucose telemetry devices with blood glucose measured in the
carotid artery in accordance with manufacturer’s instructions. Continuous
blood glucose monitoring started seven days after probe implantation, with
averages reported every 10 seconds. After five days of baseline measure-
ments the mice were injected with 180mg/kg streptozotocin (STZ) to in-
duce diabetes. Five days later, 200 C57Bl/6 islets were implanted under the
kidney capsule and animals were maintained for a further 14 days. The
light/dark cycle was 12 hours with lights on at 7am and off at 7pm.
Results: In normoglycaemic mice, average day time blood glucose was
lower than average night time blood glucose (8.2±0.2 mmol/l vs 8.6
±0.1mmol/l; p<0.05, paired t-test, n=5). Average daily excursions (from

lowest to highest measurement) were 5.0±1.2mmol/l. STZ injection led to
a rapid peak in blood glucose within 3.0±0.6 hours (18.6±0.4 mmol/l),
which was followed by a nadir at an average time of 10.5±0.7 hours after
injection (3.6±0.2 mmol/l). Blood glucose concentrations then increased
and persistent hyperglycaemia (>16.7 mmol/l) was reached at an average
of 40.2±9.0 hours after STZ injection. After islet transplantation, all mice
had reduced blood glucose concentrations (p<0.01, paired t-test, n=5).
Average day time blood glucose was lower than night time blood glucose
(12.6±0.6 mmol/l vs 15.5±0.6 mmol/l, P=0.0003, two way repeated mea-
sure ANOVA, n=5). Considerable glucose excursions were present
throughout the day and night with larger fluctuations at night (median:
9.2mmol/l vs 10.1mmol/l respectively, p<0.05, Wilcoxon Rank Sum
Test, n=5). Nonetheless, daytime fluctuations were considerable with
blood glucose changing rapidly between 7am and 10am (Figure 1), which
is a common time to measure blood glucose in mice.
Conclusion: Using continuous glucose monitoring it is clear that
blood glucose excursions are considerable in mice. While average
day time blood glucose concentrations are lower than night time,
fluctuations throughout the day could mean that a single blood glu-
cose measurement may misrepresent the overall glycaemic control of
the mouse.

Supported by: DSI
Disclosure: A.L.F. Austin: None.
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Pancreatic extracellular matrix: novel microencapsulation platform
for diabetes cell-based therapy
M. Machluf, L. Baruch, S. Krishtul;
Technion - Israel Institute of Technology, Haifa, Israel.

Background and aims: Encapsulation of pancreatic islets has been in-
vestigated for over three decades, aiming to improve islet transplantation
outcomes in diabetic patients. Nevertheless, major hurdles impede this
approach from reaching the clinic, mainly the limited longevity of the
isolated pancreatic islets. Growing understanding of the interactions be-
tween cells and their surrounding tissue has led, in the recent years, to
componential and structural mimicking of the islets’ natural microenvi-
ronment, their extracellular matrix (ECM). We previously demonstrated
ECM-based encapsulation of human mesenchymal stem cells and liver
cells, which were induced to transdifferentiate into insulin producing
cells. While this platform resulted in significant amelioration in hypergly-
cemia and provided a proof of concept for ECM-microencapsulation, we
believe the full potential of our platform can be revealed upon addressing
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the ECM-microencapsulation of pancreatic islets, naturally secreting sub-
stantial doses of insulin in a glucose regulated manner. The overall aim of
our study was, therefore, to develop an ECM-based microencapsulation
platform for the entrapment of pancreatic islets, to maximize their long
term survival and function, while isolating and protecting them from the
host immune system.
Materials and methods: We used porcine pancreatic ECM which was
decellularized using unique physical, enzymatic and chemical process,
and enzymatically solubilized. This solubilized ECM was reassembled
into microcapsules of ECM hydrogel, entrapping freshly isolated murine
islets.
Results: The unique ECM-microencapsulation platform was optimized
to support the long-term viability and function of islets (Fig. 1).
Microcapsule size, ECM concentration and islets density were addressed.
Hence, upon ECM-microencapsulation the islets remained viable and
secreted insulin in a glucose-regulated manner for more than four weeks,
indicating at the potential of this platform in overcoming islets' natural
poor survival rates post isolation. Islets cultured on ECM gel, adhered to
its fibers and remodeled it, revealing a crosstalk between the cells and the
ECM, and proving the gel's bioactivity.
Conclusion:Overall, our unique ECM-microencapsulation platform pro-
vides pancreatic islets a microenvironment that is permissive for long
term survival and insulin secretion, and can therefore, be considered as
a prospective platform for beta cell replacement therapy.
Fig. 1. ECM-based microencapsulation.

Supported by: the Israel Innovation Authority
Disclosure: M. Machluf: Grants; Israel Innovation Authority.
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RAGE-binding peptide (RBP) as a novel anti-HMGB1 therapy for
improving islet transplant survival
S.-H. Ihm1, H.-J. Hwang1, M.-G. Choi1, M. Lee2, J. Ihm3;
1InternalMedicine, College ofMedicine, HallymUniversity, Chuncheon,
2Bioengineering, College of Engineering, Hanyang University, Seoul,
3Chemistry, College of Natural Sciences, Kyonggi University, Suwon,
Republic of Korea.

Background and aims: The receptor for advanced glycation end prod-
ucts (RAGE) is a multi‑ligand cell surface receptor and is involved in a

wide range of inflammatory and degenerative disorders by engaging di-
verse ligands, including high‑mobility group protein B1 (HMGB1).
HMGB1 protein released from transplanted islets can trigger innate im-
mune rejection and accelerate the injury to transplanted islets. Therefore,
anti-HMGB1 therapy might be a candidate for further improving the
outcomes of islet transplantation. In this study, we evaluated whether
the blocking of HMGB1/RAGE signaling pathways with novel RAGE-
binding peptide (RBP), which is derived from RAGE binding domain
(amino-acids 150-183 segment) of HMGB1, can protect islet cells from
HMGB1-induced damage in vitro and enhance survival of mouse islet
grafts in vivo.
Materials andmethods:RBPwas overexpressed in bacteria and purified
by consecutive chromatographies. INS-1 cells or isolated mouse islets
were treated with RBP (5 μg/mL) added in culture media and then treated
with HMGB1 (2.5 μg/mL). Intracellular ROS generation in INS-1 cells
was measured with H2DCFDA staining. To assess RAGE expression,
INS-1 cells were incubated with rabbit anti-RAGE antibody and FITC-
conjugated secondary antibody. Expression of inflammatory cytokine
genes was assessed by RT-PCR. Apoptosis was measured in INS-1 and
islet cells using Cell-APOPercentageTM Apoptosis Assay. A suboptimal
mass of control or RBP-treated syngeneic islets were transplanted
intraportally into the liver of streptozotocin-induced diabetic mice. After
transplantation, non-fasting blood glucose levels were measured 3 days
per week for 30 days.
Results: In INS-1 cells, RBP treatment significantly reduced HMGB1-
induced intracellular ROS production, RAGE expression, and apoptotic
cell death. In mouse islets, IL-1β and IFN-γ gene expression was highly
upregulated after exposure to HMGB1 and RBP-pretreatment reduced
IL-1β and IFN-γ gene expression. Islet cells were also protected from
HMGB1-induced apoptosis with RBP treatment. Diabetic mice
transplanted with a suboptimal mass of RBP-treated islets into the liver
became normoglycemic in 50% of the recipients at 30 days post-trans-
plant, whereas none of the mice transplanted with control islets was
normoglycemic (P < 0.05).
Conclusion: This study shows that RBP suppresses HMGB1/RAGE
pathway-dependent proinflammatory and proapototic activation of islets
and enhances islet cell survival during the early post-transplant period,
and preserved islet mass and functions over time in the transplants. In
conclusion, RBP treatment might be a novel anti-HMGB1 therapy to
improve the outcome of clinical islet transplantation.
Supported by: IRICT, Republic of Korea (A062260)
Disclosure: S. Ihm: None.
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Dynamic molecular changes of porcine neonatal pancreatic cell
clusters in culture and after transplantation
W.-C. Li1,2, C.-Y. Chen3, P.-C. Huang1, T.-Y. Kuo1, Y.-T. Hsieh1, H.-Y.
Chia2, C.-W. Kao3, J.-H. Juang3;
1Institute of Oral Biology, School of Dentistry, National Yang-Ming
University, 2Department of Dentistry, School of Dentistry, National
Yang-Ming University, Taipei, 3Division of Endocrinology and
Metabolism, Chang Gung University and Memorial Hospital, Taoyuan,
Taiwan.

Background and aims: It takes more than 8 weeks to achieve
normoglycemia in diabetic nude mice after transplantation (Tx) of isolat-
ed porcine neonatal pancreatic cell clusters (NPCCs). The ductal epithe-
lium is primarily detected in NPCC grafts suggesting that initial grafts
exhibit progenitor-like phenotype. To further clarify the cell identity of
NPCCs grafts, we examined the molecular profile of NPCCs from 1-day
neonatal pigs before and after Tx.
Materials and methods: Pancreases obtained from 1-day-old neonatal
pigs were cut into fragments, digested by collagenase and maintained in
culture. Six and twelve hundred NPCCs were transplanted under the
kidney capsule of nondiabetic and diabetic nude mice, respectively. The
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mRNA expression of insulin, glucagon and carboxypeptidase B (CPB) in
isolated NPCCs were detected by semi-quantitative RT-PCR. NPCC cul-
tures and grafts were fixed, sectioned and quantitatively stained for insu-
lin, glucagon, somatostatin, pancreatic polypeptide, PDX-1, SOX-9 and
Ki67.
Results: During 4-day NPCC culture, endocrine insulin and glucagon
mRNAs increased while mRNA expression of exocrine amylase and
CPB decreased gradually. Soon after NPCC isolation, Pdx1+/Insulin-

(78.7±1.7% after isolation vs. 51.9±3.1% in 1-day-old pig pancreas)
and Sox9+ (67.1±3.5% after isolation vs. 6.8±0.7% in 1-day-old pig pan-
creas) pancreatic progenitors dramatically increased. Moreover, dual-
hormonal progenitor-like cells including insulin+/glucagon+, insulin+/so-
matostatin+ and insulin+/pancreatic polypeptide+ were observed. After
Tx, insulin+ cells increased whereas Pdx1+ and Sox9+ progenitors were
downregulated in both non-diabetic and streptozotocin-induced diabetic
recipient mice over 2 months. Strikingly, it was found that significant
higher percentage of insulin+ cells were only detected in 9-day (5.24
±0.42% in diabetic grafts vs. 3.48±0.39% in nondiabetic grafts) and 16-
day grafts (5.84±0.68% in diabetic grafts vs. 4.48±0.57% in nondiabetic
grafts), but not in 23-day, 30-day and 60-day grafts, indicating that hy-
perglycemia could facilitated NPCC-derived β cells early post-Tx.
Further mechanistic analysis showed that increased diabetes mediated
NPCC derived β cells post-Tx is not through an enhanced replication
of β cells but via upregulated neogeneic differentiation based on the
detection of insulin+ cells budding out from Pdx1+/Sox9+ progenitors in
NPCCs grafts. Interestingly, significant decrease of Sox9+ progenitors
was detected 16 days post-Tx in diabetic grafts (14.14±2.27% in diabetic
grafts vs. 49.67±2.63% in non-diabetic grafts); unlike Sox9+ cells, Pdx1+

precursors between diabetic and nondiabetic grafts do not show signifi-
cant difference until 60 days post-Tx (33.72±4.52% in diabetic grafts vs.
54.59±6.21% in nondiabetic grafts) implying that distinct NPCC-derived
progenitor populations differentially fuel new β cells post-Tx.
Conclusion: In conclusion, our results demonstrated that islet precursors
could be activated during NPCC isolation while NPCC progenitors main-
tained their pluripotency in culture and in early stage post-Tx while
neogenesis underlies hyperglycemia mediated graft β cell maturation.
Supported by: NSC-102-2314-B-182A-012-MY3& MOST-105-2314-B-
182A-083-
Disclosure: W. Li: None.

462
Impact of diabetes on human pancreatic and bone marrow vascular
network
G. Graiani1,2, C.A.M. Lagrasta1, A. Zecca1,2, B. Lorusso1, D.
Madeddu1, P. Crafa1, R. Vilella1, C. Mangiaracina1, A. Falco1, C.
Frati1, R. Fioretzaki1, F. Quaini1,2;
1University of Parma, 2Azienda Ospedaliero-Universitaria di Parma,
Parma, Italy.

Background and aims: The variability in tissue response to chronic
hyperglycaemia makes it difficult to sustain a unified hypothesis on dia-
betes associated multiorgan failure. A significant literature exists on the
functional impairment of circulating and bone marrow endothelial pro-
genitor cells as a feature of diabetes. However, whether this phenomenon
results in an unbalance between injury and repair s is poorly described.
Thus, a morphometric analysis of the vascular network on pancreatic and
bone marrow tissues in response to diabetes was carried out.
Materials and methods: The effects of type 2 diabetes on different
vascular compartments was investigated in 20 patients and compared to
20 normoglycemic subjects. The number and distribution of capillaries,
venules, arterioles and lymphatics were determined by immunohisto-
chemistry in pancreatic and bone marrow tissues obtained by the same
patients.
Results: Capillary and venules density were significantly reduced in pan-
creatic insulae, whereas no changes were observed in exocrine

parenchyma. However, the reduction in functional parenchyma as a result
of diabetes tended to decrease vessels/cells ratio compared to control
parenchyma. Similarly, capillary and sinusoids density was significantly
reduced in diabetic bone marrow parenchymal and paratrabecular areas
when compared to non diabetic cases (p<0.05). Compared to controls,
lymphatic vessels were also significantly reduced in diabetic pancreas
(p<0.05) while arteriolar density was unaffected. Interestingly, CD34pos

progenitor cells were significantly reduced (p<0.01) in both bone marrow
and pancreas of diabetic patients compared to controls.
Conclusion: Rearrangement of the blood and lymphatic network and
reduction in CD34pos progenitors concur inmultiple tissues with diabetes.
Although we did not established whether this was a consequence or a
cause of diabetes associated multiorgan damage, our approach may offer
new insights on the understanding of the diabetic paradox of a tissue
specific angiopathy.
Supported by: GR-2011-02347600
Disclosure: G. Graiani: Grants; Italian Ministry of Health Ricerca
finalizzata GR2011-02347600.
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Dietary influence onGLP-1 dependent effects in the liver and adipose
tissue
S. Folie, K. Salzmann, S. Kaser;
Internal Medicine 1 Innsbruck, Innsbruck, Austria.

Background and aims: Besides its well-known systemic effects on glu-
cose homeostasis by modulating insulin and glucagon secretion glucagon-
like-peptide 1 (GLP-1) also affects energy metabolism in various tissues
such as the myocardium, liver or adipose tissue. In the pancreatic β-cells
GLP-1 exerts its metabolic effects by activating GLP-1 receptor (GLP1R).
In other tissues mode of action is less clear: both, GLP1R dependent and
GLP1R independent mechanisms have been proposed. In previous studies,
incretin mimetic exendin-4 was found to increase sirtuin 1 (Sirt1) expres-
sion via nicotinamide phosphoribosyltransferase (Nampt) in hepatocytes
thereby improving fatty liver disease in high fat diet fed mice. Aim of this
study was to investigate whether GLP-1 dependent effects in the liver and
the adipose tissue are influenced by dietary intake.
Materials and methods: Six weeks old male C57BL/6J mice were fed
either a fructose-rich (HFru), high fat diet (HFD), mixed high sucrose and
high fat diet (HSHFD) or standard diet (SD) for 10 weeks. Glucose
tolerance and insulin sensitivity was estimated by oral glucose tolerance
test and intraperitoneal insulin sensitivity test. NAMPT and SIRT1
mRNA expressions were determined in livers and visceral adipose tissue
samples by fluorescence based real time PCR.
Results: After 10 weeks of feeding HFD (45.12g) and HSHFD (40.13g)
but nor HFru (28.76g) fedmice gained significantly more weight than SD
(29.54g) mice. The Glucose tolerance as well as insulin sensitivity was
significantly impaired in HFD and HSHFD and worsened in HFru mice
compared with SD mice. In the liver NAMPT expression was highly
upregulated in mice fed a HFD and downregulated in mice fed with
HFruD or HSHFD when compared to SD. Hepatic SIRT1 expression
tended to be lower in mice fed any carbohydrate-rich diet and was
tendentially higher in HFD fed mice. Conversely, NAMPT expression
was not relevantly influenced by dietary intake in the visceral adipose
tissue, while SIRT1 expression was significantly reduced in HFD and
HSHFD fed mice.
Conclusion: In summary we found that dietary intake influences GLP-1
effector proteins and enzymes in a tissue-specific manner. From our data
we hypothesize that GLP-1 receptor agonist therapy might be especially
beneficial in patients with high dietary carbohydrate intake due to marked
downregulation of hepatic NAMPT expression in this setting.
Disclosure: S. Folie: None.

464
The anti-diabetic role of heat shock protein 72 inmousemodel of type
2 diabetes
T. Kondo1, S. Kitano1, R. Goto1, K. Ono1, M. Igata1, J. Kawashima1, H.
Motoshima1, T. Matsumura1, H. Kai2, E. Araki1;
1Metabolic Medicine, Kumamoto University, 2Molecular Medicine,
Kumamoto University, Kumamoto, Japan.

Background and aims: Cell stresses, such as endoplasmic reticulum
stress or oxidative stress is one of the key mediators in pathophysiology
of type 2 diabetes. Molecular chaperone, which modulate protein folding
and/or assembly and protect cells from those stresses, may be a favorable
target for diabetic treatment. Heat shock protein (HSP) 72 is a major
inducible heat shock protein against heat, ultraviolet, heavy metals or
infection, and serves to protect cells from those cellular stress signals.
Induction of HSP72 by pharmacologic agent or mild electrical stimula-
tionwith heat shock improves glucose intolerance in diabetic modelmice.
In this study, we investigated glucose metabolism in whole body HSP72
deficient (KO) mice to explore the roles of HSP72 in diabetes.

Materials and methods: Male HSP72 KO mice or control mice were
subjected to a high-fat diet (HFD) regimen for 16 weeks. Metabolic
parameter and pathophysiological examination were performed. HSP72
was overexpressed in HSP72 whole body knockout by lenti-virus system
to investigate the role of HSP72 in liver.
Results: KO mice showed significantly higher body weight after 10
weeks of HFD (KO: 36.9 g v.s. control: 33.4 g). Fasting blood glucose
was significantly elevated after 11 weeks of HFD (KO: 143.3 mg/dL v.s.
control: 115.5 mg/dL). Random fed blood glucose and food intake were
comparable. Upon glucose challenge test, blood glucose levels at any
time points measured were higher in KO mice. On insulin tolerance test,
KO mice exhibited insulin resistant phenotype. Visceral fat mass was
increased and hepatic steatosis was obvious in KO mice. Upon insulin
stimulation, phosphorylation of Akt was decreased by approximately
50% in KO liver, with increased activation of c-jun N-terminal kinase.
Hepatic gluconeogenesis was not suppressed in KO mice. When adding
back to HSP72 expression in liver by lenti-viral system on HFD fed KO
mice, fasting blood glucose was reversed compared to control mice on
HFD.
Conclusion: Deficiency of HSP72 leads to increased visceral adiposity,
hepatic insulin resistance, glucose intolerance and fatty liver. As induction
of HSP72 in liver is beneficial to treat diabetes, our observations strongly
indicate the abundance of HSP72 in liver is critical in diabetic
pathophysiology.
Supported by: MEXT KAKENHI 15K09394
Disclosure: T. Kondo: None.

465
From mouse and man: the insulin-degrading enzyme gene governs
insulin clearance and drives glucose intolerance and NAFLD
development
D.O. Borges1, R.S. Patarrão1, J.F. Raposo1,2, F.O. Martins1,3, M.
Martins1, R.T. Ribeiro2, L. Gardete-Correia2, R. Duarte2,4, J.M.
Boavida2, I. Correia2,4, R. Andrade2, J.L. Medina4, J. Costa5, C.P.
Gonçalves5, M.P. Macedo1,3;
1NOVAMedical School, CEDOC, 2APDP-ERC, Lisbon, 3Department of
Medical Sciences, University of Aveiro, Aveiro, 4Sociedade Portuguesa
de Diabetologia, Lisbon, 5Instituto Gulbenkian de Ciência, Oeiras,
Portugal.

Background and aims: The liver removes 60 to 40% of the circulating
insulin that is secreted by the pancreas and reaches the portal vein, a
process called Insulin Clearance (IC). IC is a key regulator of peripheral
levels of insulin, insulin sensitivity and is associated to metabolic condi-
tions such as Type 2 Diabetes (T2D) and non-alcoholic fatty liver disease
(NAFLD). We have previously found that IC impairments in prediabetic
individuals were related to a dysmetabolic condition that suggests an
inhibition of Insulin Degrading Enzyme (IDE) by increased levels of
nitric oxide produced at the post prandial state. Using a human cohort
and IDE knockout (IDE-KO) mice we aimed to ascertain if IC is depen-
dent on the IDE gene and test if genetically determined IC impairments
contribute to metabolic impairments such as NAFLD and glucose intol-
erance induced by hypercaloric diets.
Materials and methods: IDE-KO mice with six weeks of age were
exposed to a hypercaloric regimen or to standard chow diet and compared
to age and sex matched wild type controls. The mice were monitored
during 12 weeks of diet exposure by an Oral Glucose Tolerance Tests
(OGTT) performed at 4, 8 and 12weeks. Glucose levels were measured at
fasting and at 15, 30, 60 and 120minutes after a glucose challenge. Serum
was obtained at the same time points for IC estimation (Area under the
curve (AUC) c-peptide/AUC insulin). In parallel, we evaluated glucose
tolerance and IC in the PREVDIAB2 cohort, a collection of 1,088 indi-
viduals from the Portuguese population that underwent OGTT analyzed
at 0, 30 and 120 min after the glucose challenge. Fatty liver index (FLI)
was estimated using validated methodology. Studies of genetic
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association in IDE-KIF11-HHEX genomic region were performed using
quantitative trait locus (QTL) analysis.
Results: We found that IDE-KO mice show an IC reduction, supporting
the notion that the IDE gene is a key regulator of IC. At all time points
analyzed and regardless of sex and diet regimen being aggravated with
the diet, the IDE-KO mice presented higher levels of glucose intolerance
when compared with wild type controls as measured by increased area
under the curve of the glucose excursions during OGTT. Genetic associ-
ation analysis in the PREVADIAB2 cohort identified that 3 SNP variants
in the IDE-KIFF11 intergenic region and a SNP located in the upstream
region of the IDE gene that are associated with reduced IC and increased
liver fibrosis index (NAFLD Fibrosis Score) (0.008<P-value<0.030).
Interestingly, subjects with high FLI (FLI>60) showed reduced IC during
the OGTT.
Conclusion: Together these results revealed that the IDE gene is critical
for the IC mechanism and support the notion that IC impairments
governed by the IDE gene are associated with glucose intolerance and
NAFLD development. Furthermore, the finding that the 3 SNP variants in
the IDE-KIFF11 intergenic region and a SNP located in the upstream
region of the IDE gene controls IC provide an explanation for the involve-
ment of this genomic region in Prediabetes/T2D genetic susceptibility.
Supported by: FCT: PTDCBIM-MET/0486/2012, PTDCDTP-EPI/0207/
2012 and PTDCBIM/MET/2115/2014.
Disclosure: D.O. Borges: None.

466
Alterations in adenosine metabolism and adenosine receptor
expression are associated with insulin resistance
I.B. Martins1, M.J. Ribeiro1, B.F. Melo1, T. Rodrigues2, J.F.
Sacramento1, R. Seiça2, P. Matafome2, S.V. Conde1;
1CEDOC, NOVA Medical School, Lisbon, 2Laboratorio de Fisiologia,
IBILI, Faculdade de Medicina, Universidade de Coimbra, Coimbra,
Portugal.

Background and aims: Type 2 diabetes mellitus (T2D) is a metabolic
chronic disease that is characterized by hyperglycemia concomitantly
with insulin resistance and abnormal insulin secretion. Adenosine is a
key extracellular signaling molecule that regulates tissue homeostasis
through its action in A1, A2A, A2B and A3 receptors. It is consensual that
in the liver, skeletal muscle and adipose tissue the adenosinergic system is
crucial in the regulation of glucose homeostasis/insulin action and in the
pathophysiology of T2D. However, remains to clarify which modifica-
tions in the adenosinergic system are associated with insulin resistance
and with glucose intolerance. Herein we have investigated if alterations in
adenosine metabolism and in the expression of adenosine receptors in
insulin sensitive tissues, namely liver, adipose tissue and skeletal muscle,
are associated with insulin resistance.
Materials and methods: The experiments were performed in 9 - 20
weeks male Wistar rats (200-450g). Two groups of rats were used: a
control group and the high sucrose (HSu) group. The Hsu group was
obtained by submitting the animals to 35% sucrose in drinking water
for 4 weeks. Animals were anesthetized and the insulin sensitive-tissues,
liver, visceral adipose tissue and soleus muscle were collected. For aden-
osine release and production, the tissues were incubated during 10, 30 and
60minutes, in the presence of EHNA (adenosine desaminase inhibitor, 25
μM) and NBTI (equilibrative nucleoside transport inhibitor, 5 μM). The
adenosine present in the tissues and in the incubation medium was mea-
sured by HPLC. Also, the expression of A1, A2A and A2B adenosine
receptors expression in these tissues was investigated by Western-blot.
Results: In Soleus muscle HSu diet significantly increased adenosine
production by 102, 141 and 56% and adenosine release by 40, 53 and
80% (for 10, 30 and 60 min of incubation, respectively). In the adipose
tissue Hsu diet increased significantly adenosine release by 281.33%,
163.64% and 220.22% after 10, 30 and 60 minutes of incubation, without
changing significantly adenosine production. In the liver, Hsu diet did not

modify nor the release or the production of adenosine in any of the times
of incubation tested. In Soleus muscle, HSu diet increased by 40%, 48%
and 20%, respectively, the expression of A1, A2A and A2B receptors. On
the other hand, Hsu diet in the adipose tissue, A1 receptors decreased by
28%, although without statistical significance and A2A receptors de-
creased by 45%, without altering the expression of A2B receptors. In
the liver, Hsu diet decreased by 29.29% A2A receptor expression and
increased by 73% A2B expression, without affecting the expression of
A1 receptors.
Conclusion:We can conclude that alterations in the metabolism of aden-
osine and in the expression of adenosine receptors mainly in the skeletal
muscle and the adipose tissue are associated with insulin resistance.
Disclosure: I.B. Martins: None.

467
Obesity induced microRNA-222 impairs insulin signalling through
the repression of IRS-1 expression in hepatocytes
K. Ono, M. Igata, T. Kondo, S. Kitano, Y. Takaki, S. Hanatani, R. Rieko,
T. Senokuchi, J. Kawashima, N. Furukawa, E. Araki;
Department of Metabolic Medicine, Kumamoto University, Kumamoto,
Japan.

Background and aims: MicroRNAs (miRNAs) are short non-coding
RNAs that post-transcriptionally regulate gene expression, and have been
shown to participate in various cellular processes. Several miRNAs have
recently been reported to implicate in glucose metabolism, but roles of
miRNAs in insulin resistant states, such as obesity or type 2 diabetes, are
largely unknown. In this study, we focused on miR-222, whose expres-
sion was increased in the livers of high-fat diet fed mice, and investigated
the effect of miR-222 on gene expression and insulin signaling in liver.
Materials and methods: MiR-222 expression levels were measured in
the livers of HFD-fedmice by real-time quantitative PCR. To examine the
role of miR-222 on insulin signaling, hepatocytes were overexpressed
with miR-222 and stimulated with insulin. Insulin-stimulated Akt phos-
phorylation and expression of gluconeogenuc genes were evaluated. In
silico analysis, miR-222 potentially binds to the 3’ UTR of the IRS-1
gene, a key insulin signaling molecule. To confirm the direct interaction
between miR-222 and 3’UTR of IRS-1 gene, a dual-luciferase assay was
perfomed.
Results:MiR-222 expressions were upregulated in the livers of HFD-fed
mice. Overexpression of miR-222 in primary mouse hepatocytes attenu-
ated protein levels of IRS1 and insulin-induced Akt phosphorylation. In
accordance with reduced Akt phosphorylation, Pck1 mRNA was in-
creased. Direct interaction between miR-222 and 3’UTR of IRS-1 gene
was confirmed by luciferase assay.
Conclusion: This study demonstrates that hepatic miR-222 is upregulat-
ed in an insulin resistant state, which in turn impairs insulin signaling
through the repression of IRS-1 expression. These findings suggests that
miR-222 could be a novel target for the treatment of obesity associated
metabolic disorders.
Supported by: JSPS, JFAE
Disclosure: K. Ono: None.

468
Metabolic effects of a mixture of low-dose pollutants in a mouse
model of estrogen deficiency
B. Julien, C. Pinteur, N. Vega, E. Labaronne, H. Vidal, D. Naville, B. Le
Magueresse-Battistoni;
CarMeN Laboratory, Inserm U1060, INRA U1397, Université Claude
Bernard Lyon 1, Charles Mérieux Medical School, Oullins, France.

Background and aims: Solid evidences have demonstrated that environ-
mental pollutants contribute to the etiology of obesity and related meta-
bolic disorders. Using a model of lifelong exposure to a mixture of low-
dose pollutants, we recently observed aggravation of glucose intolerance
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and hepatic insulin resistance of adult females but not of males fed a high-
fat high-sucrose diet (HFSD). Conversely, lifelong exposure to the pol-
lutant mixture induced alleviation of glucose intolerance and enhanced
insulin sensitivity of immature female mice also HFSD-fed (all occurring
in the absence of body weight changes). Thus, we hypothesized that the
mixture of pollutants may induce estrogeno-mimetic activities. Indeed, it
is well established that estrogens protect females against metabolic disor-
ders at physiological levels but that insulin resistance develops following
overstimulation of estrogen receptors or in conditions of estrogen defi-
ciency. To further validate our hypothesis, we evaluated if the mixture of
pollutants could reduce the deleterious metabolic effects induced by
ovariectomy.
Materials and methods: This study has been carried out along the
"Principles of laboratory animal care" (NIH Publication no. 85-23, re-
vised 1985). C57BL/6J female mice were exposed from preconception
until adulthood to a HFSD containing (HFp) or not (HF0) a mixture of
persistent organic (TCDD, PCB 153) and short-lived (BPA, DEHP) pol-
lutants, each used in the range of its tolerable daily intake reference dose.
At 5 weeks of age, mice underwent ovariectomy (OVX) or were sham-
operated, generating a total of 4 groups (HF0-sham/HF0-OVX/HFp-
sham/HFp-OVX). Weight and food intake were weekly recorded.
Several blood parameters, glucose tolerance, plasma lipids and hepatic
expression of estrogen receptor α (Esr1) were measured.
Results:OVX resulted in body weight increase with no modification of
food intake. Mice fed HFSD showed glucose intolerance and high
plasma insulin levels which worsened in OVX mice. Pollutant exposure
did not impact body weight, food intake or plasma insulin levels.
However, it resulted in a decrease in plasma triglyceride level (0.71
±0.019 mM vs 0.83±0.033 mM; p=0.008) and improvement of glucose
tolerance in OVX females. In addition, fasting plasma insulin levels
measured at the peak of response after the injection of glucose during
the GTT (i.e. 15 minutes) were 1.6-fold higher in HFp-OVX mice than
in HF0-OVX mice. This effect was not observed with sham mice.
Thus, and although the pvalue=0.06, it may explain alleviation of glu-
cose tolerance by pollutants in OVX conditions. Furthermore, in HFp-
OVX mice, the mixture of pollutants led to a 1.4-fold increase in the
expression of Esr1 gene (p=0.038) as compared to non-exposed mice
that underwent OVX.
Conclusion: Collectively, these results illustrate the cocktail effect
resulting from exposure to a mixture of environmental pollutants, each
used at a dose supposedly without effect. Consistently with our working
hypothesis on the estrogeno-mimetic activity of the mixture of pollutants,
we observed beneficial metabolic effects of the pollutant mixture in con-
ditions of estrogen deficiency. Because of the very low doses of pollutants
used in mixture, these findings may have strong implications in terms of
understanding the potential role of environmental contaminants in the
development of metabolic diseases.
Supported by: PhD scholarship
Disclosure: B. Julien: None.

469
Estradiol enhances insulin sensitivity in malnourished mice through
estrogen receptor alpha
M. García-Arévalo, E. Lorza-Gil, N.C. Leite, J.F. Vettorazzi, A.C.
Boschero, E.M. Carneiro;
Instituto de Biologia and OCRC- UNICAMP, Campinas, Brazil.

Background and aims: Malnourished mice develop increased insulin
sensitivity in peripheral tissues and a low insulin secretion by beta cells.
Estradiol is a steroid hormone involved in the control of energy balance
and glucose homeostasis. The aim of this study was to assess the role of
estradiol on glucose homeostasis of malnourished mice.
Materials and methods: To develop the malnutrition model, post-
weaned Swiss male mice were fed with low protein diet (6%) during 8
weeks. The insulin hypersensitivity is a characteristic of protein

malnutrition. We characterized the malnourishment phenotype through
analyses of the body weight, insulin, protein and albumin plasma levels.
We analyzed the insulin sensitivity and the effect of 10μg/Kg E2 on it by
hyperinsulinemic-euglycemic clamp assay. Western blot was performed
to study the insulin pathway in the liver, adipose tissue and, skeletal
muscle. Data are expressed as mean ± SEM and statistical significance
was determined using two-tailed T-test.
Results: Malnourishment phenotype was confirmed by a lower body
weight (control: 41.23±30.64g; LP: 36.30.83±0.38g; p-value: 0.0001),
lower plasma levels of insulin (control: 2.94±0.51ng/mL; LP:1.20
±0.18ng/mL; p-value: 0.002), albumin (control: 2.16±0.07g/dL; LP:
1.92±0.07g/dL; p-value: 0.02) and protein (control: 5.61±0.23g/dL; LP:
4.86±0. 19g/dL; p-value: 0.02). The hypersensitivity to insulin was dem-
onstrated by an increased in glucose infusion in LP group compared with
control (control 0.57±0.08mL/min; LP 0.89±0.1mL/min; p-value: 0.005)
by a hyperinsulinemic-euglycemic clamp. The stimulation with of
10μg/Kg E2, in the clamp, showed a statistically significant increase in
glucose infusion rate in LP group compared with control (control: 0.65
±0.06mL/min; LP: 1.25±0.12mL/min; p-value: 0.005). This date indi-
cates enhanced insulin sensitivity in LP mice. In addition, estradiol in-
creased the glucose uptake on peripheral tissues (control: 16.33±1.6mg/
Kg/min; LP: 36.18±4.2mg/Kg/min; p-value: 0.006). To verify whether
these effects were produced by estrogen receptors (ER), mice were treated
with ICI 182,780 and MPP, estrogen receptor antagonists, during 4 days.
In these mice, the effect of estradiol on glucose infusion and uptake were
absent (glucose infusion rate: LPvehicle:0.78±0.16mL/min; LPestradiol: 0.84
±0.23mgL/min; glucose uptake: LPvehicle: 21.6±4.6mg/Kg/min;
LPestradiol: 23.4±6.4mg/Kg/min). MPP, an ER alpha antagonist, also
prevented the effect of estradiol to enhance insulin sensitivity (glucose
infusion rate: LPvehicle:1.63±0.19mL/min; LPestradiol: 1.05±0.14mgL/min;
glucose uptake: LPvehicle: 37.94±6.62mg/Kg/min; LPestradiol: 26.48
±2.58mg/Kg/min). We observed an increased activity of insulin pathway,
represented by a higher AKT phosphorylation in muscle tissue.
Conclusion:We conclude that the effect of estradiol enhanced the insulin
sensitivity on malnourished mice was produced by estrogen receptor
alpha, through an increased AKT phosphorylation in muscle.
Supported by: FAPESP CEPID-OCRC
Disclosure: M. García-Arévalo: None.
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Beta cell insulin resistance dynamics are different in various animal
models
M. Paschen, I. Valladolid Acebes, T. Moede, B. Leibiger, I.B. Leibiger,
P.-O. Berggren;
Karolinska Institutet, Stockholm, Sweden.

Background and aims: β-cell failure is central to the development of
type 2 diabetes (T2DM). Since the pancreatic β-cell itself is a target for
insulin action, β-cell insulin resistance can contribute to β-cell dysfunc-
tion. So far β-cell insulin resistance has not been studied in vivo in the
context of insulin resistance in other tissues. Here, we used a recently by
us developed method that allows specific monitoring of β-cell insulin
resistance dynamics in vivo in various genetic and dietary animal models
in the context of glucose tolerance, whole body and liver insulin
resistance.
Materials and methods: As genetic models for insulin resistance we
used ob/ob mice and NZO mice. For diet-induced insulin resistance,
C57BL/6J mice were used. Here, mice were treated for 8 weeks with
one of the following diets: High-Sucrose-Diet (HSD), High-Fat-Diet
(HFD), High-Fat-High-Sucrose Diet (HFHSD) or High-Fat-High-
Fructose-Diet (HFHFrD). To monitor β-cell insulin resistance isolated
islets of Langerhans were transduced with the β-cell insulin resistance
biosensor. This biosensor is based on GFP labelled FoxO1 that changes
its position from the cytoplasm to the nucleus in case of insulin resistance.
For each model and imaging time point the biosensor allows us to
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calculate a relative β-cell insulin resistance index (rβIRI). This index
represents the ratio of nuclear to cytoplasmic FoxO1-GFP localization
normalized to the control (ob-control or C57BL/6J fed a control diet).
Transduced islets were transplanted into the anterior chamber of the eye
of mice and imaged by confocal microscopy at distinct time points from 4
weeks after transplantation on. Additionally glucose-, insulin and
pyruvate-tolerance tests were performed.
Results: Ob/ob mice are β-cell-, whole-body- and liver insulin resistant
at young age (3 months of age (moa); ob-control: rβIRI = 1 ± 0.02; obob:
rβIRI = 1.24 ± 0.03; p<0.001). These mice recover from their insulin
resistance at older age (10 moa; ob-control: rβIRI = 1.11 ± 0.02, obob:
rβIRI = 1.12 ± 0.02; n.s.). NZO mice are β-cell and whole-body insulin
resistant from 3 moa (NZO: rβIR = 1.2 ± 0.02; ob-control: rβIRI = 1 ±
0.02; p<0.001) to 6 moa, but did not develop liver insulin resistance.
Differences were also seen in diet-induced animal models. While a
HSD did not change any of the measured parameters, both a HFD and
HFHFrD led to the development of whole-body and liver insulin resis-
tance. Only feeding of a HFHSD resulted in the development of β-cell
insulin resistance (after 8 weeks of treatment: Control: rβIRI = 1.04 ±
0.02; HFHSD: rβIRI = 1.18 ± 0.04 p<0.01). This occurred together with
whole-body insulin resistance, but not liver insulin resistance. All types of
insulin resistances were paralleled by impaired glucose tolerance.
Conclusion: This study shows that different insulin resistance dynamics
exist in different models of insulin resistance. Furthermore, we provide
evidence for diet-depend differences in T2DM development. Thus, the
presented mouse models can be used to study different insulin resistance
and T2DM development patterns and lay the ground for the investigation
of the underlying molecular mechanisms. This will help to develop novel
treatment and prevention strategies to counteract diabetes.
Supported by: ERC;KI;VR;Novo Nordisk Foundation;Family Erling-
Persson Foundation
Disclosure: M. Paschen: None.

471
Activation of pregnane X receptor modulates glucose homeostasis in
healthy and obese mice
M. Karpale1, O. Kummu1, F. Hassani1, J. Rysä2, H. Jukka1;
1Research Unit of Biomedicine, University of Oulu, Oulu, 2Faculty of
Health Sciences, University of Eastern Finland, Kuopio, Finland.

Background and aims: The pregnane X receptor (PXR; gene name
NR1I2) is a ligand-activated nuclear receptor expressed mainly in the
liver and intestine. Its activation leads to induction of drug-metabolism
related genes as it acts as a regulator of xenobiotic metabolism. Multiple
prescription drugs, environmental pollutants and pesticides are PXR li-
gands. Recent studies have revealed an additional role of PXR as a reg-
ulator of glucose metabolism. In clinical studies, PXR agonists have been
shown to impair postprandial glucose tolerance. Also, statins with PXR-
activating properties are known to induce hyperglycemia and they have
been linked to the prevalence of type 2 diabetes (T2D). The link between
exposure to environmental pollutants and T2D is also well established. In
mouse experiments, PXR knock-out has been shown to protect from high
fat diet-induced impairment of glucose metabolism but PXR activation
has also been reported to have a protective effect against high fat diet. To
further evaluate and characterize the effect of PXR activation, we admin-
istered a selective PXR agonist to both healthy and obese wildtype mice
and also to PXR knockout (PXR-KO) mice, and evaluated glucose and
insulin tolerance.
Materials andmethods:C57BL/6mice and PXR-KOmice were admin-
istered selective murine PXR agonist, pregnenolone-16α-carbonitrile
(PCN), 50 mg/kg or vehicle control once a day i.p. for 4 days. Then,
the mice were fasted for 12 hours for OGTT or 6 hours for insulin toler-
ance test (ITT). For OGTT mice were given orally 2 g/kg D-glucose. For
ITT, mice were administered 1 U/kg human insulin i.p. The mice were

anesthetized with fentanyl-fluanisone and midazolam and blood glucose
was monitored for 2 hours. For high fat diet (HFD) experiment, mice
were fed high fat diet (Envigo td.06414, 60% of calories from fat) for
15 weeks and weight gain was followed weekly. On week 15, the mice
were treated with PCN (n=8/group) or vehicle control and OGTT was
conducted. Student’s T test was used for statistical analysis for glucose
AUC values.
Results: PXR activation by 4-day administration of PCN impaired post-
prandial glucose tolerance in wildtype mice (P=0.015; n=6) compared to
vehicle group (n=6) but not in PXR-KO mice (n=10/group), clearly indi-
cating that the effect of PCN on glucose tolerance is mediated by PXR.
However, ITT performed with wildtype mice did not show impairment in
insulin sensitivity after PXR-activation, suggesting that detrimental effect
of PXR activation arise from diminished insulin secretion. After blood
glucose started to rise after insulin administration, from 30 to 120 mi-
nutes, PCN treated mice had significantly lower blood glucose level com-
pared to vehicle controls (P=0.001) suggesting inhibition of gluconeo-
genesis, which has been reported earlier. Interestingly, in obese wildtype
mice fed with high-fat diet, the acute PXR-activation improved oral glu-
cose tolerance (P=0.026) showing that PXR-activation possess multifac-
eted functions on glucose metabolism.
Conclusion: Our results demonstrate that PXR activation impaired post-
prandial glucose tolerance in healthy mice but improved glucose toler-
ance after high fat diet, and insulin sensitivity was not affected in healthy
mice. PXR activation exhibit clear but complex roles in glucose metabo-
lism possibly providing mechanical link between prevalence of T2D,
drugs and environmental chemicals.
Supported by: Academy of Finland, Novo Nordisk Foundation
Disclosure: M. Karpale: None.

472
Method considerations when estimating insulin sensitivity in
streptozotocin-induced diabetic and normal Göttingen minipigs
T.P. Ludvigsen1, B.Ø. Christoffersen1, J. Bæklund2,3, K. Kristensen3, J.J.
Fels4, V. Manfé4, J. Kildegaard1;
1Metabolic Disease Research, NovoNordisk A/S,Måløv, 2Department of
Drug Design and Pharmacology, University of Copenhagen,
Copenhagen, 3Non-Clinical Development, Novo Nordisk A/S, Måløv,
4Discovery Technology, Novo Nordisk A/S, Måløv, Denmark.

Background and aims: The gold standard for assessing insulin sensitivity
in both pre-clinical and clinical studies is the euglycemic hyperinsulinemic
clamp. Indices of insulin resistance can also be obtained from glucose
tolerance tests, such as the frequently sampled intravenous glucose toler-
ance test (FSIVGTT). Comparing normal and insulin-depleted individuals
is not trivial and the aim of the present study was to evaluate methods for
estimating insulin sensitivity in normal and insulin-dependent STZ-in-
duced diabetic minipigs, using different in vivo methods.
Materials and methods: Female Göttingen minipigs with (DIA, n=6) or
without (NORM, n=6) STZ-induced insulin-dependent diabetes, were
clamped at euglycemia, using a constant i.v. infusion rate of insulin aspart
at 0.5, 2, 8 or 16 pmol/kg/min, with or without i.v. insulin bolus or an
insulin pre-infusion. Animals were clamped up to 300 min with glucose
infusion rates (GIR) adjusted every 15 min from plasma glucose (PG)
measurements. In addition, a 2 hour FSIVGTT was performed in both
groups dosing a porcine insulin bolus in DIA (0.4 nmol/kg) at t=20 min.
PG, insulin exposure, C-peptide, glucagon and endogenous insulin were
assessed regularly during both tests. For the clamp, steady state (SS) GIR,
insulin infusion rates and plasma insulin exposure across groups were
used to fit sigmoidal dose response curves with maximum GIR fixed at
30 mg/kg/min. From the FSIVGTT, insulin sensitivity was estimated by
minimal modelling (SI).
Results: DIA had lower bodyweight (25.2 kg±0.4 (mean±SD) vs. 27.4
±0.4, p<0.05) and higher fasting PG (16.4 mmol/L±1.4 vs. 3.2±0.4,
p<0.05) compared to NORM. In the clamp, a pre-infusion of 180 min
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(8 pmol/kg/min) and a dose level of 16 pmol/kg/min were necessary to
ensure PG target at SS. An i.v. insulin bolus and i.v. infusion rates of 8
pmol/kg/min or less, was not consistently sufficient for all animals to
reach SS and target PG. At comparable insulin infusion rates (8
pmol/kg/min), GIR in DIAwas significantly different (p<0.05) compared
to NORM (1.9 mg/kg/min±0.4 vs 11.9±1.8). In a fitted dose-response
curve of GIR to infusion rate, the ED50 in DIA was 29 pmol/kg/min
compared to NORM ED50 of 9.8 pmol/kg/min. SI was 1.50*10

-04 mL/
(min*μU)±1.02*10-04 in DIA and 4.75*10-04±2.22*10-04 in NORM.
Conclusion: In this study, optimization of the euglycemic
hyperinsulinemic clamp protocol in STZ-induced insulin-dependent dia-
betic minipigs compared to normal animals was explored. An insulin pre-
infusion rate for 180 min (at 8 pmol/kg/min) and an infusion rate of 16
pmol/kg/min were necessary to ensure PG target at SS. Also, data from
both tests indicated that DIA had a different response to insulin compared
to NORM. However, the pre-hepatic contributions in NORM and the dif-
ference in FSIVGTT insulin-profiles exemplifies the challenges in compar-
ing NORMandDIA and this should be taken into account when evaluating
insulin sensitivity across the groups. Overall, characterizing the insulin
sensitivity and potentially understanding the mechanisms behind the dif-
ference of DIA and NORM is an important step towards a better study
design and use of the models in the pre-clinical part of drug development.
Disclosure: T.P. Ludvigsen: Employment/Consultancy; Full time em-
ployee by Novo Nordisk A/S.
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Absence of Cannabinoid 1 receptor (CB1) in skeletal muscle in mice
causes increased lean muscle mass and enhanced insulin action
I. González-Mariscal, R.A. Montoro, J.M. Egan;
National Institute of Health, Baltimore, USA.

Background and aims: Type 2 diabetes mellitus is characterized by
deficient insulin secretion and reduced insulin action. We previously re-
ported that inhibiting the cannabinoid 1 receptor (CB1) improves both
insulin secretion and insulin action in pancreatic beta cells. Skeletal mus-
cle plays an important role in metabolism because it is responsible for the
majority of glucose uptake in the fed state, especially in humans.
Therefore, we developed a specific skeletal muscle CB1 knockout
(Skm-CB1-/-) mouse to determine what role, if any, CB1 plays in skeletal
muscle.
Materials and methods:We infused 8-week old Skm-CB1-/- and control
Skm-CB1+/+ littermates with S961 (insulin receptor blocker) for 6 days to
induce acute insulin resistance during which we monitored blood glucose
and plasma insulin. We also fed 6-to-8-week old Skm-CB1-/- and Skm-
CB1+/+ male mice either a standard diet (SD), or a high fat/high sugar diet
(HFHS) for 15 weeks to induce chronic insulin resistance. We measured
body weight and blood glucose levels throughout the study, and per-
formed an intraperitoneal insulin tolerance tests (ITT) prior to sacrifice.
We measured metabolic parameters utilizing CLAMS system, and body
composition by nuclear magnetic resonance (NMR) at the end of the
study. We evaluated physical performance by placing the mice on a
rotarod and a treadmill, and by grip strength test prior to sacrifice. At
the end of the study, we cryopreserved muscles for protein extraction
and for histological analysis.
Results: S961 induced a 2.8-fold increase in blood glucose (BG) and 30-
fold increase in plasma insulin (PI) in Skm-CB1+/+ mice, but 1.7-fold and
15-fold respectively in Skm-CB1-/- mice. SD-Skm-CB1-/- had a 1.6-fold
increase in endurance only in the rotarod, compared to SD-Skm-CB1+/+

mice. After 15 weeks on HFHS body weight and BG were similar in both
strains, but circulating PI levels were 25% lower in HFHS-Skm-CB1-/- mice
and they were more insulin sensitive based on ITT than HFHS-Skm-CB1+/+

mice. Additionally, the respiratory exchange ratio of HFHS-Skm-CB1-/- was
significantly lower than in HFHS-Skm-CB1+/+ mice, suggesting that Skm-
CB1-/- mice are more reliant on fatty acid than glucose metabolism. The
lean/fat ratio was significantly higher and the mass of gastrocnemius, soleus,
and quadriceps was greater in HFHS-Skm-CB1-/- mice compared to HFHS-
Skm-CB1+/+ mice. Physical performance tests showed that HFHS-Skm-
CB1-/- had greater endurance than HFHS-Skm-CB1+/+ mice. Protein array
performed on gastrocnemius protein extracts revealed a change in phosphor-
ylation of downstream targets of the insulin receptor pathway.
Conclusion: Absence of CB1 specifically in skeletal muscle increases
insulin sensitivity in mouse models of both acute and chronic insulin
resistance. Absence of CB1 in skeletal muscle also leads to increased
lean/fat ratio, increased muscle mass and improved mouse endurance in
physical performance tests. These results collectively show that CB1 is
involved in regulating muscle mass and insulin sensitivity, and conse-
quently physical performance.
Supported by: Intramural Reasearch Program of the NIA/NIH
Disclosure: I. González-Mariscal: None.
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KBP-089 improves glucose control and reduces liver steatosis,
inflammation and fibrosis stage in high fat, high cholesterol fed rats
S. Gydesen, S.J. Daniels, A.T. Larsen, M.A. Karsdal, K. Henriksen;
Nordic Bioscience, Herlev, Denmark.

Background and aims: Insulin sensitizers such as the different PPAR
agonists have shown promise as therapies for nonalcoholic steatohepatitis
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(NASH), and while these agents have proven efficacious with regards to
hepatic histology and glucose control - their use is limited by the conser-
vative beneficial effects and the undesired side effects associated with
their use, namely weight gain. Here we present a highly potent dual
amylin- and calcitonin receptor agonist (DACRA), KBP-089, which is
able to induce substantial weight loss and improve glucose control and
insulin sensitivity. Here we evaluate the effect on body weight, glucose
control as well as different hepatic features of NASH in rats.
Materials and methods: 6 week old rats received a high fat diet (HFD)
for 8 weeks to induce obesity followed by a high fat, high cholesterol and
cholate diet (HFCC) for 56 days. After HFD, the rats were significantly
obese (p<0.01). The rats were assigned into treatment groups receiving
either vehicle (saline) or KBP-089 in four doses. All the rats were esca-
lated weekly starting from the lowest dose 0.625 μg/kg and to 1.25, 2.5
and 5.0 μg·kg-1, respectively. We evaluated the livers using the NAFLD
activity score (NAS). The blinded histological assessment of NAS was
performed onMasson’s Trichrome and Sirius Red stained terminal hepat-
ic tissue from vehicle and KBP-089 E5 μg/kg treated HFCC rats.
Results: KBP-089 induced and sustained a significant vehicle-corrected
weight loss - 16.5% in the group receiving the highest dose - and reduced
overall adiposity. Importantly, treatment with KBP-089 improved glucose
tolerance and enhanced insulin action during and oral glucose tolerance
test, resulting in significantly reduced AUC values for both glucose and
insulin. Additionally, KBP-089 treatment reduced total triglyceride and
AST levels, albeit no difference was observed in ALT levels. At the
histological level, KBP-089 impressively reduced both the combined
NAFLD activity score and HFCC induced fibrosis stage. Finally, KBP-
089 improved insulin action during an oral glucose tolerance test. After 8
weeks of treatment, the HFCC diet induced hepatomegaly was dose-
dependently reduced by KBP-089; a reduction, which was equalized
when normalized to the individual body weight. The HFCC feeding in-
duced massive lipid accumulation, ballooning and inflammation in the
vehicle livers. Notably, after treatment with KBP-089 for 8 weeks, this
inappropriate storage of lipids, ballooning, and inflammation were re-
duced by treatment with KBP-089, hence significantly reducing NAS.
Finally, KBP-089 significantly reduced the fibrosis stage in HFCC rats
by approximately 60%.
Conclusion: In conclusion, KBP-089 is a weight reducing agent that is
well tolerated when introduced by dose escalation. Importantly, KBP-089
enhances glucose tolerance and insulin action and improves hepatic fea-
tures of NASH, hence revealing the potential of KBP-089 as a therapeutic
target in the treatment of T2D and NASH.
Disclosure: S. Gydesen: Employment/Consultancy; Nordic Bioscience.
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Bromocriptine changes adipocyte lipid metabolism improving
insulin sensitivity in obese diabetic rats
P. Matafome1,2, D. Marques1, A.S. Santos1, T. Rodrigues1, J.
Sacramento3, B. Melo3, R. Seiça1, S.V. Conde3;
1Faculty of Medicine, University of Coimbra, 2Coimbra Health School,
Polythecnique Institute of Coimbra, Coimbra, 3Faculty of Medical
Sciences, New University of Lisbon, Lisbon, Portugal.

Background and aims: Alterations of adipocyte lipid metabolism in
obesity is associated with the development of adipose tissue dysfunction
and insulin resistance, ultimately leading to type 2 diabetes (T2D).
Bromocriptine, a D2 dopamine receptor agonist, has been shown to be
a promising therapeutic strategy in the treatment of T2D, leading to a
significant reduction of glycemia. However, its role in modulating the
mechanisms of insulin resistance is not known. Thus, our main goal
was to assess the therapeutic usefulness of bromocriptine in modulating
the mechanisms of lipid and glucose metabolism in periepididymal adi-
pose tissue, as well as the insulin sensitivity in obese type 2 diabetic rats.
Materials and methods:We studied male Wistar rats fed a standard diet
(group 1) and non-obese type 2 diabetic Goto-Kakizaki (GK) rats divided

into 4 groups: a group fed the standard diet (group 2), a group of obese
GK rats induced by a high-fat high-sucrose diet (group 3), a group of
obese GK rats treated with bromocriptine 10mg/Kg/day for 30 days
(group 4) and a group of obese GK rats treated with the vehicle (group
5) (n=8/group). The glycemic and lipid profiles were assessed and an
insulin tolerance test was performed. Moreover, insulin receptor pathway
and lipid oxidation, synthesis and storage pathways were also assessed.
Results: Obese GK rats had impaired insulin tolerance, fasting hypergly-
cemia and higher cholesterol and triglycerides levels than their lean con-
trols. Bromocriptine treatment improved insulin sensitivity and fasting
glycemia. Furthermore, despite no alteration were observed in insulin
receptor activation, bromocriptine dramatically increased dopaminergic
signaling and GLUT4 levels in periepididymal adipose tissue. Regarding
the mechanisms involved in lipid metabolism, bromocriptine increased
the activation of AMPK, important for lipid oxidation, and caused a
downregulation of ACC, FAS and HSL, key enzymes in fatty acid syn-
thesis pathways.
Conclusion:Although themechanisms still need future investigation, our
results show that bromocriptine changes adipose tissue lipid metabolism,
also increasing GLUT4 levels. Such events are involved in improving
fasting glycemia and insulin sensitivity, suggesting that bromocriptine
may be a promising therapeutic strategy in T2D.
Supported by: FCT; SPD
Disclosure: P. Matafome: None.
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Bilateral electrical modulation of carotid sinus nerve improves
glucose homeostasis in rodent type 2 diabetes model
S.V. Conde1, J.F. Sacramento1, D. Chew2, B.F. Melo1, M. Donega2, W.
Dopson2, A. Robinson2, J. Prieto-lloret1, S. Patel2, B. Holisnski2, N.
Ramnarain2, V. Pikov2, M.P. Guarino1,3;
1CEDOC, Faculty of Medical Sciences, Lisbon, Portugal, 2Galvani
Bioelectronics, Stevenage, UK, 3Escola Superior de Saude de Leiria,
Leiria, Portugal.

Background and aims: Bilateral abolishment of carotid body (CB) ac-
tivity, through surgical resection of the carotid sinus nerve (CSN), restores
insulin sensitivity and glucose tolerance in prediabetes and early-phase
type 2 diabetes animal models by positively impacting on increased liver
and visceral adipose tissue glucose uptake. Application of a high frequen-
cy alternating current (HFAC) onto the CSN inhibits action potential
propagation through the nerve and was used to study the effect of an
electrical, reversible, CSN neuromodulation upon glucose metabolism
in a diet-induced early stage type 2 diabetes animal model.
Materials and methods: Rats were fed either a chow or high-fat-high
sucrose (HFHSu) diet (60% lipid-rich diet plus 35% sucrose drinking
water) during 14 weeks. HFHSu fed rats developed insulin and glucose
intolerance. Neural interfaces were bilaterally implanted in the CSNs and
attached through a head cap and tether to an external pulse generator. The
rats were then randomized to electrical neuromodulation or no
neuromodulation groups. Blocking parameters were defined by testing
the effect of acute CSN blocking in the response to hypoxia (10% O2+
90% N2, 1 min). Insulin sensitivity was evaluated through an insulin
tolerance test and glucose tolerance by an oral glucose tolerance test
throughout the duration of the study. Fasting glycemia, insulinemia, ven-
tilatory responses and behavior were also monitored.
Results: HFAC neuromodulation of the CSN, applied continuously over
9 weeks restored insulin sensitivity (KITTHFHSu sham=2.56±0.41%glu-
cose /min; KITT HFHSu CSN electrical block= 5.01±0.52%glucose/min)
and glucose tolerance (AUC HFHSu sham=1278±20.36 mmol/lxmin;
AUC HFHSu CSN electrical block=1054.15±62.64 mmol/lxmin) in
early-stage type 2 diabetes rat models. Upon cessation of the electrical
stimulus, the insulin resistance and glucose intolerance returned within 5
weeks. HFAC neuromodulation of the CSN in chow fed rats decreased
basal ventilation and the ventilatory response to hypoxia but behavioral
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alterations were not observed. The ventilatory responses were reversible
upon cessation of the electrical stimulus.
Conclusion: The present study shows that high frequency block of the
CSN improves metabolic control in early-stage type 2 diabetes animal
models representing a potential therapeutic tool for the treatment of type 2
diabetes.
Supported by: Galvani Biolectronics
Disclosure: S.V. Conde: Grants; Received Research support from
Galvani Biolectronics, Galvani Biolectronics.
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Diet-specific effects of apolipoprotein A5 on glucose metabolim
C. Ress1,2, J. Dobner2, K. Rufinatscha2, S. Folie2, K. Salzmann2,1, G.
Staudacher1, B. Staels3, E. Rubin4, H. Tilg1, S. Kaser2,1;
1Department of Medicine 1, Medical University Innsbruck, 2Christian
Doppler Laboratory for Metabolic Crosstalk, Innsbruck, Austria,
3Institut Pasteur de Lille-Université Lille Nord de France, Lille, France,
4DOE Joint Genome Institute, Berkeley, USA.

Background and aims: Apolipoprotein A5 (ApoA5) is a liver-derived
protein with major impact on triglyceride metabolism that has also been
found to determine ectopic lipid accumulation in high fat diet fed mice.
While its extracellular effects on lipoprotein lipase activity are well un-
derstood, cellular effects have not been clearly identified yet. In this study
we set out to clearly define diet-specific effects of apoA5 in glucose
metabolism.
Materials and methods: Male, apoA5 knockout (apoA5(-/-)) and
wildtype (wt) mice were fed with different metabolically harmful diets
(high fat diet (HFD), high fructose diet (HFruD), mixed high sucrose and
high fat diet (HSHFD) or standard diet (STD) for 10 weeks.
Characterization of all mice included performance of oral glucose toler-
ance test (GTT) and intraperitoneal insulin tolerance test (ITT) calculated
as glucose area under the curve.
Results: Body weight was comparable in apoA5(-/-) and wt mice in any
diet group. Glucose area under the curve during oral glucose tolerance test
was significantly lower in HFruD fed apoA5(-/-) mice when compared to
HFruD fed wtmice. In any other diet group, glucose tolerance was similar
in apoA5 deficient andwildtypemice. In accordance with results from the
oral glucose tolerance test, insulin sensitivity estimated by an intraperito-
neal insulin tolerance test was significantly higher in HFruD fed apoA5(-/-)

mice than in wt littermates, while insulin sensitivity was comparable in
apoA5 deficient and wt mice after HFD, HSHFD or SD feeding. As ex-
pected, serum triglyceride levels were significantly higher in all apoA5(-/-)

mice than in wt mice.
Conclusion: In our studies apoA5 deficiencywas associated with improved
glucose tolerance and insulin sensitivity in high fructose but not in high fat or
mixed high sucrose and high fat diet fed mice. From these results we hy-
pothesize that apoA5 is critically involved in pathogenesis of metabolic
disturbances caused by high fructose intake and thus warrants further inves-
tigation as novel treatment target in diet-induced metabolic disease.
Supported by: CDG
Disclosure: C. Ress: None.
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Hepatocyte-specific Shp1 deletion increases the beneficial effect of
rosiglitazone in diet-induced obese mice
K. Bellmann1, L. Sales Gomez2, M.-P. Forest1, M.-H. Lavallée-
Bourget1, R. Junges Moreira1, M. Schwab1, Y. Deshaies1, M. Sola-
Penna2, A. Marette1;
1Centre de Recherche de l'Institut Universitaire de Cardiologie et
Pneumologie de Québec, Quebec, Canada, 2Department of
Pharmaceutical Biotechnology, UFRJ, Rio de Janeiro, Brazil.

Background and aims: The protein-tyrosine phosphatase Shp1 plays a
critical role in the development of obesity-linked insulin resistance.

Hepatocyte-specific deletion of Shp1 in mice ameliorates liver glucose
homeostasis and hepatic lipid metabolism. While Shp1 hepatocyte-
specific knockout mice (Ptpn6H-KO) fed a high-fat diet (HFD) develop
increased hepatic steatosis compared to their wild-type littermates
(Ptpn6fl/fl) on the same diet their livers exhibit a reduced inflammatory
profile and less hepatocellular damage. Interestingly, we found that per-
oxisome proliferator-activated receptor gamma (PPARγ) expression and
activity was increased in the livers of Ptpn6H-KO mice suggesting a new
role for Shp1 in the regulation of PPARγ and the control of hepatic lipid
metabolism. Thus, the aim of the present study was to determine whether
increasing hepatic PPARγ activity in the liver of the Ptpn6H-KO mice
using rosiglitazone (RSG) treatment could further improve hepatic glu-
cose and lipid homeostasis as well as the inflammatory profile in these
mice lacking hepatocyte Shp1.
Materials and methods: Ptpn6H-KO and Ptpn6fl/fl mice were kept on a
standard or HFD (55% kcal fat) for 18 weeks starting at 8 weeks of age.
During the last 4 weeks animals were treated with a very low dose of RSG
(0.3 mg/kg/day), which aims at mainly targeting the liver to avoid con-
founding effects on the liver due to rosiglitazone acting on adipose tissue.
Oral glucose tolerance tests (oGTT) were performed before and at the end
of RSG treatment. At 18 weeks mice were sacrificed for further plasma
and tissue analyses.
Results: RSG treatment improved glucose tolerance more in high-fat fed
Ptpn6H-KO mice as compared to Ptpn6fl/fl littermates. Glucose-induced
insulin response during oGTT was not affected. Insulin-induced Akt
phosphorylation was increased in RSG-treated Ptpn6H-KO and Ptpn6fl/fl

mice onHFD compared to untreated HFDmice. Liver weight and hepatic
triglyceride levels were increased by RSG in both Ptpn6fl/fl and Ptpn6H-
KOmice on HFD. Despite this increase in hepatic steatosis, we observed a
stronger increase in IL-10 expression in RSG treated Ptpn6H-KO mice
than in the Ptpn6fl/fl mice without any changes in TNFα or IL-1β levels
or macrophage infiltration based on determination of F4/80 levels.
Interestingly, RSG treatment did not affect any of the fat pad weights
nor did it alter adiponectin level in mice of both genotypes on HFD
confirming that the low dose of RSG mainly affected the liver.
Conclusion:Our data suggest that hepatic invalidation of Shp1 increased
the beneficial effect of RSG on glucose tolerance, which is associated
with increased production of anti-inflammatory IL-10 in the liver of
HFD-fed obese mice.
Supported by: CIHR
Disclosure: K. Bellmann: None.
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Liver-specific ablation of insulin-degrading enzyme causes hepatic
insulin resistance and glucose intolerance, without effect on insulin
clearance in mice
P. Villa-Perez1, P. Cidad1, C.D. Lobaton1, A. Moreno1, M. Leissring2, I.
Cozar-Castellano1, G. Perdomo3;
1Instituto de Biologia y Genetica Molecular, Valladolid, Spain,
2University of California Irvine, Irvine, USA, 3Ciencias de la Salud,
Universidad de Burgos, Burgos, Spain.

Background and aims: Insulin-degrading enzyme (IDE) is a ubiquitous-
ly expressed zinc-metalloprotease that is one of the principal enzymes
implicated in the degradation and clearance of insulin, in addition to
glucagon, amylin and the amyloid-ß protein (Aß). Several polymor-
phisms of IDE are associated with risk for type 2 diabetes (T2D) in
humans, whereas hepatic insulin clearance is reduced in T2D patients.
Although strongly implicated in insulin clearance in vivo, the role of IDE
specifically in the liver—the principal site of plasma insulin clearance—
remains unclear. The aim of this study is to decipher the role of IDE on
hepatic insulin signaling and its impact on whole-body glucose metabo-
lism and insulin clearance.
Materials and methods: To ablate IDE selectively in hepatocytes, mice
homozygous for a floxed IDE allele were intercrossed with albumin-Cre
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mice (hereafter L-IDE-KO). Metabolic studies were performed in 3-
month-old male mice for fasting and non-fasting glucose, insulin, triglyc-
erides, and body weight. Likewise, intraperitoneal glucose and insulin
tolerance tests, and hepatic plasma insulin clearance were assessed. To
analyze hepatic insulin signaling, fasted mice were injected intraperito-
neally with insulin (0.75U/Kg) for 10 min. Afterwards, mice were
sacrificed and liver (or skeletal muscle) tissues analyzed by western blot
for total and phosphorylated levels of the insulin receptor (IR), and pro-
tein kinase B (AKT1 and AKT2). Glucagon, Aβ40 and amylin levels
were assessed by ELISA.
Results: L-IDE-KO fasting and non-fasting plasma glucose levels were
higher (~20%) than control mice. These changes were not associated with
augmented food intake or body weight. Of note, fasting and non-fasting
plasma insulin levels were similar between control and L-IDE-KO mice.
In parallel, L-IDE-KO showed glucose intolerance and insulin resistance.
Surprisingly, hepatic plasma insulin clearance was similar between L-
IDE-KO and control mice. Plasma amylin and Aβ40 levels remained
unchanged between control and L-IDE-KO mice, whereas non-fasting
plasma glucagon levels showed a ~50% non-statistically significant in-
crease in L-IDE-KO mice compared to control mice. Hepatic insulin
resistance in the L-IDE-KO mouse was associated with reduced plasma
membrane IR levels (~30%), as well as reduced phosphorylation levels
(~55%). Consistently, phosphorylation of AKT1 andAKT2were reduced
by ~45% at both Ser473 and Thr308 residues. Finally, muscle insulin
signaling (phosphorylation of AKT) was unaffected by hepatic ablation
of IDE.
Conclusion: We have revealed a new role for IDE in the regulation of
hepatic insulin signaling. Our data suggest that IDEmight be a key player
in hepatic insulin resistance. We hypothesize that IDE regulates IR
recycling to plasma membrane, and its activity, in response to insulin
stimulation in hepatocytes. Finally, our data demonstrate that IDE is not
necessary for hepatic plasma insulin clearance.
Supported by: SAF2014-58702-C2-2-R
Disclosure: P. Villa-Perez: None.
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Febuxostat improves skeletal muscle insulin resistance via
upregulating skeletal muscle PGC-1α expression in high fat diet fed
male Wistar rats
C. Moriya, H. Satoh, H. Watada;
Department of Metabolism and Endocrinology, Juntendo University
Graduate School of Medicine, Tokyo, Japan.

Background and aims:Hyperuricemia is closely associated with various
metabolic disorders such as diabetes, hypertension, dyslipidemia, and
cardiovascular diseases. Xanthine oxidoreductase (XOR) is a key enzyme
known to catalyze purines to uric acid. Febuxostat is an orally-active,
potent, non-purine, selective XOR inhibitor. However, the effect of
febuxostat on glucose and insulin metabolism has not been fully eluci-
dated. In current study, we investigated the effect of febuxostat on insulin
sensitivity in male Wistar rats, whereby insulin sensitivity was measured
directly using the hyperinsulinemic-euglycemic glucose clamp studies (at
25 mU/kg/min insulin infusion rate) after an 8 hour fast.
Materials and methods: Male Wistar rats were fed normal chow diet
(NCD), or 60% high fat diet (HFD) containing with either febuxostat (∼4
mg/kg/day) or not, for 4 weeks. Euglycemic-hyperinsulinemic clamp
studies were performed after an 8-hour fast. All procedures were per-
formed in accordance with the Guide for Care and Use of Laboratory
Animals of the NIH and were approved by the Animal Subjects
Committee of our institute.
Results: In the NCD fed rats, during the clamp studies, the glucose
infusion rate (GIR), the clamp hepatic glucose output (cHGO) and
insulin-stimulated glucose disposal rate (IS-GDR) were no significant
changes between two groups. On the other hand, in the HFD fed rats,
the GIR and IS-GDR were significantly increased by 12% and 17%,

respectively, in febuxostat group compared to in the HFD fed control
group. But cHGO was no significant change between two groups.
Consistent with the clamp data, the insulin-stimulated phosphorylation
of Akt and AMPKwere significantly increased by 90% and 53%, respec-
tively, in skeletal muscle of HFD fed febuxostat treated HFD fed rats.
Furthermore, peroxisome proliferator-activated receptor-γ coactivator
(PGC)-1α expression in skeletal muscle, which is a key regulator of
mitochondrial content and function, was significantly increased by 2 folds
in HFD fed febuxostat treated rats compared to the HFD fed control rats,
as assayed by real-time qRT-PCR.
Conclusion: Our findings demonstrated that febuxostat had beneficial
effects on skeletal muscle insulin sensitivity in an insulin resistant state.
Disclosure: C. Moriya: None.

481
A2 adenosine receptors mediate chronic caffeine effects on insulin
sensitivity
J.F. Sacramento1, M.J. Ribeiro1, T. Rodrigues2, P. Matafome2, M.P.
Guarino1,3, R. Seiça2, S.V. Conde1;
1CEDOC, NOVA Medical School|Faculdade Ciências Médicas,
Universidade Nova de Lisboa, Lisbon, 2Laboratório de Fisiologia,
IBILI, Faculdade de Medicina, Universidade de Coimbra, Coimbra,
3Escola Superior de Saúde de Leiria, Instituto Politécnico de Leiria,
Leiria, Portugal.

Background and aims: Several epidemiological studies showed that
chronic caffeine intake decreased the risk of type 2 diabetes, and our
group demonstrated that chronic caffeine intake prevents the develop-
ment of insulin resistance in diet-induced insulin resistance rats.
Caffeine has several cellular mechanisms of action, being the antagonist
of adenosine receptors the only attained with human coffee consumption.
The aim of this work is to unravel the subtypes of adenosine receptors
involved on the effects of chronic caffeine intake on insulin sensitivity
and the mechanism behind this effect.
Materials and methods: Two groups of Wistar Rats of both sexes (9-
12weeks) were used. The control group fed a sham diet and the high-
sucrose (HSu) group fed 35% sucrose in drinking water during 28 days.
The control and HSu animals were randomly divided into three sub-
groups that were submitted to the i.p. administration of DPCPX (A1

antagonist, 0.4mg/kg), SCH58261 (A2A antagonist, 0.5mg/kg) and
MRS1754 (A2B antagonist, 9.5μg/kg), respectively, in the last 15 days
of the diet. Insulin sensitivity was assessed through an insulin tolerance
test. Blood pressure, visceral and total fat were measured. Skeletal mus-
cle, adipose tissue and liver were collected to evaluate, by western blot,
alterations in the expression of Glut4, Glut2 and, A1, A2A and A2B
adenosine receptors.
Results: In control animals, SCH58261 and MRS1754 decreased insulin
sensitivity by 20.40 and 41.45%, respectively. HSu diet decreased insulin
sensitivity to 2.41±0.18 %glucose/min from a control value of 4.16±0.28
%glucose/min, an effect that was increased by SCH58261 andMRS1754
administration by 36.92 and 54.32%, respectively. In HSu group,
MRS1754 increased total fat and DPCPX reversed visceral fat to control
values. HSu animals showed an increase in blood pressure, an effect that
was decreased by DPCPX and SCH58261, and completely restored by
MRS1754. In skeletal muscle from control animals, DPCPX and
SCH58261 administration increased A1 and A2A expression by 39.27
and 24.32%, respectively. Moreover, A1, A2A and A2B expression was
increased in HSu group, an effect that was restored only by SCH58261
and MRS1754. In liver, A2A expression is increased in HSu group, an
effect that was restored by SCH58261. Moreover, A2B expression de-
creased in HSu animals, an effect that was restored by MRS1754. In
adipose tissue, SCH58261 increased A2A expression and DPCPX de-
creased A1 expression in HSu animals. Additionally, Glut4 expression
in skeletal muscle from control animals decreased with DPCPX and
SCH58261 administration.
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Conclusion: The effects of chronic caffeine intake on insulin sensitivity
are mediated mainly by A2A and A2B adenosine receptors. Additionally,
an effect of A1 adenosine receptors on visceral fat can also account for the
effects of the chronic caffeine intake on insulin sensitivity.
Supported by: JFS by PD/BD/105890/2014; MJR by SFR/BD/88983/
2012
Disclosure: J.F. Sacramento: Grants; JFS by PD/BD/105890/2014;
MJR by SFR/BD/ 88983/2012.
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Cystathionine beta synthase deficiency impairs in vivo insulin
secretion in mice
C. Cruciani-Guglielmacci1, S. Migrenne-Li1, J. Denom1, K.Meneyrol1, F.
Daubigney1, H. le Stunff1,M. Ibberson2, B. Thorens3, N. Janel1, C.Magnan1;
1Physiology, University Paris-Diderot, Paris, France, 2Swiss Institute of
Bioinformatics, Lausanne, 3Center for Integrative Genomics, Lausanne,
Switzerland.

Background and aims: Cystathionine beta synthase (CBS) catalyzes the
first step of the transsulfuration pathway form homocysteine to cystathi-
onine, and its deficiency lead to hyperhomocysteinemia (HHcy) in
humans and rodents. Although it has been shown that hyperhomocystei-
nemia promotes insulin resistance by inducing endoplasmic reticulum
stress in adipose tissue, and upregulating resistin, scarce information is
available about its effect on insulin secretion, and the overall link between
CBS activity and the setting of type 2 diabetes is still unknown. We
recently established a multiparameter systems-based approach to identi-
fied new islet-expressed genes associated with islet functions in mice.
Among these genes, we identified CBS whose expression in islet is pos-
itively correlated with in vivo insulin secretion. We postulated that a CBS
deficiency would be associated with decreased insulin secretion.
Materials and methods: We used a mouse model heterozygous for CBS
(CBS+/-) which presents a mild HHcy. Another group of CBS+/- mice, and
controls, was supplemented withmethionine in drinking water to increase mild
to intermediate HHcy, the latter were also submitted to a high-fat diet. We
characterized the mice for their food intake, body weight gain, body composi-
tion, glucose homeostasis, plasma homocysteine level and CBS activity.
Results: CBS+/- mice without methionine supplementation present a mild
glucose intolerance without any change in body weight or insulin sensitiv-
ity; they display a significant decrease in basal insulinaemia. Under methi-
onine supplementation, CBS+/- mice have lower body weight and less fat
mass than their wild-type controls, under both chow diet and high-fat diet,
and these features are not accompanied with changes in food intake. CBS+/
- mice show a glucose intolerance due to a defect in insulin secretion in
both basal and glucose stimulated conditions (CBS+/- basal insulin secre-
tion in ng/ml : 0,74 ± 0,06 vs. 1,14 ± 0,07 in controls, p<0.05; CBS+/-
glucose stimulated insulin secretion 1,68 ± 0,07 vs. 2,95 ± 0,12, p<0.001).
CBS+/- mice with methionine also present a slight improvement in insulin
sensitivity after in vivo insulin tolerance test.
Conclusion: We report here that CBS+/- mice with methionine supple-
mentation are leaner under chow diet and protected against high-fat diet
induced body weight gain, however they present a glucose intolerance
due to insufficient insulin secretion. Whether this defect is due to a direct
control of CBS on insulin secretion needs to be further investigated.

Disclosure: C. Cruciani-Guglielmacci: None.
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Impaired beta cell function and glucose sensitivity in Chinese
individuals with young-onset type 2 diabetes
E. Chow1, A.O. Luk1, L.L. Lim2, R. Ozaki1, B. Fan2, A.P. Kong2, R.C.
Ma2, A. Mari3, E. Ferrannini4, J.C.N. Chan2;
1Medicine and Therapeutics, Phase 1 Clinical Trial Centre, Chinese
University of Hong Kong, 2Medicine and Therapeutics, Chinese
University of Hong Kong, Hong Kong, Hong Kong, 3CNR Institute of
Neurosciences, 4CNR Institute of Clinical Physiology, Padua, Italy.

Background and aims: Young-onset type 2 diabetes (YOD) under the
age of 40 years occurs in one in five patients with diabetes in Asia. We
hypothesise this is driven mainly by beta cell dysfunction, however, de-
tailed physiological studies in Chinese patients are lacking. The aim of
this study is to evaluate beta cell function, beta cell glucose sensitivity and
insulin sensitivity using the hyperglycaemic clamp in YOD patients with
early disease and normal controls.
Materials and methods:We studied 10 YOD patients of Chinese ethnicity
(Mean±SD age 36±6 years, BMI 25.7±3.6 kg/m2, disease duration 2.9±1.5
years) and 10 age- and BMI- matched subjects with normal glucose tolerance
and no family history of diabetes . First- and second- phase insulin were
evaluated using a two-hour hyperglycaemic (12 mmol/L) clamp. Insulin se-
cretion rates were determined by C-peptide deconvolution. Glucose sensitiv-
ity was calculated as the ratio of incremental second-phase insulin secretion to
the increment in glycaemia. Insulin sensitivity index (ISI) was calculated as
the glucose infusion rate divided by the plasma insulin at steady state.
Results: Basal insulin secretion rate was lower in YOD participants than
control subjects (64 [51] vs 82 [36] pmol.min-1.m-2, median [IQR],
p=0.02). First-phase insulin secretion was reduced by 74% in YOD par-
ticipants compared to normal subjects (98 [95] vs 624 [261] pmol.min-
1.m-2, p=0.001) and second-phase insulin secretion was reduced by 64%
(227 [158] vs 627 [306] pmol.min-1.m-2, p=0.001). Glucose sensitivity
was markedly impaired in YOD as compared to controls (24.4 [18.3] vs
77.5 [38.0] pmol.min-1.m-2.mM-1, p=0.001) whilst ISI was similar in both
groups (22 [39] vs 18 [21] mg.kg-1.min-1.pmol-1).
Conclusion: Chinese individuals with YOD display marked deficiency
in insulin secretion and beta cell glucose sensitivity even with short du-
ration of disease. While early insulin treatment may slow down the pro-
gression of beta cell dysfunction, early detection of these subjects through
screening is important to prevent delayed intervention.

Disclosure: E. Chow: None.
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55P0251, a novel molecule developed from a herbal backbone
structure with potent anti-hyperglycaemic activity in rodents: An
imidazoline-like mechanism of action?
C. Fürnsinn1, Z. Lehner1, K. Stadlbauer1, B. Brunmair1, I. Adorjan2, T.
Scherer1, A. Luger1, L. Bauer2;

1Dept. Med. III, Div. Endocrinol. Metab., Medical University of Vienna,
255pharma Drug Discovery and Development AG, Vienna, Austria.

Background and aims: 55P0251 is a novel compound, which we have
developed from a molecular backbone structure derived from
multiflorine, a compound found in herbal remedies. 55P0251 has distinct
anti-hyperglycaemic, but not hypoglycaemic, activity in rodents, which
we have attributed to amplification of glucose-stimulated insulin secre-
tion. In preceding experiments, we excluded that 55P0251 acts via mech-
anisms exploited by established anti-diabetic drugs, including that it did
not affect the KATP channel or the GLP-1 system. Here, we describe
further efforts to track down its molecular target andmechanism of action.
Materials and methods: The effects of 55P0251 and its corresponding
enantiomer, 55P0250, were examined in a comparative manner in mice.
Oral glucose tolerance tests (OGTT), insulin release from perifused pan-
creatic islets, and oxygen saturation of tail blood were examined. The α2-
adrenoceptor agonist UK14,304 (UK) was used to sort out the potential
role of the sympathetic nervous system.
Results: In vivo, 55P0251 showed much more pronounced glucose low-
ering activity than its corresponding enantiomer 55P0250 (AUC in the
OGTT, mol/l*min: vehicle, 1.71±0.04; 45mg/kg 55P0251, 1.10±0.03,
p<0.0001 vs vehicle; 45mg/kg 55P0250, 1.54±0.06, p=0.03 vs vehicle;
enantiomer comparison, p<0.0001). In vitro, the two enantiomers aug-
mented glucose-induced insulin release to a similar extent in the absence
of adrenergic stimulation (insulin released from perifused islets during
30min of glucose stimulation, pmol/islet: vehicle, 160±30; 500μmol/l
55P0251, 346±69, p=0.02 vs vehicle; 500μmol/l 55P0250, 493±48,
p<0.001 vs vehicle; enantiomer comparison, ns), but 55P0251 was clear-
ly superior in counteracting adrenergic inhibition of insulin release by
1μmol/l UK (pmol/islet: UK alone, 52±13; UK+250μmol/l 55P0251,
169±18, p=0.0008 vs UK; 250μmol/l UK+55P0250, 42±14, ns vs UK;
enantiomer comparison, p=0.0006). This pattern hinted at sympathetic
antagonism of 55P0251, but not 55P0250, which was supported by cor-
responding interaction with the α2A-adrenoceptor (% inhibition in the
binding assay: 10μmol/l 55P0251, -73%; 10μmol/l 55P0250, -1%).
α2A-antagonistic activity of 55P0251 in vivo was confirmed by increased
oxygen saturation of tail blood (indicative of thermoregulatory vasodila-
tion), as it was likewise induced by established α2A-antagonists (vehicle,
64.9±2.0%; 0.5mg/kg yohimbine, 86.5±0.9%; 1mg/kg efaroxan, 85.2
±3.6%; 90mg/kg 55P0251, 83.4±2.5%; p<0.0001 vs vehicle each).
55P0250 had no such effect (vehicle, 52.4±1.6%, vs 90mg/kg 55P0250,
56.7±2.9%; ns). Accordingly, a low dose of 55P0251 counteracted
hyperglycaemia induced by injection of the α2-agonist UK (AUC of
glucose excursion caused by 0.1mg/kg UK: UK alone, 2.22±0.08; vs
UK+1.4mg/kg 55P0251, 1.82±0.16; p<0.05).
Conclusion: The novel glucose lowering agent 55P0251 obviously
carries α2A-antagonistic properties, which contribute to its effects on in-
sulin release and blood glucose. At high concentrations, 55P0251 appears
to amplify glucose-stimulated insulin release via a second mechanism of
action that is also addressed by its corresponding enantiomer 55P0250.
The observed dual mode of action of 55P0251 is reminiscent of what has
been ascribed to imidazolines.
Supported by: FFG; Grant No. BRIDGE 820121/18793 SCK/KUG
Disclosure:C. Fürnsinn: Grants; Austrian Research Promotion Agency,
grant # 820121/18793 SCK/KUG.
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Sphingomyelin synthase 2 deficiency impairs insulin secretion in
pancreatic beta cells
H. Zhou, Y. Gong, P. Yang, Y.Ma, Z. Fu, Y. Zhou, J. Fu, X. Zhu, T. Yang;
the First Affiliated Hospital of Nanjing Medical University, Nanjing,
China.

Background and aims: Sphingomyelin synthase 2 (SMS2), whichmain-
ly located in the plasma membrane and the Golgi, is known to synthesis
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sphingomyelin from substrate ceramide. Previous work demonstrated that
plasma membrane sphingomyelin content reduction resulted from
knocking out SMS2 improved whole-body insulin sensitivity.
Meanwhile, we also noted that serum insulin level in SMS2-KO mice
significantly decreased both at fasting and feeding status, but its role in
insulin secretion remains unclear.
Materials and methods: We performed experiments on SMS2 whole-
body knock out mice. Glucose tolerance test and insulin tolerance test
were conducted. Islets number, size and density analysis were based on
pancreas HE staining. Islets were isolated for glucose stimulated insulin
secretion test, glucose uptake test, RNA extraction, as well as for getting
single beta cells for further patch clamp and Immunofluorescence stain-
ing. SPSS 19.0 was used for statistics analysis.
Results: First, we validated that lower serum insulin level in SMS2-KO
mice upon 2g/kg glucose challenge via intraperitoneal injection. The
results were further confirmed by ex vivo glucose stimulated insulin se-
cretion test, showing significant insulin secretion capacity in the isolated
islets from SMS2 deficient mice when treated with 16.7mmol/L glucose
solution. Then, our work indicated the lower insulin concentration was
not owing to changes in the number or size of the islets, beta cell prolif-
eration or apoptosis, the ratio between alpha and beta cells or proinsulin
synthesis. Thus we came to the hypothesis, SMS2 is fundamental to
pancreatic beta cell insulin secretion, which get strongly supported by
patch clamp on single beta cells, presenting with almost 2-fold decrease
of functional insulin release pool size in SMS2-KO mice. Transmission
electron microscopy was applied to observe ultra-structure within beta
cells. Insulin granules in SMS2 null group seemed to be smaller in size,
lower density and less mature. Meanwhile, glucose response is crucial to
beta cell function, and GLUT2 on the plasma membrane is the glucose
transporter in beta cell, serving as the first-line glucose sensor. We found
that glucose uptake was dramatically decreased, along with less detect-
able GLUT2 protein in SMS2-KO beta cells. Since SMS2 KO could
directly lead to decline in sphingomyelin content on the plasma mem-
brane, anchored membrane protein such as GLUT2 would be influenced
by local lipid composition changes.
Conclusion:Herein, we reported insulin secretion got impaired in SMS2
deficient mice, and changes in GLUT2 on the membrane may account for
the decrease in glucose stimulated insulin secretion capacity.
Supported by: Natural Science Foundation of Jiangsu Province,
BK20161589
Disclosure: H. Zhou: None.
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Metabolic consequences of residual beta cell function during the
early years after diagnosis of type 2 diabetes
S.V. Zhyzhneuskaya1, A. Al-Mrabeh1, C. Peters1, A. Barnes1, K.G.
Hollingsworth1, B.S. Aribisala2, H. Pilkington3, M. Lean4, R. Taylor1;
1Magnetic Resonance Centre, Newcastle University, Newcastle upon
Tyne, UK, 2Computer Science Department, Lagos University, Lagos,
Nigeria, 3Clinical Research Ageing Unit, Newcastle University,
Newcastle upon Tyne, 4School of Medicine, Dentistry and Nursing,
Glasgow University, Glasgow, UK.

Background and aims: Beta cell function in the years following diag-
nosis of type 2 diabetes is a major therapeutic target, and understanding
the metabolic effects of residual function is important. The Direct
Remission Clinical Trial (DiRECT) is a controlled trial of weight loss
versus conventional therapy for people with early Type 2 Diabetes. We
report the characteristics of a subgroup at baseline who had detailed
insulin secretion and metabolic assessments.
Materials and methods: Participants were studied during current thera-
py. 95 participants underwent detailed metabolic testing and complete
data was obtained on n=89. Insulin secretion was assessed by the
Stepped Insulin Secretion Test with Arginine (SISTA) after an overnight
fast and during 2.8 mmol/l increments in plasma glucose. A

deconvolution method was used to reconstruct insulin secretion rates
from C-peptide concentrations and calculate the 6 minute incremental
insulin secretion response. Fasting very low density lipoprotein triglycer-
ide (VLDL-TG) production rate and pool size was measured by a non-
isotopic competitive blocking method. 3-point Dixon Magnetic
Resonance Imaging was used to estimate the liver and the pancreatic
fat. Data are shown as mean ± SD or median with range.
Results: This subgroup of DiRECT was representative of the United
Kingdom type 2 diabetes population with early type 2 Diabetes: 57%
male; 53.1±7.8 years; 99.5±16.2 kg; BMI 34.4±4.2 kg/m2, diabetes du-
ration 2.9±1.7 years. Fasting plasma glucose (FPG) was 8.4±2.6 mmol/l
with fasting plasma insulin (FPI) 92±57 pmol/l. Liver fat was markedly
elevated at 14.7±9.8%. Mean pancreatic fat was also elevated at 8.3
±2.3%. The production rate of VLDL1-TGwas 545±179 mg/kg/day with
VLDL1-TG pool size of 2291±1645mg. Fasting NEFA was 0.61±0.20
mmol/l and 0.31±0.13mmol/l at 70min of the SISTA. Liver fat positively
correlated with VLDL1-TG production rate (R=0.43; p<0.0001),
VLDL1-TG pool size (R=0.31; p=0.003), FPI (R=0.52; p<0.0001), and
FPG (R=0.35; p=0.001).The median first phase insulin secretion was
0.138 nmol/min/m2 (range -0.068 to +0.321).Total cohort first phase in-
sulin response correlated negatively with FPG (R=-0.35; p<0.001). This
correlation was much stronger in males (R=-0.54; p<0.0001). FPI corre-
lated negatively with fasting NEFA in the whole cohort (R=-0.23;
p=0.015). The first phase insulin response was independent of age, dura-
tion of the diabetes, liver fat and VLDL1-TG pool size.
Conclusion: In this cohort of people with short duration type 2 diabetes,
median first phase insulin response was low although a wide range of
responses were observed. This was associated with fasting plasma glu-
cose control, reflecting the importance of beta cell function for overall
control in the early years of type 2 diabetes. There was no correlation
between first phase insulin response and duration within the first 6 years
of diabetes. Liver fat was nearly 3 times over the upper limit of the
population normal range. The data provide new insight into the conse-
quences of beta cell dysfunction in early type 2 diabetes and form a
baseline from which the effect of the weight loss intervention of
DiRECT can be measured.
Clinical Trial Registration Number: ISRCTN03267836
Supported by: DiRECT study is funded as a Strategic Research Initiative
by Diabetes UK.
Disclosure: S.V. Zhyzhneuskaya: Grants; Diabetes UK.
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Beta cell secretory responses to oral ethanol and isoethanolaemic i.v.
ethanol in healthy subjects
A.R. Lanng, L.S. Gasbjerg, N.C. Bergmann, T. Vilsbøll, F.K. Knop;
Center of Diabetes Research, University of Copenhagen, Hellerup,
Denmark.

Background and aims: The macronutrients glucose, protein and fat are
well known stimulators of the secretion of the incretin hormones glucose-
dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1
(GLP-1) from the enteroendocrine K and L cells, respectively, and thus
elicit what is denominated the incretin effect; i.e. a greater insulin re-
sponse after oral vs i.v. administration. Ethanol can also be considered
an energy-rich macronutrient, but it is not known whether oral adminis-
tration of ethanol elicits an incretin effect. The aim of this study was to
investigate a possible incretin effect of ethanol.
Materials and methods: In a double-blinded, cross-over design, we
subjected 12 fasted healthy men (age 25.3±3.9 (mean±SD) years;
BMI 22.6±2.6 kg/m2) to intragastrically instilled (0.70 g ethanol
per kg body weight in a 20% (v/w) solution infused over 5 minutes)
and isoethanolaemic i.v. infusion of ethanol (0.70 g ethanol per kg
body weight in a 20% (v/w) solution infused over 45 minutes to
mimic the plasma ethanol curve from the ‘oral’ day), respectively,
on two separate experimental days. Blood was sampled repeatedly
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during both experimental days. The primary endpoint was change in
serum insulin levels. Secondary endpoints included plasma/serum re-
sponses of glucose and C-peptide during the two ethanol administra-
tion forms.
Results: Isoethanoleamia during the two ethanol administration forms
was obtained (mean peak plasma ethanol concentrations were reached
after 45 minutes during both ethanol administration forms and amounted
to 1.8±0.3 (i.v.) and 1.7±0.4 g/l (p=0.22). Plasma glucose levels did not
differ between the two days. No increment in serum insulin was observed
during the ‘oral’ ethanol load and a decrease in insulin levels was ob-
served during the isoethanolaemic i.v. infusion (Figure 1). Thus, serum
insulin responses (as assessed by incremental AUC0-180 min) were signif-
icantly lower on the i.v. day compared to the day of intragastric adminis-
tration (-1,478±520 vs -33±652 pmol/l × min (mean±SEM), p=0.05)
(Figure 1). No difference between serum C-peptide responses between
the two days was observed.
Conclusion: We show that - in contrast to other macronutrients -
‘oral’ ethanol does not promote an insulin response and that
isoethanolaemic i.v. infusion of ethanol decreases serum insulin con-
centrations. As serum C-peptide concentrations were similar during
the two ethanol.

Clinical Trial Registration Number: H-16026085
Disclosure: A.R. Lanng: None.
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ERK7 is a novel regulator of insulin secretion and lipidmetabolism in
Drosophila melanogaster
K. Hasygar, R. Hynynen, K. Kokki, V. Hietakangas;
Department of Biosciences/Institute of Biotechnology, University of
Helsinki, Helsinki, Finland.

Background and aims: Mitogen Activated Protein Kinases (MAPKs)
are Ser/Thr kinases which regulate a wide variety of cellular processes.
Although this family is very well studied, some of the members like
ERK7 (ERK8/MAPK15) are poorly characterized. ERK7 is an atypical
MAP kinase which was shown to be activated by amino acid and serum
starvation inDrosophila S2 cells. We have developed in vivo Drosophila
models to further characterize its role in the regulation of insulin sensi-
tivity and lipid metabolism.
Materials andmethods: dILP2-Gal4; UAS-GFP driver linewas used for
Insulin Producing Cells (IPC) specific genetic manipulations. CG-Gal4
was used for fat body (fly counterpart of liver and adipose tissue) specific
experiments. RNAi lines and p53 overexpression lines were obtained
from VDRC, Austria and Bloomington Stock Center, USA. CRISPR/
cas9 technique was employed to generate ERK7 mutants. qRT-PCR as-
says were used to measure mRNA levels of insulin like peptides and
lipogenic genes. Immunostainings using anti-dILP2 antibody were used
to assess secretion of insulin like peptides. Gas chromatography was used
for quantitative lipidomics.
Results: We hereby show that ERK7 is an important regulator of
insulin secretion and lipid metabolism in Drosophila. We observed
that upon starvation, ERK7 is expressed in median neurosecretory

cells (IPCs) which regulate larval growth by secreting insulin-like
peptides (dILPs) in diet-dependent manner. We demonstrate that
overexpression of ERK7 in IPCs strongly inhibits dILP secretion
which consequently impairs larval development. We also identify
p53 as an upstream activator of ERK7 in IPCs. Further, we establish
that ERK7 function in IPCs is necessary for efficient starvation
response. Finally, we also demonstrate that ERK7 has important
metabolic functions outside IPCs. We show that ERK7 function in
lipogenic tissues of Drosophila is important for normal lipid homeo-
stasis. ERK7 expression in fat body (fly counterpart of liver and
adipose tissue) disturbs lipid metabolism and leads to insulin resis-
tance. To further explore ERK7 functions, we have generated ERK7
mutants which display obese phenotypes. RNA sequencing of the
mutants has revealed a crucial role for ERK7 in lipid metabolism
and insulin sensitivity. Hence, we aim to characterize ERK7 as a
potential link between diet, diabetes and obesity.
Conclusion: ERK7 regulates insulin secretion in diet dependent manner.
In addition, it has a crucial role in modulating insulin sensitivity and lipid
metabolism in peripheral adipose tissue.
Disclosure: K. Hasygar: None.

489
Sex difference in the effect of foetal exposure to maternal diabetes on
insulin secretion
J.-F. Gautier1, L.S. Fetita1, F. Mauvais-Jarvis2, F. Ibrahim3, R. Porcher3,
C. Abi Khalil4, G. Velho5, S.-P. Choukem1, S. Hadjadj6, E. Larger7, R.
Roussel4, P. Boudou3, E. Ravussin8, M. Marre4, J.-P. Riveline1;
1University Paris 7, Lariboisiere Hospital, Paris, France, 2Tulane
University, New Orleans, USA, 3Saint-Louis Hospital, Paris, 4Bichat
Hospital, Paris, 5INSERM UMRS 1138, Paris, 6CHU, Poitiers, 7Cochin
Hospital, Paris, France, 8Penington Center, Baton Rouge, USA.

Background and aims: We previously showed that foetal exposure to
maternal type 1 diabetes (T1D) is associated with altered glucose-
stimulated insulin secretion in adult offspring. Here, we investigated
whether this β-cell defect displays a gender dimorphism.
Materials and methods: Twenty nine adult non-diabetic offspring of
T1D mothers (ODMs) were compared to 29 non-diabetic offspring of
T1D fathers (ODFs). We measured insulin secretion in response to oral
glucose and to I.V. glucose ramping followed by I.V. arginine. Insulin
sensitivity and body composition were assessed by a euglycemic
hyperinsulinemic clamps and dual-energy X-ray absorptiometry
respectively.
Results: There was no significant difference between ODMs and
ODFs with respect to age (mean (sd): 26.2 (6.1) yrs vs. 25.9 (6.2);
p=0.82), female gender (55% vs. 52%), anthropometric variables,
routine lab tests and insulin sensitivity (M value: 11.5 (2.9) mg/
kg.min vs. 11.7 (2.5); p=0.75). In response to oral glucose, males
and females ODMs displayed a reduced early insulin secretion
(median (IQR)): 6.0 (3.8 to 9.4) and 9.3 (7.3 to 13.1) μU/mmol
vs. 10.4 (5.9 to 14.2) and 13.3 (7.6 to 25.9); p=0.035. In contrast,
in response to graded I.V. glucose infusion, a significant interaction
(p=0.03) between group and offspring gender was found for the
slope of insulin secretion rate against plasma glucose indicating
that only females ODMs, but not males, exhibited decreased insu-
lin secretion. There was no defect in response to combined I.V.
arginine and glucose suggesting that males and females ODMs
exhibit a functional β-cell defect rather than a reduced β-cell mass.
Conclusion: Foetal exposure to maternal type 1 diabetes predisposes to
β-cell dysfunction in adult male and female offspring. This β-cell defect
is characterized by a sexual dimorphism following I.V. glucose
stimulation.
Clinical Trial Registration Number: PHRC AOR 04032
Supported by: DRCD; ASSERADT; NIH; ADA
Disclosure: J. Gautier: Grants; DRCD.
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Impaired beta cell function and reduced incretin effect following
surgical acute beta cell loss in humans
V.A. Sun1, T.Mezza1, F. Cinti1, C.M.A. Cefalo1, S.Moffa1, G. Sorice1, F.
Impronta1, A. Mari2, A. Giaccari1;
1Università Cattolica del Sacro Cuore, Rome, 2CNR, Padua, Italy.

Background and aims: Pancreaticoduodenectomy (PD) causes acute
beta-cell loss (~50%) and a compensatory increase in GLP-1 secretion.
In this study we explored the effects of PD on quantitative and qualitative
parameters of insulin secretion.
Materials and methods: We studied insulin secretion, β cell glucose
sensitivity (GS) and incretin effect in 13 non-diabetic patients, (10 F/8
M, 51±15 yrs., BMI 27.9±5.3 kg/m2), before and after PD, using a 2-h
hyperglycemic clamp (HC) + arginine and a mixed meal test (MMT).
Beta cell-GS was calculated as the ratio of insulin secretion and glucose
increments (HC) or modeling (MTT). Incretin effect was estimated as the
ratio of GS during MTT and HC and the potentiation factor of several
potentiating mechanisms.
Results: As expected, PD caused a significant reduction in total insulin
secretion rate, (77.3±6.68 before surgery vs. 37.3±4.90 nmol·m-2 after
surgery, nmol·m-2,p<0.001), basal insulin secretion rate, (101±9.82 be-
fore surgery vs. 60.2±6.62 pmol·min-1·m-2 after surgery, p<0.01), incre-
mental first phase, (- 58%, p<0.01) second phase, (- 33%, p<0.04) as well
as in arginine-stimulated insulin secretion (1919±330.5 before surgery vs.
648.7±244.1pmol/L after surgery, p=0.01). GS was reduced by 38% dur-
ing HC and by 78% during MMT. Consequently, the incretin effect also
decreased significantly following PD (2.87±0.47 before surgery vs. 1.11
±0.17 after surgery, p<0.01), while no change was observed in the poten-
tiation factor evaluated during MMT (PF before surgery 1.30±0.18 vs.
after surgery 1.47±0.22, p=0.58).
Conclusion: These data suggest that acute beta-cell loss determines not
only quantitative, but also qualitative alterations of residual beta-cell
mass. Further, impaired β-cell GS during MTT following PD may be
driven by the decreased incretin effect. The previously observed increased
GLP1 secretion following PD does not seem to fully compensate for the
reduced incretin effect. Our data are in favor of a pivotal role of the
incretin effect (even more than incretin concentration) on the dysregula-
tion of beta-cell responsiveness.
Clinical Trial Registration Number: NCT02175459
Disclosure: V.A. Sun: None.
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Insulin sensitivity, beta cell function and hepatic insulin extraction:
associations with adiposity and family history of type 2 diabetes in
admixed adolescents
A.C.J. Vasques1, D.F. Camilo1, K. Hayashi1, A. Tura2, C.C. Silva1, M.P.
Zambon3, M.A.G. Antônio3, B. Geloneze1;
1Laboratory of Investigation on Metabolism and Diabetes (LIMED),
University of Campinas, Campinas, Brazil, 2Metabolic Unit, CNR
Institute of Neuroscience, Padova, Italy, 3Department of Pediatrics,
University of Campinas, Campinas, Brazil.

Background and aims:Beta-cell dysfunction and insulin resistance have
different manifestations across racial/ethnic groups and there is lack of
knowledge regarding the pathophysiology of type 2 diabetes mellitus
(T2DM) for ethnic admixed adolescents. The Brazilian people are one
of the most admixed populations in the world, which is the result of five
centuries of interethnic crosses of peoples from three continents. We
aimed to investigate the influence of adiposity and family history of
T2DM on aspects of insulin sensitivity, beta-cell function and hepatic
extraction of insulin in Brazilian normoglycemic adolescents.
Materials and methods: 82 adolescents (41 girls) underwent the 120-
min. hyperglycemic clamp. The insulin sensitivity index was adjusted for
free fat mass. Insulin secretion and beta-cell function parameters were

obtained from C-peptide deconvolution. The hepatic insulin extraction
and the disposition index, which represents the beta-cell function relative
to insulin sensitivity, were calculated. The nutritional status was classified
based on BMI for age according to the Centers for Disease Control and
Prevention growth charts.
Results: After adjusting for pubertal stage, both lean and overweight/
obese adolescents had similar glycemic profile (HbA1c: 5.1 ± 0.1 vs.
5.2 ± 0.1%; p = 0.621) and similar disposition index (952 ± 134 vs.
757 ± 90 mg.kg.min*100 per pmol; p = 0.234), respectively.
Overweight/obese adolescents had about 1/3 of the insulin sensitivity of
lean adolescents (1.1 ± 0.2 vs. 3.4 ± 0.3 mg.kg.min.pmol*1000), which
was compensated by an increase around 2.5 times in basal (130 ± 7 vs. 52
± 10 pmol.l.min) and total insulin secretion (85839 ± 5076 vs. 34407 ±
7273 pmol), and in first (8136 ± 577 vs. 3456 ± 827 pmol) and second
(69493 ± 4240 vs. 27916 ± 6075 pmol) phases of insulin secretion; re-
spectively (p < 0.001 for all). This increase was accompanied by a mean
reduction in hepatic insulin extraction of 35% (33 ± 4 vs. 51 ± 5 %; p =
0.013), and an increase in beta-cell glucose sensitivity by 2.7 times (86 ±
7 vs. 32 ± 10 pmol.min_mmol.l; p = 0.001), respectively. The presence of
positive family history of T2DMwas not associated with derangements in
insulin sensitivity, beta-cells function and hepatic insulin extraction.
Conclusion: In an admixed sample of Brazilian adolescents, the hyper-
glycemic clamp test demonstrated a strong influence of adiposity and no
direct influence of family history of T2DM in different aspects of glucose
metabolism.
Supported by: CNPq, process n. 563664/2010-0
Disclosure: A.C.J. Vasques: Grants; The National Counsel of
Technological and Scientific Development (CNPq), process n. 563664/
2010-0, supported the present study.
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Specific GLUT2 invalidation in enteroendocrine cells: impact on
glucose homeostasis and enteroendocrine cell plasticity in mice
A. Grosfeld1, L. Choï1, C. Schmitt1, C. Osinski1, G. Guillemain1,2, B.
Blondeau1,2, A. Leturque1, P. Serradas1;
1UPMC, UMRS 1138, Centre de recherche des Cordeliers, 2Present ad-
dress UMRS 938, Centre de recherche Saint-Antoine, Paris, France.

Background and aims: The role of glucose transporter GLUT2 in the
intestine has been partially uncovered. We have recently published that intes-
tinal GLUT2 invalidation in all epithelial cells leads to a delayed tissue dis-
tribution of glucose and reveals unexpected roles in gut homeostasis, includ-
ing a reduced density of glucagon-like peptide-1 (GLP-1) positive cells.
Because GLUT2 is not only located at the membrane of enterocytes but also
in enteroendocrine cells, we wanted to understand the specific role of
enteroendocrine cells in GLUT2-mediated control of glucose homeostasis
and enteroendocrine cell plasticity.
Materials and methods: To address this question, we generated an induc-
ible GLUT2 deficient mouse model specifically in enteroendocrine cells
(GLUT2ΔIEEC) by breeding GLUT2 floxed mice with Ngn3-CreERTm
mice (gift fromG. Gradwohl). GLUT2 invalidation was induced by tamox-
ifen gavages at 2-months of age (4 days at 1mg/mouse/day). Body weight
gain, oral glucose tolerance test (2g/Kg), plasma insulin and GLP-1 mea-
surements were performed 4 weeks after enteroendocrine GLUT2 invali-
dation. Intestinal GLP-1 content was determined in the jejunum, the ileum
and the colon 4 weeks after GLUT2 invalidation.
Results:Bodyweight gain was similar in GLUT2ΔIEEC and control mice.
Unexpectedly, glucose tolerance was improved in GLUT2ΔIEEC as com-
pared to control mice (AUC 9241 ± 1191 vs. 12472 ± 1006 mg/dL per
120 min., P<0.05). In accordance with this result, we found that basal and
glucose-induced plasma insulin was increased in GLUT2ΔIEEC as com-
pared to control mice (at basal state 0.48 ± 0.07 vs. 0.33 ± 0.03 ng/mL,
P<0.05; at 30 min. 0.58 ± 0.04 vs. 0.45 ± 0.04 ng/mL, P<0.05). GLUT2
invalidation in enteroendocrine cells led to a decreased GLP-1 content in
all intestinal segments compared to control mice (jejunum 30 ± 2 vs. 54 ±
2 pmol/g tissue, P<0.01; ileum 60 ± 3 vs. 85 ± 3 pmol/g tissue, P<0.01;
colon 106 ± 6 vs. 142 ± 11 pmol/g tissue, P<0.05). The impaired intestinal
GLP-1 content in GLUT2ΔIEEC did not alter basal and stimulated plasma
GLP-1 (before and 10 min after oral glucose load). We are currently
working on the appropriate cell-sorting strategy to demonstrate specific
GLUT2 invalidation in enteroendocrine cells.
Conclusion: Our data revealed a new role of GLUT2 on endocrine cell
plasticity in the gut but also on glucose homeostasis independently of
plasma GLP-1 level.
Supported by: INSERM, UPMC, ICAN Foundation
Disclosure: A. Grosfeld: None.
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Effect of high insulin levels and hyperglycaemia on valvular
interstitial cells
J.I. Selig1, D.M. Ouwens2,3, P. Akhyari1, A. Lichtenberg1, M. Barth1;
1Department of Cardiovascular Surgery, University Hospital of the
Heinrich-Heine-University Düsseldorf, Medical Faculty, 2Institute of
Clinical Biochemistry and Pathobiochemistry, German Diabetes Center,
Düsseldorf, 3German Center for Diabetes Research, München-
Neuherberg, Germany.

Background and aims: Type 2 diabetes (T2D) is a risk factor for the
development of calcific aortic valve disease (CAVD). During CAVD,
fibrosis, ECM remodeling and finally calcification of the valve cusps take

place. Despite the high incidence of T2D and CAVD, knowledge about
the effect of a diabetic environment on cellular mechanisms in the valve is
limited. In a previous study, we demonstrated that valvular interstitial
cells (VIC) are sensitive to insulin and become insulin resistant in re-
sponse to chronically elevated insulin levels. In this study, diabetic con-
ditions like hyperglycemia and insulin resistance were simulated in vitro
to gain better insight in the degeneration of VIC and processes leading to
fibrosis and remodeling.
Materials and methods: Primary VIC, isolated from ovine aortic valves,
were cultured for 6 d in normal (100 mg/dl; NG) and high glucose (450
mg/dl; HG) medium to simulate hyperglycemic conditions. Additionally,
cells were treated with insulin (100 nM) to mimic an environment with
increased insulin levels and decreased insulin sensitivity. Cell count was
determined every second day and glucose concentration in the superna-
tant wasmeasured daily in order to describe themetabolic activity of VIC.
Degenerative processes and remodeling of the ECMwere investigated by
gene expression analyses of marker genes, e.g. alpha smooth muscle actin
(aSMA) and collagen type I (COL1A1). Calcium accumulation, which
occurs during severe degeneration, was quantified with a calcium assay.
Data were collected in independent experiments using VIC from six
individual sheep and are expressed as mean ± SEM.
Results: At the end of cultivation time, the cell count of insulin-treated
VIC under NG conditions was significantly increased compared to NG or
HG VIC (NG insulin 1.56 ± 0.16 x106; NG 1.15 ± 0.09 x106, p = 0.024;
HG 1.08 ± 0.16 x106, p = 0.005). The glucose concentration in the su-
pernatant decreased under NG conditions significantly at 5 d (NG 51 ± 8
mg/dl, NG insulin 48 ± 7 mg/dl, p < 0.0001) and 6 d (NG 55 ± 10 mg/dl,
NG insulin 40 ± 11 mg/dl, p < 0.0001) compared to fresh medium. In
contrast, the glucose concentration in HG medium was stable, indepen-
dent of time point or treatment group. Gene expression analyses showed a
significantly decreased aSMA expression after insulin treatment in NG
medium (0.53 ± 0.1 fold of NG, p = 0.024) and a similar trend in HG
medium (HG 0.97 ± 0.11, HG insulin 0.70 ± 0.13, p = 0.505), whereby
HG alone had no effect (p > 0.999). The COL1A1 transcription was
increased by trend after insulin treatment (1.83 ± 0.17 fold of NG, p =
0.158) and also under hyperglycemia (1.92 ± 0.43 fold of NG, p = 0.195),
whereas the combination of both treatments had an additive effect (2.40 ±
0.66 fold of NG, p = 0.065). However, calcium accumulation was not
affected by diabetes-like conditions.
Conclusion: Insulin leads to an increased proliferation rate of VIC and a
reduced activation phenotype with decreased aSMA transcription. When
further supplemented with hyperglycemia, core markers of ECM remod-
eling are altered by high insulin levels, representing an in vitro effect
mimicking the clinically observed correlation of T2D and CAVD. All in
all, the herein presented in vitro model may facilitate the investigation of
T2D and CAVD in more detail.
Supported by: Deutsche Stiftung für Herzforschung
Disclosure: J.I. Selig: Grants; Deutschen Stiftung für Herzforschung.
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Mid51 regulates not only mitochondrial viability but also glucose-
stimulated-insulin secretion in pancreatic beta cells
J. Schultz, R. Waterstradt, S. Baltrusch;
Institut of Medical Biochemistry and Molecular Biology, Rostock,
Germany.

Background and aims: The quality of mitochondria is maintained
through fusion and fission events that alternate. This dynamic is important
for pancreatic beta cells function. Mitochondrial fission is finalized by the
dynamin-related protein 1 (Drp1), which is able to constrict mitochondria.
The mitochondrial membrane protein Mid51 has been proposed to act as
a receptor that can recruit Drp1 from the cytosol to the outer mitochon-
drial membrane. Several studies suggest that Mid51 promotes mitochon-
drial fusion by inactivation of Drp1. However, this mechanism remains to
be firmly established. Therefore, the aim of this study was to investigate
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changes in mitochondrial dynamics, autophagy and cellular function after
overexpression of Mid51 in beta cells.
Materials and methods: Overexpression of Mid51 in MIN6 cells was
achieved using the pcDNA expression vector. Mid51 gene expression
was determined by quantitative RT-PCR. Mid51 protein content and dis-
tribution was analysed using western blots and immunofluorescence.
Glucose-stimulated insulin secretion was analysed by ELISA. Cellular
oxygen consumption was measured with a Clark-type O2 micro sensor.
Confocal microscopy was used to investigate mitochondrial membrane
potential, mitochondrial morphology and formation of auotphagosomes
after staining with TMRE, MitoTracker Green and a LC3 marker,
respectively.
Results: Overexpression of Mid51 resulted in significant enhanced gene
and protein expression compared to control transfected MIN6 cells.
Control cells showed a homogenous mitochondrial network structure.
In contrast, cells with enhanced expression of Mid51 exhibited fragmen-
tation of mitochondria with perinuclear cluster formation. Both, the mi-
tochondrial membrane potential and oxygen consumption were signifi-
cantly reduced in cells overexpressing Mid51 compared to control
transfected cells. Whereas the control transfected cells respond normal
after stimulation with 25 mmol/l glucose we found an impairment of
glucose-stimulated insulin secretion after overexpression of Mid51.
LC3 expression analyses indicated deficits in the regulation of autophagy
in cells with enhanced Mid51 level.
Conclusion:Our results suggest that Mid51 is important for regulation of
mitochondrial function e.g. membrane potential and oxygen consumption
and eventually to maintain glucose-stimulated insulin secretion in MIN6
cells. Because enhanced Mid51 expression disturbed the mitochondrial
live cycle and autophagy the protein is likely to be a key player of mito-
chondrial viability. Future work is important to elucidate if changes in
expression and regulation of Mid51 contributes to the development of
beta-cell dysfunction in type 2 diabetes.
Disclosure: J. Schultz: None.
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The interaction between vitamin D and renin-angiotensin system in
the determination of hepatic metabolism in human HepG2 cells un-
der insulin-resistant state
T.P. Wong, D. Zhang, P.S. Leung;
School of Biomedical Sciences, The Chinese University of Hong Kong,
Hong Kong, Hong Kong.

Background and aims: Vitamin D deficiency or hypovitaminosis D is
associated with increased risks of insulin resistance, type 2 diabetes
mellitus (T2DM) and its related non-alcoholic fatty liver disease
(NAFLD); meanwhile, inappropriate activation of the hepatic renin-
angiotensin system (RAS) leads to the liver dysfunction and increased
risk of T2DM, such as abnormalities in lipid and glucose metabolism.
Our previous findings show that calcitriol (an active metabolite of vi-
tamin D) reduces hepatic triglyceride accumulation and glucose output
in diabetic db/db mice and human hepatocellular cell HepG2 under
insulin-resistant conditions. Notwithstanding the existence of this find-
ing, the protective action of vitamin D in regulating the activation of
hepatic RAS-induced metabolic abnormalities under insulin resistance
remains unquestionable. The present study was, therefore, designed to
investigate the effects of calcitriol on the expression and function of the
RAS components in HepG2 and primary hepatocytes under insulin-
resistance state.
Materials and methods: Human hepatocellular cell line HepG2 and
isolated c57/BL6J mouse hepatocytes were used as in vitro and ex vivo
models, respectively. To mimic T2DM-related insulin-resistance, HepG2
cells and isolated primary hepatocytes were cultured in high-glucose plus
high-insulin conditions (30mM glucose; 100nM insulin). Male T2DM
db/db mice were also used for in vivo studies. In vitro, ex vivo and
in vivo effects of calcitriol on the expression and function of the hepatic

RAS components (angiotensin II/ACE/AT1/AT2 receptors and angioten-
sin 7/ACE2/Mas receptor axes) were then examined.
Results: As expected, major RAS components (e.g. angiotensinogen,
AT1/AT2/Mas receptors, and ACE/ACE2) were expressed in the
HepG2 and isolated hepatocyte cells. Interestingly, our preliminary data
showed that high-glucose plus high-insulin culture conditions significant-
ly upregulated the expression of the key RAS components, notably the
AT1 receptor in HepG2 cells. More interestingly, the treatment with dif-
ferent concentrations of calcitriol (0.1-10nM) significantly suppressed the
inappropriate activation of the AT1 receptor expression under insulin-
resistant conditions in a dose dependent manner (1.66 ± 0.17 vs 0.70 ±
0.09, p<0.01), of which these inhibitory effects on AT1 receptor were
observed from 4 to 6 hour-calcitriol treatment. In corroboration with the
HepG2 cells, similar results on the protective effects of calcitriol were
also observed in the isolated hepatocytes.
Conclusion: These data indicate that hormonal vitamin D (calcitriol) has
modulatory action on the inappropriate upregulation of the hepatic RAS
under insulin-resistant conditions in HepG2 cells, and that potential vita-
min D supplementation might provide a cost-effective measure for im-
proving hepatic metabolic dysfunction in T2DM and related NAFLD.
Suppor ted by: Research Grants Counci l o f Hong Kong
(CUHK14110314)
Disclosure: T.P. Wong: Grants; Research Grants Council of Hong Kong
(CUHK14110314).
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Novel small molecules targeting lipid phosphatase SHIP2: new
treatments for type 2 diabetes
Z. Polianskyte-Prause1, T.A. Tolvanen1, S. Lindfors1, K. Kon2, H.
Wang1, V. Dumont1, P.-H. Groop3,4, T. Wada2, H. Tsuneki2, T.
Sasaoka2, S. Lehtonen1;
1Department of Pathology, University of Helsinki, Helsinki, Finland,
2Department of Clinical Pharmacology, University of Toyama, Toyama,
Japan, 3University of Helsinki, 4Abdominal Center Nephrology,
University of Helsinki and Helsinki University Hospital, Helsinki,
Finland.

Background and aims: Lipid phosphatase SH2 domain-containing ino-
sitol 5´-phoshatase 2 (SHIP2), a negative regulator of the insulin signaling
pathway, is upregulated in muscle, adipose and kidney tissue in experi-
mental models of diabetes, and its inhibition leads to improved insulin
sensitivity. Thus, SHIP2 is a potential therapeutic target molecule for the
treatment of insulin resistance in type 2 diabetes and diabetic kidney
disease. However, to date only a few chemical compounds possessing
an inhibitory effect on SHIP2 are known.
Materials and methods: To identify new molecules that inhibit SHIP2
more efficiently than the known inhibitors and possess more favorable
properties to be eligible drug candidates, we performed in silico structure-
based virtual screening of small molecule chemical libraries. The most
potent candidates were validated by biological screening and analyzed
using cultured cells, diabetic db/dbmice and mice overexpressing SHIP2.
Results:We identified 379 potential SHIP2 inhibitor candidates that
had more favorable interaction energies than the previously de-
scribed SHIP2 inhibitor, AS1949490, and four of them had IC50

values lower than 10 μmol. Interestingly, virtual screening revealed
anti-diabetic drug, metformin, and compound 118 among these
molecules as potential SHIP2 inhibitors. We found that compound
118 (IC50 value of 0.75 μmol) and metformin (IC50 value of 6.1
μmol) inhibit the catalytic activity of the recombinant SHIP2 phos-
phatase domain by 100% and 39%, correspondingly. In addition,
compound 118 inhibits the catalytic activity of SHIP2 in cultured
myotubes and podocytes, and in skeletal muscle and kidney of
SHIP2 overexpressing mice more efficiently than metformin. We
also observed that, opposite to metformin, compound 118 amelio-
rates impaired glucose tolerance in SHIP2 overexpressing mice.
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Conclusion: Compound 118 inhibits the activity of SHIP2 in vitro and
in vivo and ameliorates peripheral insulin resistance. Furthermore, com-
pound 118 has higher SHIP2 inhibition potential than the well-known
drug, metformin. This highlights the potential of SHIP2 as a drug target
and provides an avenue to identify and design novel molecules, which
can be used to develop new insulin sensitizers for future clinical trials.
Supported by: EFSD, ERC, JAES, Sirgid Juselius Foundation, Diabetes
Research Foundation
Disclosure: Z. Polianskyte-Prause: None.
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Identification of basolateral, not luminal, orientation of insulin and
IGF1 receptors in gut epithelia
C.E. Stidsen, B. Ballarín-González, S.T. Buckley, S.G. Schéele, J.
Ahnfeldt-Rønne, H. Hvid, B.F. Hansen, E. Nishimura;
Global Research, Novo Nordisk A/S, Maaloev, Denmark.

Background and aims: Due to the robust barrier properties of the gas-
trointestinal tract, appreciable amounts of insulin are expected to remain
unabsorbed following oral administration. Given this, it is critical to un-
derstand the orientation of the insulin and insulin-like growth factor 1
receptors (InsR and IGF1R, respectively) expressed on the intestinal ep-
ithelia, as these might potentially interact with the insulin present in the
intestinal lumen.
Materials andmethods:We investigated the expression and distribution
of InsR and IGF1R in the gastrointestinal tract of mice and rats by means
of Western blotting, quantitative PCR (qPCR) and immuno-
histochemical (IHC) analyses. Furthermore, we assessed InsR- and
IGF1R-mediated signalling by Surefire analysis in in vitro systems of
intestinal epithelial or goblet-cell function (i.e. Caco-2, T84 and HT29-
MTX-E12 cell monolayers). In addition, insulin-mediated signalling was
investigated in rat intestinal tissue mounted in Ussing chambers.
Results:Western blot analysis demonstrated relatively low levels of both
receptors in the duodenum, jejunum and ileum of the animals, with re-
ceptor expression gradually increasing from the proximal to the more
distal regions of the small intestine. Maximal receptor levels were ob-
served in the ascending and transverse sections of the colon which, nor-
malised to tissue weight, expressed approximately 50-75% of the InsR
found in liver tissue. qPCR analysis of rat intestinal tissue confirmed the
described receptor distribution and supported the observations from the
Western blot analyses suggesting similar or higher levels of InsR com-
pared to IGF1R for most of the intestinal regions. Apical stimulation of
the cell monolayers with either human insulin (HI) or insulin-like growth
factor 1 (IGF1) did not result in significant InsR or IGF1R activation. In
contrast, application of the ligands on the basolateral side induced the
phosphorylation of their respective receptors in a concentration-
dependent manner and with EC50 values in the low nanomolar range.
Reflecting the activation of the receptors, basolateral (but not apical)
administration of HI or IGF1 resulted in a clear phosphorylation of pro-
tein kinase B (Akt). Similarly, basolateral exposure of an insulin analogue
(modified to withstand enzymatic degradation) to rat colonic mucosa
mounted in Ussing chambers induced a significant increase in Akt phos-
phorylation compared to that of apically-treated tissue (p<0.05).
Visualisation of the InsR in murine intestinal samples by means of IHC
analyses further confirmed the localisation of the InsR in the basolateral
membrane.
Conclusion: Collectively, these results indicate a wide expression
of InsR and IGF1R throughout the gastrointestinal tract with a
clear basolateral orientation of receptors in the intestinal epithelia
which essentially renders these receptors inaccessible to any unab-
sorbed insulin that may be present in the intestinal lumen follow-
ing oral dosing of insulin.
Disclosure:C.E. Stidsen: Employment/Consultancy; Employee at Novo
Nordisk A/S. Stock/Shareholding; Stock/Shareholder of Novo Nordisk
A/S.

498
Calcineurin is involved in the regulation of human adipocyte glucose
uptake
A.R.G. Fonseca1,2, E. Carvalho1,3, J.W. Eriksson2, M.J. Pereira2;
1Center for Neuroscience and Cell Biology, Coimbra, Portugal,
2Department of Medical Sciences, University of Uppsala, Uppsala,
Sweden, 3Department of Geriatrics, University of Arkansas for Medical
Sciences, Little Rock, USA.

Background and aims:Calcineurin inhibitors (CNIs), e.g. tacrolimus (Tac),
are the cornerstone immunosuppressive therapy used after transplantation to
prevent graft rejection. They are associated with metabolic side effects, like
dyslipidemia, insulin resistance (IR) and development of diabetes mellitus
(DM). CNIs inhibit lipid storage and expression of lipogenic genes in adipose
tissue (AT), contributing to the development of dyslipidemia and IR. CNIs
also reduce glucose uptake (GU) by reducing the amount of glucose trans-
porter type 4 (GLUT4) on the cell surface via increased internalization in
white AT and muscle cells, without altering the total levels of GLUT4 or
insulin signaling. Our aim was to investigate possible pathways involved in
the decrease ofGLUT4 in the plasmamembrane and consequent reduction of
GU induced by CNIs in human subcutaneous AT (SAT).
Materials and methods: Human SAT biopsies were obtained by needle
aspiration from the lower part of the abdomen from nondiabetic subjects (34
females/11 males, HbA1c 34±3.3 mmol/mol, BMI 26.7±4.7 Kg/m2, mean
±SD). Adipocytes isolated with collagenase were treated for 75 min or 20 h
(short- and long-term) with Tac (100 nM), cyclosporine A (CsA, 100 nM),
deltamethrin (Delt, 1μM), okadaic acid (OA, 250 nM), actinomycinD (ActD,
5 μg/ml) or cycloheximide (CH, 25 μM) and the GU was measured in the
absence (basal) and in the presence of 25 and 1000μU/ml insulin for 1h, using
D-[U-14C] glucose. The concentration of each drug used did not decrease the
cell viability. AT incubated for 20 hwith Tac (100 nM)was used to analyse the
expression of genes involved in GLUT4 translocation with a PCR array. Top-
and down- regulated genes and genes that were statistically different between
control and Tac treatment were validated by standard qRT-PCR.
Results: Short- and long-term incubation with Tac, CsA and Delt decreased
both basal and insulin-dependent GU in adipocytes to the same extent (about
16% and 34%, respectively, p<0.05) and without additive effects when co-
incubated. This suggests that the effects of CNIs onGU are due to calcineurin
inhibition. OA, used at a concentration (250 nM) that does not inhibit cal-
cineurin but inhibits protein phosphatases 1 and 2A, increased the GU in
adipocytes to 154% (p<0.01). Thus, the decrease in GU observed with
CNIs is specific to calcineurin inhibition and not due to a general phosphatase
inhibition. The inhibition of gene transcription by ActD and protein transla-
tion by CH also reduced GU by about 45% and 52%, respectively, p<0.05,
but no Tac effects were seen when gene transcription and protein translation
were inhibited. However, the expression of genes involved in GLUT4 trans-
locationwas not affected byTac, suggesting that theGU reduction induced by
CNIs may be due to effects on other genes, or protein amount or activation.
Conclusion: The specific inhibition of calcineurin, but not of other pro-
tein phosphatases 1 and 2A, decreases GU in subcutaneous adipocytes.
This effect requires gene transcription and/or protein synthesis, but not
gene expression of well-known genes involved in GLUT4 trafficking and
cytoskeleton function. These data suggest that inhibition of calcineurin
can contribute to impaired glucose handling in peripheral tissues, as re-
ported with calcineurin therapy in organ-transplanted patients.
Supported by: FCT, NjurFonden, SSMF, DiabetesFonden, EXODIAB,
Ernfors Foundation
Disclosure: A.R.G. Fonseca: None.
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The role of GLUT4 in the kidney proximal tubule in blood glucose
control and kidney function
L.A. Gallo1,2, M.R. Gandhi1,2, E.D. Abel3, I. Rubera4, M. Tauc4, J.M.
Forbes1,5;
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1Mater Research Institute-University of Queensland, Woolloongabba,
2School of Biomedical Sciences, The University of Queensland, St
Lucia, Australia, 3Department of Medicine, Carver College of
Medicine, University of Iowa, Iowa City, USA, 4Laboratoire de Physio-
Médecine Moléculaire, Centre National de la Recherche Scientifique,
Nice, France, 5Mater Clinical School of Medicine, The University of
Queensland, South Brisbane, Australia.

Background and aims: The contribution of the kidneys to blood glucose
control has become increasingly recognized. This includes both endoge-
nous glucose production in fasting states and the reabsorption of filtered
glucose; the latter being the target of novel type 2 diabetes drug class,
sodium-dependent glucose transporter (SGLT)-2 inhibitors. Our labora-
tory has identified the presence of the insulin-sensitive glucose transport-
er, GLUT4, in kidney proximal tubule cells. We aimed to ascertain the
role of this transporter in blood glucose control and kidney function.
Materials and methods: Proximal tubule cell-specific GLUT4 knockout
mice (GLUT4KO) were generated by breeding GLUT4 floxedmice with
iL1-sglt2-cre mice and compared to wildtype littermates (WT). Twenty-
week old male and female mice were studied (n=11-16/group). An oral
glucose tolerance was performed and kidney function determined using
24 h urine collections.
Results: Male mice lacking the GLUT4 transporter in renal proximal
tubule cells had elevated blood glucose levels in both fed (12.4 ± 0.8 vs
10.5 ± 0.3 mmol.l-1) and fasted (10.7 ± 0.7 vs 9.1 ± 0.3 mmol.l-1) states,
and impaired glucose tolerance during the OGTT (AUGC: 2,145 ± 201 vs
1,691 ± 72 mmol.l-1 x 120 min) compared to WT littermates (p<0.05).
There was a trend (p=0.06) for reduced urine flow rate (1.3 ± 0.2 vs 1.9 ±
0.2 ml.24h-1) and smaller kidneys (368 ± 10 vs 411 ± 18 mg) in these
male GLUT4 KO mice compared to WT. There were no differences in
food or water consumption between groups. Conversely, in female mice,
deletion of the GLUT4 transporter from kidney proximal tubule cells did
not affect blood glucose levels, kidney weight, or urine production.
Conclusion: These findings highlight sex-specific differences in the role
of proximal tubule GLUT4 in whole-body glucose homeostasis and urine
formation. This may have implications for therapeutic targeting of renal
glucose reabsorption in the treatment of type 2 diabetes. Further assess-
ment of peripheral insulin sensitivity, kidney handling of glucose, and
overall kidney function is ongoing.
Supported by: NHMRC (Australia), Diabetes Australia, Heart
Foundation (Australia)
Disclosure: L.A. Gallo: Grants; National Health and Medical Research
Council (Australia), Diabetes Australia, Heart Foundation (Australia).
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Estrogens modulate glucose homeostasis by increasing glucagon-like
peptide -1 secretion for L and alpha cells
S. Handgraaf, R. Dusaulcy, F. Visentin, J. Philippe, Y. Gosmain;
HUG Geneva, Geneva, Switzerland.

Background and aims: The implication of estrogens and their associated
signalling pathways on metabolism have generated much interest.
Clinical and experimental data indicate a beneficial effect on energy
and glucose homeostasis associated with improved insulin-sensitivity
and positive effects on insulin secretion. The aim of our study is to inves-
tigate the impact of estrogen on proglucagon-producing cells, pancreatic
alpha- and enteroendocrine L-cells.
Materials and methods: To study the consequences of sexual hormone
deprivation, adult female mice from the transgenic GLU-Venus x INS-
Cherry mouse strain were ovariectomized (ovx), or sham operated.
Conversely, the effects of estrogens were studied in ovx mice after ad-
ministration of 17β-estradiol (E2, 80μg/kg), or vehicle for 48 hours. The
direct effects of E2 were investigated on primary sorted alpha- and beta-
cells from ovx mice or on GLUTag cell line, treated during 48 hours with
E2 (10-8mol/l), or with the estrogen receptor beta agonist
Diarylpropionitrile (DPN, 10-8mol/l), for the GLUTag cells only.
Results: Ovx mice exhibited alteration of glucose tolerance during
OGTT (29.2 ± 6.0% increase of the area under the curve (AUC)) but
not during IPGTT associated to decreased GLP-1 secretion (0.49 ± 0.04
pmol/l and 0.29 ± 0.04 pmol/l for sham and ovx mice respectively, at
5 min after glucose load), an effect that can be reversed by E2-treatment.
E2 increases insulin (+104.9 ± 32.5%) and decreases glucagon (-63.7 ±
10.5%) pancreatic content and secretion while increasing pancreatic and
small intestinal GLP-1 contents. E2 directly acts on alpha-cells to de-
crease glucagon and increases GLP-1 secretions and contents. Studies
on intestinal cells from ovx mice and on the GLUTag cell line showed
that E2 was able to increase intestinal GLP-1 content and secretion.
Moreover, by the use of the highly selective estrogen receptor beta ago-
nist, the Diarylpropionitrile (DPN) at the concentration of 10-8mol/l, we
could determine that the impact of estradiol on intestinal GLP-1 content
and secretion is mainly mediated trough the activation of the estrogen
receptor beta.
Conclusion: E2 has not only beneficial direct actions on insulin and
glucagon secretion, but also increases GLP-1 secretion from both intesti-
nal L and pancreatic alpha-cells, highlighting the potential of the estro-
genic pathway to reduce type 2 diabetes.
Disclosure: S. Handgraaf: None.
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Glucose-dependent insulinotropic polypeptide (GIP) deficiency im-
proves obesity but worsens bone loss in ovariectomised mice
Y. Kanemaru1,2, N. Harada1,2, S. Simazu-Kuwahara1, Y. Ueda1, S.
Yamane1, Y. Murata1, T.J. Kieffer3,2, N. Inagaki1,2;
1Diabetes, Endocrinology and Nutrition, Kyoto University, 2JSPS Core-
to-Core Program, A. Advanced Research Networks, Kyoto, Japan,
3Department of Cellular and Physiological Sciences, University of
British Columbia, Vancouver, Canada.

Background and aims:Ovarian hormone deficiency such as menopause
induces osteoporosis and increases the risk of obesity and insulin resis-
tance. Glucose-dependent insulinotropic polypeptide (GIP) is a gut hor-
mone released from enteroendocrine K-cells after food intake and en-
hances insulin secretion through GIP receptor (GIPR) expressed in pan-
creatic β-cells. GIPR is also expressed in adipose and bone tissue. GIP
deficiency protected the mice from high fat diet-induced obesity and
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insulin resistance. Moreover, GIP deficiency showed reduced bone vol-
ume. In this study, we assessed the contribution of GIP in ovariectomy
(OVX)-induced obesity, insulin resistance, and osteoporosis.
Materials andmethods:GIP deficiency in C57BL/6 mice was produced
by insertion of a sequence coding green fluorescent protein (GFP) into the
preproGIP gene. Homozygous mice (GIPgfp/gfp) have a complete absence
of circulating GIP while plasma GIP levels are reduced in heterozygous
(GIPgfp/+) mice. Female wild-type (WT) C57BL/6 mice served as con-
trols. At the age of 8 weeks, ovariectomies (OVX) were performed on
WT, GIPgfp/+, and GIPgfp/gfp mice, with a subgroup of WT mice given a
sham operation. Mice were weighed weekly during experiments. At 20-
30 weeks of age, oral glucose tolerance tests and insulin tolerance tests
were performed. Fat mass, energy expenditure, and locomotor activity
were measured at 25 weeks of age. At 16weeks of age, bone analysis was
performed by micro-computed tomography. Plasma osteocalcin levels
were measured by ELISA.
Results: Weight gain following OVX was substantially reduced In in
GIPgfp/gfp mice and the associated increase in subcutaneous and visceral
fat mass was completely prevented by the elimination of GIP. The OVX-
induced increase in food intake and decreases in locomotor activity and
energy expenditure were not significantly altered in GIPgfp/+ or GIPgfp/gfp

mice. OVX lead to glucose intolerance inWTmice but glucose tolerance
in GIPgfp/gfp-OVX mice was similar to WT controls given sham surgery.
Insulin sensitivity remained similar among all groups. Cancellous bone
mineral density was reduced in WT mice by OVX, but the reduction was
even greater in GIPgfp/gfp-OVX mice and GIP depletion also promoted
reduced bone cortical thickness, in association with reduced plasma
osteocalcin levels.
Conclusion: GIP deficiency ameliorates excess weight gain and adipos-
ity after ovariectomy but enhances ovariectomy-induced osteoporosis,
particularly in cancellous bone by suppressing bone formation.
Supported by: JSPS Core-to-Core Program, A. Advanced Research
Networks
Disclosure: Y. Kanemaru: None.

502
The nuclear receptor FXR decreases enteroendocrine L cell response
to gut microbiota metabolites, the short chain fatty acids
S. Ducastel, V. Touche, M.-S. Trabelsi, B. Staels, S. Lestavel;
INSERM U1011, Lille, France.

Background and aims: Diabetes mellitus involves many metabolic
disorders including a decrease in incretin effect. One of the incretine
hormones, Glucagon-Like Peptide-1 (GLP-1), is produced and secreted
by enteroendocrine L cells which represent 1% of the intestinal epithe-
lial cells. We have recently shown that bile acid nuclear receptor
Farnesoid X Receptor (FXR) activation in enteroendocrine L cells de-
creases glucose-induced ChREBP-dependant proglucagon (GLP-1
precursor) gene transcription. By inhibiting glycolysis pathway, FXR
also decreases glucose-induced GLP-1 secretion. We hypothesize that
FXR could globally decrease L cell response to other GLP-1 secreta-
gogues. The aim of this study is thus to investigate the role of FXR in
the L cell response to short chain fatty acids (SCFA) which are metab-
olites produced by the gut microbiota via fermentation of non digestible
polysaccharides. Indeed, in addition to their contribution of 5 to 10% of
the daily energetic resources, SCFA are also signalling molecules as
they bind to the transmembrane receptor FFAR2, thereby promoting
GLP-1 secretion by L cells.
Materials and methods: FXR was activated in vitro in the murine cell
line GLUTag, in the human cell line NCI-H716 and in vivo in C57Bl6/J
mice by the synthetic agonist GW4064. GLP-1 secretion tests (ELISA) in
response to natural (propionate and butyrate) and synthetic FFAR2 ago-
nists were performed in vitro in GLUTag and in NCI-H716 and ex vivo on
murine colonic explants. FFAR2 mRNA levels were evaluated by qPCR
in colon from mice treated with GW4064, from KO FXR mice and from

mice treated with colesevelam, a bile acid sequestrant, which display a
drastic down regulation of intestinal FXR transcriptional activity.
Results: In vivo FXR activation decreases FFAR2 mRNA levels and the
subsequent ex vivo colonic GLP-1 secretion in response to butyrate. As a
mirror effect, FXR KO and colesevelam treated mice exhibit increased
colonic FFAR2 mRNA levels. Moreover, in vitro, both in GLUTag and
NCI-H716 cells, FXR activation decreases GLP-1 secretion in response
to butyrate and to synthetic agonists of FFAR2 which is, at least in
GLUTag cells, in parallel to a decrease in proglucagon and FFAR2
mRNA levels.
Conclusion: FXR activation decreases L cell response to SCFA in terms
of GLP-1 secretion at least in part via the decrease of proglucagon and
FFAR2mRNA expression. Inhibiting FXR in intestine, pharmacological-
ly or by modulating the bile acid pool, leading to an increased L cell
response to various nutrients, may be a promising approach in Type 2
Diabetes therapies.
Disclosure: S. Ducastel: None.
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Inhibition of hepatic bile acid uptake prolongs bile acid signalling
leading to reduced adiposity, increased thermogenesis and enhanced
intestinal GLP-1 secretion
J.M. Donkers1, S.F.J. van de Graaf1,2;
1Tytgat Institute for Liver and Intestinal Research, AMC, Amsterdam,
Netherlands, 2Department of Gastroenterology and Hepatology, AMC,
Amsterdam, Netherlands.

Background and aims: Bile acids, known for their facilitating role in
fat absorption, are now also recognized as signalling molecules that
regulate glucose metabolism, inflammation, and energy expenditure
via activation of their receptors FXR and TGR5. Hepatic uptake of
bile acids is mediated by the sodium taurocholate co-transporting poly-
peptide (NTCP, SLC10A1) and different members of the organic
anion-transporting polypeptide (OATP) family. Here, we propose that
(partially) inhibiting hepatic bile acid transport will delay hepatic
clearance of bile acids from portal and peripheral blood, thereby
prolonging bile acid signalling and ameliorate metabolic diseases such
as diabetes.
Materials and methods: To investigate the effect of prolonged bile acid
signalling in vivo, NTCP deficient mice (Slc10a1 knockout) were studied
in a diet-induced-obesity (DIO) setting. Also, short and long term effects
of pharmacological inhibition of NTCP were studied in OATP1a/1b/–
KO mice (that lack all NTCP-independent bile acid uptake). The SGBS
pre-adipocyte cell line was used as an in vitromodel of human adipocytes
to study bile acid signalling in fat tissue, while the GLUTag cell line was
used to investigate bile acid-induced intestinal L-cell GLP-1 secretion.
Results: NTCP inhibition in vivo showed decreased clearance of serum
bile acid in both lean and DIO mice. Both male and female NTCP KO
mice displayed partial protection against deleterious effects of a high fat
diet comparedwith their wild type counterparts. In this setting, NTCPKO
mice had a lower bodyweight, reduced liver adiposity, and decreased size
of white adipose tissue storage depots. Treatment of the OATP1a/1b/–
KO mice with a specific NTCP inhibitor resulted in rapid reduction of
body weight (~15 % within 3 weeks). They also showed increased serum
GLP-1 levels, as well as an increase in body temperature. Importantly, no
detrimental effects of NTCP inhibition were seen on plasma ALT levels
or liver histology, while plasma bile acid concentrations significantly
increased. Stimulation of SGBS cells, a model of human brown adipo-
cytes, with the bile acid TCDCA or a specific TGR5 agonist (TG-1005)
for 2 hours, induced a significant upregulation of thermogenesis related
genes UCP-1, Dio2, and PGC1α. Injection of the same compounds in-
creased the capacity of mitochondria to use uncoupled respiration within
15 minutes. The same bile acid TCDCA and TGR-5 agonist TG-1005
showed an significant increase in GLP-1 secretion by GLUTag cells, 2
hours after stimulation.
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Conclusion: Both long-term and short-term studies in mouse models
affected in their BA transport capacity point towards an improved meta-
bolic state upon reduced hepatic bile acid uptake. In vitro research con-
firms that conjugated bile acids execute their beneficial effects in adipo-
cytes and intestinal GLP-1 secretion most likely via TGR5.
Supported by: NWO Netherlands Organization for Scientific Research;
ERC
Disclosure: J.M. Donkers: None.
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The intestinotrophic effects of glucagon-like peptide 1 and 2 are not
important for the metabolic effects of bariatric surgery
P. Wismann1, P. Barkholt1, N. Vrang1, L.L. Baggio2, J.A. Koehler2, D.J.
Drucker2, D.A. Sandoval3, J. Jelsing1;
1Gubra, Hørsholm, Denmark, 2Lunenfeld-Tanenbaum Research Institute,
Toronto, Canada, 3University of Michigan, Ann Arbor, USA.

Background and aims: The prevalence of obesity and related co-
morbidities is reaching pandemic proportions. Today, the most effective
obesity treatments are glucagon-like peptide 1 (GLP-1) analogs and bar-
iatric surgery, respectively. Interestingly, the anti-obesity treatment effects
of both intervention paradigms have been associated with adaptive
growth responses in the gut. The objective of this study was to evaluate
the intestinotrophic effects of glucagon-like peptides and the importance
of this mechanism in bariatric surgery.
Materials and methods: In situ hybridization was used to provide a
detailed and comparative anatomical map on the local distribution of
GLP-1 receptor (Glp1r), GLP-2 receptor (Glp2r) and preproglucagon
(Gcg) mRNA expression throughout the mouse gastrointestinal tract.
Gut development in GLP-1R-, GLP-2R- or GCG-deficient mice was
compared to their corresponding wild-type (WT) controls, and
intestinotrophic effects of GLP-1 and GLP-2 analogs was assessed in
WT mice. Lastly, gut volume was determined in a mouse model of ver-
tical sleeve gastrectomy (VSG).
Results: Comparison of Glp1r, Glp2r and Gcg mRNA expression indi-
cated a widespread, but distinct, distribution of these three transcripts
throughout all compartments of the mouse gastrointestinal tract. While
mice null for Glp1r or Gcg showed normal intestinal morphology
(Glp1r-/- 688±37 mm3 vs. WT 700±31 mm3, p=0.81 and Gcg-/- 944
±43mm3 vs. WT 938±44mm3, p=0.92), Glp2r-/- mice exhibited a slight
reduction in small intestinal mucosa volume (13±3.7%, 547±10 mm3 vs
475±20 mm3, p=0.01). Pharmacological treatment with GLP-1 and GLP-
2 analogs markedly increased gut volume (70±6.5% increase, p=0.001
GLP-1+GLP-2 combination vs. vehicle treatment). In contrast, VSG sur-
gery had no effect on intestinal morphology (small intestine volume VSG
885±82 mm3 vs. sham 879±44 mm3, p=0.95).
Conclusion: The present study indicates that the endogenous
preproglucagon system does not play an essential role in normal gut
development in the mouse. Similarly, increased circulating GLP-1 levels
in VSG-treated mice could not be coupled to changes in intestinal mor-
phometry. We conclude that pharmacological treatment with long-acting
GLP-1 and GLP-2 analogs enhanced gut growth in the mouse, and that
intestinotrophic effects of GLP-1 and GLP-2 are revealed upon
supraphysiological stimulation of their cognate receptors only.
Supported by: Innovation Fund Denmark
Disclosure: P. Wismann: Grants; Innovation Fund Denmark.
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Development of an antagonistic GLP1R antibody to block GLP-1
signalling in vivo
E.K. Biggs1,2, L. Liang2, J. Naylor2, R. Collier3, D. Hornigold2, P. Ravn4,
D. Baker2, M. Coghlan2, F. Reimann1, F.M. Gribble1;

1Institute ofMetabolic Science, University of Cambridge, 2Department of
Cardiovascular and Metabolic Disease, MedImmune, 3In vivo Sciences -
UK, AstraZeneca, 4Department of Antibody Discovery and Protein
Engineering, MedImmune, Cambridge, UK.

Background and aims: Glucagon like peptide-1 (GLP-1) and GLP-1
mimetics enhance glucose-dependent insulin secretion by binding to
GLP-1 receptors (GLP1R) on pancreatic beta cells. Despite the therapeu-
tic success of GLP-1mimetics for the treatment of type 2 diabetes, several
clinical effects of GLP-1 remain unexplained at a mechanistic level, par-
ticularly in extra-pancreatic tissues such as the cardiovascular system.
The objective of this study was to generate and characterise a monoclonal
antagonistic antibody for the GLP1R that can be used to block GLP1R
signalling in vivo.
Materials and methods: A naïve phage display selection strategy was
used for isolation of single chain variable fragments (ScFv) that bound to
GLP1R. The first two rounds were soluble selections on biotinylated
human GLP1R extracellular domain, the third round was a cell surface
selection using CHO cells overexpressing mouse GLP1R. This led to the
isolation of 18 ScFv clones for functional analysis. The clone with the
highest affinity, Glp1R0017, was converted into a human IgG1 and
characterised further. In vitro antagonistic activity was assessed in a num-
ber of assays; a cAMP based HTRF assay in GLP1R overexpressing cell
lines, a live cell cAMP imaging assay using INS-1 832/3 cells transfected
with the Epac2-camps probe, and an insulin secretion assay in INS-1 832/
3 cells. Glp1R0017 was further tested in immunostaining of mouse pan-
creas, and the ability of Glp1R0017 to block GLP1R in vivo was assessed
by intraperitoneal glucose tolerance tests (ipGTT) in C57/Bl6 mice (n=8
per group).
Results: Naïve phage display led to the selection of Glp1R0017.
Glp1R0017 was found to be antagonistic against mouse, human,
rat, cyno and dog GLP1R with IC50 values of 5.2 nM, 43.3 nM,
5.3 nM, 9.0 nM and 11.7 nM, respectively. This antagonistic activ-
ity was specific to GLP1R; no antagonistic activity was found in
cells overexpressing the glucose dependent insulinotropic peptide
receptor (GIPR), GLP-2 receptor or glucagon receptor. INS-1 832/
3 imaging experiments, measuring cAMP changes in real time,
showed that GLP-1 stimulated cAMP was reduced 2.8 fold after
15 minute pre-incubation of cells with Glp1R0017 (p<0.001). Also
in INS-1 832/3 cells, Glp1R0017 reduced insulin secretion stimulat-
ed by GLP-1 from 1.4 fold to 0.8 fold (p<0.001). Immunostaining
of mouse pancreas tissue with Glp1R0017 showed specific staining
in the islets of Langerhans, not observed in GLP1R KO tissue.
In vivo, Glp1R0017 reversed the glucose-lowering effect of
liraglutide during ipGTT in mice.
Conclusion: Glp1R0017 is a monoclonal antagonistic antibody to the
GLP1R that blocks GLP-1 actions on pancreatic beta cells, including
elevation of cAMP and insulin secretion. In vivo inhibition of GLP1R
has also been demonstrated by ipGTT. This antibody holds the potential
to investigate the physiological importance of GLP1R signalling in extra-
pancreatic tissues where less is known about the cellular targets and
signalling pathways activated by GLP-1.
Supported by: Wellcome and MRC Metabolic Disease Unit grants
Disclosure: E.K. Biggs: None.
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Exploring the autophagy mechanism in pancreatic alpha cell
M. Himuro1, T. Miyatsuka1, L. Suzuki1, M. Koike2, C. Shiota3, G.K.
Gittes4, Y. Fujitani5, H. Watada1;
1Department of Metabolism and Endocrinology, Juntendo University
Graduate School of Medicine, Tokyo, 2Department of Cell Biology and
Neuroscience, JuntendoUniversity Graduate School ofMedicine, Tokyo,
Japan, 3Vanderbilt University, Nashville, 4University of Pittsburgh,
Pittsburgh, USA, 5Gunma University, Institute for Molecular and
Cellular Regulation, Gunma, Japan.
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Background and aims: It has been reported that autophagy plays a
pivotal role in intracellular quality control through degradation of subcel-
lular damaged organelles and components. While autophagy has been
demonstrated to play an essential role in β-cell homeostasis, it remains
to be elucidated how the cellular autophagy affects the homeostasis and
function of glucagon-secreting α cells, another type of pancreatic endo-
crine cells.
Materials and methods: In order to generate a mutant mouse model
lacking Atg7, a key molecule for autophagosome formation, specifically
in α cells (αAtg7KO), we crossed the Atg7flox/flox mice with the Gcg-
CreERTM mice that induce Cre-mediated recombination under the con-
trol of the glucagon (Gcg) locus.
Results: When the αAtg7KO mouse was administered tamoxifen at the
age of four weeks, accumulation of p62 was observed specifically in α
cells, suggesting that α-cell autophagy was specifically disrupted as de-
signed. Histological analysis revealed that the number of α cells was
increased in αAtg7KO mice compared to control littermates, and multi-
layered glucagon-positive cells were observed in the islets of αAtg7KO
mice. On the other hand, metabolic parameters such as body weight,
blood glucose levels and glucose tolerance were comparable between
αAtg7KO mice and control littermates. In addition, there was almost no
difference in serum glucagon levels between the groups.
Conclusion: These findings suggest that α-cell autophagy plays a role in
regulatingα-cell mass and islet formation. Further investigation would be
needed to investigate underlying mechanisms of this phenotype.
Disclosure: M. Himuro: None.

507
Islet amyloid induces beta cell dysfunction in mice independent of
toll-like receptor 2 signalling
H.C. Denroche1, I.W. Suen1, K. Yau2, C. Verchere1,2;
1Surgery, University of British Columbia, 2Pathology and Laboratory
Medicine, University of British Columbia, Vancouver, BC, Canada.

Background and aims: Islet amyloid, formed by the aggregation of beta
cell-derived islet amyloid polypeptide (IAPP), is thought to contribute to
beta cell dysfunction in type 2 diabetes, however the mechanism is un-
clear. IAPP aggregates recruit macrophages to pancreatic islets and in-
duce secretion of pro-inflammatory cytokines, contributing to islet in-
flammation and impaired beta cell function in mice. In vitro, the induction
of pro-inflammatory cytokine expression by IAPP aggregates is mediated
by toll-like receptor 2 (TLR2) and its downstream adaptor molecule
Myeloid Differentiation Primary Response Gene 88 (MyD88). We hy-
pothesized that IAPP aggregates induce beta cell dysfunction and subse-
quent diabetes development through TLR2-dependent signalling.
Materials and methods: To test this, we examined the impact of TLR2
or MyD88 deletion on islet amyloid induced islet inflammation and beta
cell dysfunction in mice. As rodent IAPP does not aggregate to form islet
amyloid, we utilised mice expressing the human form of IAPP in beta
cells (hIAPP Tg/0 mice), which develop islet amyloid, islet inflammation,
and diabetes. We first crossed hIAPP Tg/0 mice with Tlr2-/- mice to
generate Tlr2-/- hIAPP Tg/0 and Trl2+/+ hIAPP Tg/0 mice, as well as
hIAPP 0/0 littermate controls. As IAPP aggregates could induce islet
inflammation through redundant TLR pathways, many of which signal
through MyD88, we next generated hIAPP Tg/0 mice with myeloid-
specific deletion of MyD88 by crossing hIAPP Tg/0 mice with
Myd88flox/flox Lysmcre/+ mice.
Results: Tlr2+/+ hIAPP Tg/0 mice were significantly hyperglycemic and
glucose intolerant relative to hIAPP 0/0 littermate controls on high fat
diet. Surprisingly, Tlr2-/- hIAPP Tg/0 mice did not have attenuated hy-
perglycemia relative to Trl2+/+ hIAPP Tg/0 mice (18.8 ± 2.0 vs 16.0 ± 1.4
mmol/L at 18 weeks, n=6-11, p=0.4) nor improved glucose tolerance.
Beta cell function was impaired in both Tlr2-/- hIAPP Tg/0 and Trl2+/+

hIAPP Tg/0 mice, evidenced by ~5 fold reductions of plasma insulin
levels and ~2 fold increases in proinsulin: insulin ratios compared to their

respective hIAPP 0/0 controls. Furthermore, inflammatory markers were
elevated in islets of both Tlr2-/- hIAPP Tg/0 and Trl2+/+ hIAPP Tg/0
relative to hIAPP 0/0 controls, revealing that deletion of TLR2 did not
resolve islet amyloid induced islet inflammation. Deletion of MyD88 in
myeloid cells yielded similar results.Myd88flox/flox Lysmcre/+ hIAPP Tg/0
and Myd88flox/flox Lysm+/+ hIAPP Tg/0 mice displayed similar levels of
hyperglycemia (20.5 ± 2.3 vs 19.6 ± 1.9 mmol/l at 22 weeks, n=10)
compared to their respective hIAPP 0/0 controls (11.4 ± 1.4 and 11.5 ±
0.9 mmol/l at 22 weeks, n=5-8) on high fat diet. Relative to hIAPP 0/0
controls, hIAPP Tg/0 mice also had impaired glucose tolerance and re-
duced plasma insulin regardless of myeloid MyD88 deletion.
Conclusion: While TLR2 and MyD88 are necessary for the proinflam-
matory response to IAPP aggregates in vitro, these data demonstrate that
deletion of TLR2 signalling pathway components does not resolve islet
amyloid induced inflammation or beta cell dysfunction in mice, indicat-
ing that alternate innate signalling pathways likely contribute to the in-
flammatory and deleterious effect of islet amyloid in vivo.
Supported by: CIHR, JDRF postdoctoral fellowship, CDA postdoctoral
fellowship
Disclosure: H.C. Denroche: Grants; CIHR. Other; JDRF postdoctoral
fellowship, CDA postdoctoral fellowship.
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Influence of meal olfactory and visual stimuli on GLP-1 plasma
concentration in healthy volunteers
E.A. Shestakova1,2, I.A. Sklyanik1, E.D. Dedova2, L.V. Nikankina1,
M.V. Shestakova1,2, I.I. Dedov1,2;
1Endocrinology Research Centre, 2Lomonosov Moscow State
University, Moscow, Russian Federation.

Background and aims: Food ingestion is well known to induce a
rapid increase in plasma glucagon-like peptide-1 (GLP-1) level
much faster than food reaches the distal intestine where GLP-1 is
produced. The aim of the study is to investigate whether the olfac-
tory and visual alimentary stimuli can provoke the plasma GLP-1
rise before meal.
Materials andmethods: 13 healthy volunteers (5 men and 8 women) 21-
22 years old with a mean BMI 21,70 kg/m2 (18,74 - 25,45 kg/m2) with-
out DM and metabolic disorders had highly caloric delicious breakfast.
Venous plasma glucose, insulin and GLP-1 were examined twice at
fasting state (-5’, 0’ min), then twice (10’and 20’ min) when smelling
and looking at food (not eating), and then twice after the start of the meal
(30’ and 120’ min). Data analyzed by descriptive statistics.
Results: Baseline characteristics: HbA1c 4,97% ±0,26% mean waist-
hip ratio 0,77 ± 0,05, mean HOMA-IR 1,46 ± 0,69. All participants
had normal glucose tolerance. Mean fasting glucose was 4,62 mmol/l
(min 3,90; max 5,22 mmol/l), glucose at 120’ 4,84 mmol/l (min
3,90; max 6,28 mmol/l). No increase in insulin level in response to
olfactory and visual stimuli was observed. Seven participants (54%)
had GLP-1 plasma level increased from baseline in average by
33,2% in 10 minutes after they started smelling and watching the
food. The increase in plasma GLP-1 was associated with higher BMI
(Figure) and waist-hip ratio. The meal-stimulated GLP-1 peak was
observed at 30 min of the study as expected. The other 6 volunteers
showed no increase or slightly decrease in GLP-1 plasma level at 10’
min of smelling and watching the meal, while the meal-stimulated
GLP-1 peak was also observed at 30 min.
Conclusion:We found that increase in GLP-1 concentration in half of the
healthy volunteers is starting before food ingestion at the stage of smell-
ing and watching the food, mostly in participants with higher BMI. These
visual and olfactory stimuli might activate central neurotransmitters that
provoke the GLP-1 secretion in distal intestine. Heterogeneity of the
GLP-1 response to such stimuli needs further investigation. Figure.
Increase in plasma GLP-1 (%) from baseline to min 10 of visual and
olfactory alimentary stimuli in healthy volunteers. The results of partici-
pants are ranged from higher (1)(25,4 kg/m2) to lower (13) (18,7 kg/m2)
BMI

Supported by: Grant 14-35-00026 Russian Science Foundation
Disclosure: E.A. Shestakova: None.
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Plasma proneurotensin and diabetes risk in Iraqi immigrants and
native Swedes. The MEDIM population based study
L. Bennet1,2, A. Fawad1, J. Struck2, A. Bergmann2, O. Melander1;
1Department of Clinical Sciences, Lund University, Malmö, Sweden,
2Sphingotec, Hennigsdorf, Germany.

Background and aims: Proneurotensin has recently been shown to pre-
dict type 2 diabetes and cardiovascular morbidity and mortality. Type 2
diabetes is highly prevalent in Middle Eastern populations that represent
the largest non-European immigrant group in Sweden today. The aim of
this study was to investigate differences across ethnicities in
proneurotensin and its associations with type 2 diabetes risk.
Materials and methods: The MEDIM study is a population-based,
cross-sectional study conducted 2010-2012 in the general community,
City of Malmö, Sweden. Residents 30 to 75 years of age born in either
Iraq or Sweden were invited from the census register. Anthropometrics
and fasting plasma samples were collected and oral glucose tolerance tests
performed.
Results: Iraqi born individuals had significantly higher fasting
proneurotensin concentration than Swedish born (137.5 vs 119.8
pmol/L, p<0.001), irrespective of age, sex or body mass index (BMI).
Insulin sensitivity index and insulin secretion respectively, displayed
stronger associations with proneurotensin within the Iraqi than within
the Swedish born population as reflected by significant interactions be-
tween country of birth and proneurotensin (Pinteraction ISI=0.050;
Pinteraction DI =0.007). Iraqi born participants within the highest tertile of
proneurotensin had almost five times the odds of having type 2 diabetes
as compared to Swedes within the lowest tertile of proneurotensin.
Conclusion: This study reports that the Iraqi immigrant population com-
pared to the native Swedish population have higher levels of
proneurotensin irrespective of age, sex or body mass index. In this study
the effect of proneurotensin on insulin secretion and action is modified by
ethnic background in that the associations between proneurotensin and
insulin action and secretion are stronger in Iraqi immigrants than in native
Swedes. Our data indicate that part of the excess diabetes risk in theMiddle
Eastern immigrant population as compared to the native Caucasian popu-
lation, can be explained by higher levels of proneurotensin.
Supported by: ALF; Regino Skåne; Swedish Society ofMedicine; Swedish
research council
Disclosure: L. Bennet: Other; JS is employed by sphingotec GmbH, a
company having patent rights in the proneurotensin assay and commer-
cializing it. AB is CEO of sphingotec GmbH and holds shares in this
company.
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Differences in glucose and insulin metabolism after Roux-en-Y gas-
tric bypass and sleeve gastrectomy
M.S. Svane1,2, K.N. Bojsen-Møller1,2, C. Martinussen1,2, V.B.
Kristiansen3, G. van Hall4, J.J. Holst2, S. Madsbad1,2;
1Dept. of Endocrinology, Copenhagen University Hospital Hvidovre,
Hvidovre, 2NNF Center for Basic Metabolic Research, University of
Copenhagen, Copenhagen, 3Dept. of Surgical Gastroenterology,
Copenhagen University Hospital Hvidovre, Hvidovre, 4Dept. of
Clinical Metabolomics, Rigshospitalet, Copenhagen, Denmark.

Background and aims: The two surgical procedures Roux-en-Y gastric
bypass (RYGB) and sleeve gastrectomy (SG) induce major and sustain-
able weight losses and result in improved glycaemic control in patients
with pre-operative type 2 diabetes. The mechanism behind these benefi-
cial effects has been suggested to be related for the two procedures, but
many details remain to be elucidated. We therefore compared postpran-
dial glucose metabolism after similar weight losses in SG and RYGB
operated subjects as well as in obese controls (CON).
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Materials and methods: In a cross sectional design 12 SG operated
subjects (1.8±0.4 [mean±SD] years post SG), 12 RYGB operated subjects
(2.2±0.4 years post RYGB) and 12 obese CON subjects were included
and underwent a 4-hour liquid mixed meal test (400 kcal, 50 E% carbo-
hydrate, 35 E% fat, 15 E% protein). All subjects had normal glucose
tolerance (HbA1c<48 mmol/mol and fasting plasma glucose (PG) <6.1
mmol/L) and the groups were matched on BMI (SG: 33.4±8 kg/m2,
RYGB: 33.5±7, CON: 33.4±6, ANOVA p=0.99), age (SG: 42.8±11
years, RYGB: 43.0±7, CON: 44.9±12, p=0.86), and sex (3/9 (men/wom-
en) in all groups). Surgical groups were also matched on post-operative
weight loss (Pre-operative BMI: SG: 44.0±7 vs. RYGB 44.1±8, p=0.96).
Results: Fasting PG was similar in the two surgical groups (SG: 5.1
mmol/L vs. RYGB: 4.9, p=0.23), but was higher in CON subjects (5.3,
p<0.01 vs. RYGB). Postprandial glucose excursions differed between all
3 groups and were largest after RYGB with numerically higher peak
(p=0.08 vs SG, p<0.01 vs. CON) and lower nadir (p=0.02 vs. SG and
<0.01 vs CON) (Δmax-min plasma glucose: SG: 5.6±1.5 mmol/L,
RYGB: 7.2 ± 1.6, CON: 4.3±1.5, nadir PG: SG: 4.3±0.5, RYGB: 3.8
±0.6, CON: 4.4±0.4), whereas iAUC of PG was comparable between
groups (ANOVA p=0.77). Peak of insulin was also greatly exaggerated
after RYGB (p<0.01 vs. SG and CON), but was comparable after SG and
CON (p=0.42). In contrast, iAUC of insulin did not differ between the
groups (ANOVA p=0.41). Postprandial lactate followed the PG excur-
sions (Peak lactate: SG: 1.8±0.2, RYGB 2.1±0.2, CON: 1.4 ±0.3,
ANOVA p<0.01). Insulin clearance was larger in both surgical groups
(C-peptide/Insulin: SG: 25 (20;27) [median (IQR)], RYGB: 21 (15;23),
CON: 13 (11;19)). Insulin secretion related to insulin resistance
(Disposition Index (Insulinogenic index * 1/HOMA-IR): SG: 162
(119;202), RYGB: 199 (127;323), CON 89 (57;118)) was comparable
between RYGB and SG (p=0.26), but higher when compared with
CON subjects (p<0.05 vs. both SG and RYGB).
Conclusion: Postprandial glucose metabolism after RYGB and SG dif-
fers with respect to glucose excursions, nadir of glucose and peak of
insulin despite similar iAUC of both glucose and insulin. The metabolic
fate of ingested glucose also differs significantly after RYGB and SGwith
larger postprandial lactate formation after RYGB, suggesting that differ-
ential mechanisms underlie the improved glycaemic control in the two
surgical situations. In contrast, beta cell function in relation to the ambient
insulin resistance was similarly improved after SG and RYGB.
Clinical Trial Registration Number: NCT03046186
Supported by: Grant from Capital Region Research Foundation
Disclosure: M.S. Svane: Grants; Capital Region Research Foundation.
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Weight loss by two different diets increases the postprandial response
of GLP-1 but only the Paleolithic diet increases the postprandial
response of GIP
J. Otten1, M. Ryberg1, C. Mellberg1, B. Lindahl2, C. Larsson3, J. Juul
Holst4, T. Olsson1;
1Department of Medicine, Umeå University, 2Department of Public
Health and Clinical Medicine, Umeå University, Umeå, 3University of
Gothenburg, Gothenburg, Sweden, 4University of Copenhagen,
Copenhagen, Denmark.

Background and aims: Weight loss by diet intervention has shown
conflicting results on postprandial levels of glucagon-like peptide 1
(GLP-1) and glucose-dependent insulinotropic polypeptide (GIP). We
therefore investigated a Paleolithic diet (PD) and a prudent control diet
according to the Nordic nutrition recommendations (CD) and aimed to
compare the effect of the two diets on postprandial levels of GLP-1 and
GIP.
Materials and methods: Seventy healthy, obese, postmenopausal wom-
en were randomized to either the PD or the CD. In the PD group partic-
ipants were advised to eat vegetables, fruit, lean meat, fish, nuts and eggs.
Cereals, dairy products, added sugar and salt were excluded.With the CD

participants were advised to increase their intake of whole grain, fruit,
vegetables and fish. Dairy products andmeat were supposed to be low fat.
Both diets were without calorie restriction. Plasma levels of GLP-1 and
GIP were measured after ingestion of 75 g glucose at baseline and after 6
and 24 months of diet intervention. The incremental area under the curve
(iAUC) of GLP-1 and GIP was calculated during 120 min after glucose
intake.
Results: The PD group showed a more pronounced weight reduction
after 6 months (9.2 ± 4.2 kg (mean±SD)) and 24 months (8.1 ± 5.6 kg)
compared to the CDgroup (4.7 ± 4.2 kg at 6months and 4.9 ± 4.8 kg at 24
months; P<0.001 and P<0.05 for the difference between groups at 6
months and 24 months). For the PD group the iAUC of GLP-1 increased
by 34 % after 6 months and by 45 % after 24 months compared to
baseline. For the CD group the iAUC of GLP-1 increased by 11 % after
6 months and by 59 % after 24 months. For the PD group the iAUC of
GIP increased by 23% after 6 months compared to baseline but decreased
by 3 % in the CD group (P<0.05 for the difference between groups).
Conclusion: Postprandial levels of GLP-1 increased through diet-
induced weight loss by the Paleolithic diet and the control diet. The
postprandial GIP response increased through weight loss by the
Paleolithic diet but not by the control diet.
Clinical Trial Registration Number: Dnr 05-098M
Disclosure: J. Otten: None.
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Acute lowering of circulating fatty acids does not improve the
incretin effect in patients with type 2 diabetes
V.B. Chueire1, B.D. Astiarraga2, A.L. Souza1, R. Pereira-Moreira1, S.
Rodovalho3, S. Monte Alegre1, A. Tura4, A. Mari4, E. Ferrannini5, E.
Muscelli1;
1Department of Internal Medicine, State University of Campinas,
Campinas, Brazil, 2Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy, 3Department of Internal Medicine, Catholic
University of Campinas, Campinas, Brazil, 4CNR Institute of
Neuroscience, Padua, 5CNR Institute of Clinical Physiology, Pisa, Italy.

Background and aims: Plasma glucose is the main stimulus for
insulin secretion (IS), but non-esterified fatty acids (NEFA) and
the incretin hormones (mainly, GLP-1 and GIP) also are important
modulators of IS. The incretin effect (IE) accounts for the ~40-80%
higher IS after oral ingestion compared to intravenous glucose.
Palmitate impairs IE by downregulating GLP-1 receptor signaling
in beta-cell lines and isolated mouse islets. Insulin resistance and
defective IE are common in T2DM. Thus, increased NEFA levels
could impact beta-cell function through an impairment of IE. Our
aim was to test whether an acute NEFA reduction induced by
acipimox (ACP, a potent inhibitor of lipolysis) improves IE in
T2DM.
Materials and methods: Thirteen patients (10F/3M; 54.8±7.6 years,
mean±SD; BMI = 32.8±5.6 kg/m2; HbA1c = 7.24±0.48 %) received a
3-hour OGTT (75 g) and a 3-hour isoglycaemic glucose infusion (IV) on
separate days. Both tests were repeated after ACP ingestion (200 mg two
hours before and 1hour after starting glucose administration). C-peptide
deconvolution was used to calculate IS rates, andmathematical modelling
to quantitate beta-cell function and IE. The main parameters are insulin
secretion rate (ISR); glucose sensitivity (ßGS), i.e., the slope of the IS/
glucose dose-response curve; glucose-induced potentiation (PGLU), a
time-dependent modulation of the dose-response; and incretin-induced
potentiation (PINCR) calculated as the fold IS increment during OGTT
compared to IV glucose.
Results: On the OGTT, ACP decreased NEFA OGTT-area-under-curve
(AUC) by 55±14% (64±28 vs 27±9 mol.L-1.h-1, p<0.01). Fasting
glycaemia, OGTT and IV glucose AUCs were similar before and after
ACP, while ACP decreased incremental OGTT-glucose AUC (744±163
vs 902± 262 mol.L-1.3h-1, p<0.05). ISR was lower during IV than OGTT
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both in the control (58±19 vs 70±23 nmol.m-2; p<0.01) and ACP studies
(53±15 vs 64±20 nmol.m-2, p<0.01). ACP reduced ISR (64±20 vs 70±23
nmol.m-2, p<0.05) and did not change ßGS (32±11 vs 26±9
pmol.min-1.m-2.mM-1), PINCR (1.17±0.14 vs 1.12±0.19 fold), PGLU or
plasma glucagon and GIP (all p=ns). In contrast, ACP improved insulin
sensitivity, estimated as the oral glucose sensitivity index, OGIS (326±44
vs 291±60 ml.min-1.m-2, p<0.05). Changes in ISR were directly related to
changes in NEFA (rho=0.62, p=0.03) and inversely related to OGIS
(rho= -0.73, p=0.01).
Conclusion: In patients with type 2 diabetes, acute pharmacological
NEFA reduction lowers glycaemia and enhances insulin sensitivity but
does not improve the incretin effect.
Supported by: EFSD/Sanofi
Disclosure: V.B. Chueire: None.
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Glucagon response in patients with type 1 diabetes during meal-
related hypoglycaemia and hyperinsulinaemic, hypoglycaemic clamp
conditions
J. Muenzker1, S. Zenz1, O. Moser2, M. Motschnig1, A. Puffing1, H.
Elsayed1, P. Baumann3, H.-P. Schadler3, T.R. Pieber1,3, H. Sourij1, J.
Mader1;
1Endocrinology and Diabetology, Medical University of Graz, Graz,
Austria, 2Diabetes Research Group, Swansea University, Swansea, UK,
3Health, Joanneum Research GmbH, Graz, Austria.

Background and aims: It has been suggested that in long-standing,
C-peptide negative type 1 diabetes not only insulin secretion is
disturbed but also counter-regulatory response to hypoglycaemia
and in particular adequate glucagon secretion is blunted. Glucagon
response to hypoglycaemia was tested in a hypoglycaemic clamp
setting (clamp) vs. mimicking real-life hypoglycaemia conditions
by using a n increased insulin to carbohydrate ratio and exercise
challenge (real-life) in C-peptide positive (CP+) vs. C-peptide
negative (CP-) subjects with T1D.
Materials and methods:Data from one clamp study and three real-
life studies were pooled. In the clamp study 21 (10 CP+, 11 CP-)
subjects underwent a hyperinsulinemic, hypoglycaemic clamp (tar-
get 3.5mmol/L) after an overnight stabilisation phase at 5.5mmol/
L ± 10%. In the real-life studies 27 subjects (9CP+, 18CP-) were
investigated at the research centre and received standardised meals
with 180% of their regular short-acting insulin dose. Glucagon
response during hypoglycaemia was defined as the area under
the glucagon curve during the first hypoglycaemic episode (≤3.5
mmol/L). In both experiments, glucose was measured every 5min
(Super GL glucose analyser); glucagon samples were collected
using P800 (BD) blood tubes and analysis was performed via
specific sandwich ELISA (Mercodia). The area under the curve
(AUC) for glucagon was calculated using the trapezoidal method.
CP+ was defined as C-peptide concentrations ≥0.05 nmol/L.
Results: Baseline characteristics are given in Table 1. During real-life
both CP+ and CP- patients had significantly higher AUC-glucagon levels
as compared to clamp (CP+: p=0.0146 and CP-: p=0.0022, respectively).
During clamp, CP+ patients showed a higher glucagon response (AUC-
glucagon) compared to CP- patients (p=0.0074). This finding was not
observed in the real-life setting.
Conclusion: Patients during the real-life experiment had overall
higher glucagon response than patients undergoing the clamp ex-
periment. CP+ showed a higher glucagon response compared to
CP- during hypoglycaemic clamp conditions, but not during real-
life conditions. Whether this is due to differences in the patient
population investigated (e.g. difference in diabetes duration be-
tween clamp and real-life population) or due to the differences
in hypoglycaemia induced glucagon stimulation remains to be
elucidated.

Clinical Trial Registration Number: NCT02028078, DRKS00009604,
NCT02614768, DRKS00011488
Disclosure: J. Muenzker: None.
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Insulin resistance and beta cell function in pregnancies after gastric
bypass surgery
C.S. Göbl1, L. Bozkurt2, M. Leutner2, L. Andrei1, L. Fahr1, P. Husslein1,
W. Eppel1, A. Tura3, A. Kautzky-Willer2;
1Department of Obstetrics and Gynecology, Division of Obstetrics and Feto-
Maternal Medicine, Medical University of Vienna, 2Department of Internal
Medicine III, Div. of Endocrinology and Metabolism, Unit of Gender
Medicine, Medical University of Vienna, Vienna, Austria, 3Metabolic Unit,
Institute of Neuroscience, National Research Council, Padova, Italy.

Background and aims:Obesity has become amajor health care concern,
related to impaired quality of life and increased risk for metabolic disor-
ders. Surgical interventions are provided already in younger populations
at reproductive age if conservative strategies fail to derive satisfactory
weight reduction. Previous studies have shown altered glucose kinetics
in pregnancies following gastric bypass surgery, however, the pathophys-
iological alterations beyond these observations are not fully discovered.
Materials and methods:A total of 64 females (26 with history of gastric
bypass (RYGB), 19 obese and 19 normal weight controls) were consec-
utively recruited among women visiting our pregnancy outpatient depart-
ment between April 2014 to February 2016. A detailed metabolic char-
acterization of the study population was performed between 24 and 28
weeks of gestation including an extended 3h-75g-OGTTaswell as a short
frequently sampled intravenous glucose tolerance test (IVGTT) to pro-
vide estimates of insulin sensitivity and insulin secretion.
Results:We foundmajor alterations in glucose kinetics during the OGTT
including an early rise of plasma glucose followed by hypoglycemia in
86% of RYGB women. This was accompanied by increased insulin, C-
peptide and glucagon concentrations after oral glucose load. IVGTT data
suggested improved insulin sensitivity (CSI in RYGB vs. obese vs. nor-
mal weight: 2.31 vs. 0.81 vs. 3.72 (10-4 min-1 [μU/ml]-1, p<0.001) and
reduced acute insulin response to intravenous glucose (ΔAIRG: 81.9 vs.
149.7 vs. 89.2 μU/ml). Hence, the disposition index (CSI×ΔAIRG) was
improved in pregnancies after RYGB as compared to obese women but
subtle alterations in β-cell function were observed in RYGB vs. normal
weight controls. We further evaluated data on glucose disposal in n=15
RYGB and n=15 controls, which were matched for their actual BMI and
found improved insulin sensitivity in the RYGB subgroup.
Conclusion: Pregnancies after gastric bypass surgery are affected by
altered postprandial glucose insulin and C-peptide dynamics, associated
with higher glycemic variability. Insulin sensitivity is improved, however,
subtle alterations in β-cell function were still observed in pregnancies
following bariatric surgery. Longitudinal studies are at need to assess
potential consequences for fetal development and pregnancy outcome.
Disclosure: C.S. Göbl: None.

515
Glucagon-like peptide-1 (GLP-1) has no effect on peripheral vasodi-
lation but augments coronary microcirculatory flow in humans
S.J. Clarke1, J.P. Giblett2, T. Zhao2, A. Hubsch3, L. Yang3, D. Dutka1, J.
Cheriyan3, S.P. Hoole2;
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1Cardiovascular Medicine, University of Cambridge, 2Interventional
Cardiology, Papworth Hospital NHS Trust, 3Clinical Pharmacology,
University of Cambridge, Cambridge, UK.

Background and aims: We have previously demonstrated that GLP-1
(7-36) improves post-ischemic left ventricular contractility (stunning) in-
duced by coronary balloon occlusion in humans. The mechanism for this
cardioprotection is elusive; GLP-1 receptors are not expressed on human
myocardium. We hypothesised that GLP-1 (7-36) mediated vasodilata-
tionmay be responsible either by dilating coronary arteries, or dilating the
peripheral circulation, or both.
Materials and methods: 10 patients requiring left anterior descending
coronary artery stenting were recruited to undergo a forearm bloodflow
study, and a coronary microcirculation study. On the first visit we gave a
local intra-arterial infusion of 5 incremental doses of GLP-1 (7-36)
(0.0375, 0.075, 0.15, 0.3, and 0.6pmol/kg/min) for 6 minutes each and
assessed forearm bloodflow using standard plethysmography technique.
On the second visit, we recorded paired coronary haemodynamic mea-
sures (Pd, Pa, transit time (Tmn) at rest and during maximal adenosine
hyperaemia) at baseline (10 minutes after stent implantation) and after a
20-minute continuous infusion of GLP-1 (7-36) at 1.2pmol/kg/min. We
calculated Fractional Flow Reserve (FFR), Basal Microcirculatory
Resistance, Index of Microcirculatory Resistance (IMR), Coronary
Flow Reserve (CFR), and Coronary Collateral Flow Index (CFIp).
Results: The results are shown in Table 1 and illustrate that there was no
significant effect of GLP-1 on absolute change in forearm bloodflow
(1.838 to 1.909, p=0.78), forearm bloodflow ratio (1.152 to 0.974,
p=0.19), or percentage change in forearm bloodflow ratio (-14.372%,
p=0.2) from baseline to the top dose of 0.6pmol/kg/min. There were no
significant effects of GLP-1 on FFR (0.87 vs. 0.89, p=0.68), IMR (17.8
vs. 21.2, p=0.61), CFR (4.4 vs. 3.2, p=0.40) or CFIp(0.11 vs. 0.14
p=0.32). Resting Tmn was faster following GLP-1 (0.97 vs. 0.68,
p=0.02) and this was responsible for lowering basal microcirculatory
resistance (BMR) (82.4 vs. 55.5, p=0.02).
Conclusion: We did not observe any dilation in peripheral vessels with
GLP-1. Therefore it is unlikely that increasing left ventricular ejection
fraction by reducing afterload contributes to the mechanism of
cardioprotection in humans. GLP-1 appears to act as a coronary micro-
circulatory vasodilator in humans. Augmenting microcirculatory flow
opens stretch-activated calcium channels in adjacent cardiac myocytes,
increasing intracellular calcium, which in turn enhances contractility, a
mechanism known as the Gregg effect.

Disclosure: S.J. Clarke: Employment/Consultancy; MSD.
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The glucagon-like peptide-1 receptor agonist lixisenatide reduces
postprandial glucose excursions in totally pancreatectomised patients
C.T.B. Juel1, A. Lund1, C.P. Hansen2, J. Storkholm2, N. Wewer
Albrechtsen3, J. Holst3, T. Vilsbøll4, F.K. Knop1;
1Center for Diabetes Research, Hellerup/Copenhagen, 2Department of
Gastrointestinal Surgery, Rigshospitalet, University of Copenhagen,

Copenhagen, 3NNF Center for Basic Metabolic Research and
Department of Biomedical Sciences, Faculty of Health and Medical
Sciences, University of Copenhagen, Copenhagen, 4Steno Diabetes
Center Copenhagen, University of Copenhagen, Gentofte, Denmark.

Background and aims: The extrapancreatic effects of glucagon-like
peptide-1 (GLP-1) have been difficult to disentangle. Treatment of dia-
betes secondary to total pancreatectomy remains a challenge. We inves-
tigated the effects of the GLP-1 receptor agonist, lixisenatide, on post-
prandial glucose metabolism in totally pancreatectomised patients.
Materials and methods: In a double-blinded, randomised, cross-over
study, we recruited 12 totally pancreatectomised patients (3 women;
age: 65.0±9.5 [mean±SD] years; BMI: 22.9±3.9 kg/m2) and 12 control
subjects (4 women; age 64.4±7.6 years; BMI: 24.0±2.9 kg/m2). Both
groups were examined during two 3-hour liquid mixed meal tests (with
1.5 g paracetamol for evaluation of gastric emptying) after single-dose
injection of 20 μg of lixisenatide or placebo, respectively. Patients re-
ceived their regular dose of basal insulin the night before each experi-
mental day; no insulin was given during the meal tests. Blood was sam-
pled for measurements of plasma/serum concentrations of glucose, glu-
cagon, C-peptide and paracetamol.
Results: Compared to placebo, lixisenatide significantly reduced post-
prandial plasma glucose excursions in totally pancreatectomised patients
(AUC±SEM: 2,715±179 vs 3,473±177 mmol/l × min, p=0.006) and con-
trols (AUC: 814±14 vs 1,152±57 mmol/l × min, p<0.0001) (figure 1). In
totally pancreatectomised patients, C-peptide was undetectable in plasma
and lixisenatide significantly reduced gastric emptying as well as post-
prandial glucagon responses (AUC: 620±162 vs 1,479±271 pmol/l ×
min, p=0.003). In the control subjects, lixisenatide reduced postprandial
plasma C-peptide responses (AUC: 105±19 vs. 261±34 nmol/l × min,
p=<0.001) and decelerated gastric emptying significantly whereas post-
prandial glucagon responses were unaffected (AUC: 1,283±159 vs 1,253
±225 pmol/l × min, p=0.879).
Conclusion: The GLP-1 receptor agonist lixisenatide reduces postpran-
dial plasma glucose excursions in totally pancreatectomised patients. The
mode of action seems to involve deceleration of gastric emptying and
reduced postprandial responses of gut-derived glucagon.

Clinical Trial Registration Number: NCT02640118
Supported by: Sanofi Aventis
Disclosure: C.T.B. Juel: None.
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Early exercise performance predicts late-onset development of type 2
diabetes in New Zealand obese mice
C.A. Springer, A. Chadt, H. Al-Hasani;
Institute for Clinical Biochemistry and Pathobiochemistry, German
Diabetes Center, Leibniz Institute for Diabetes Research at Heinrich
Heine University Düsseldorf; German Center for Diabetes Research
(DZD), Düsseldorf, Germany.

Background and aims: Regular exercise training improves insulin
sensitivity and glycaemia. However, individuals with type-2 diabetes
(T2D) may largely differ in their response to exercise and subsequent
improvements in glycaemic control, implicating that the genetic back-
ground affects the ability to respond to exercise. Our aim was to
investigate on the molecular level exercise-induced alterations in glu-
cose homeostasis in an established polygenic mouse model for T2D,
the inbred New Zealand Obese (NZO) mouse strain.
Materials and methods: NZO mice were fed a high-fat diet with 30 %
fat from calories after weaning. At week 6 of life, micewere subjected to a
6-weeks chronic interval training on treadmills, or kept as sedentary con-
trols. Endurance capacity was assessed by acute running tests before and
after the training intervention. Fasting (6h) plasma glucose levels (FPG)
and glucose tolerance tests (GTT) were determined to evaluate glycaemic
control. Liver and skeletal muscle triglycerides were determined using a
colorimetric assay. Statistical analysis was performed using student’s t-
test and two-way ANOVA.
Results: At 6 weeks of age, all NZO mice were normoglycaemic
(90-100 mg/dl FPG). At 12 weeks, approx. 50% of the mice had
developed diabetes (FPG ≥300 mg/dl) in both the trained (11/19) and
sedentary (13/26) group, respectively. However, after six weeks of
chronic interval training, NZO mice showed improved physical con-
dition, measured by increased time to exhaustion during an acute
running test (trained vs sedentary; 13.7 ± 0.5 min vs 11.5 ± 0.4
min, n = 5-19, p<0.05). Post-hoc analysis of the acute running tests
revealed that diabetic (T2D) mice showed significantly reduced en-
durance capacity compared to non-diabetic (ND) mice, even before
the training (14.1 ± 0.4 min vs 16.7 ± 0.6 min, n = 8-11, p<0.001).
Furthermore, only ND mice significantly improved their glucose tol-
erance (trained vs sedentary; AUC 46790 ± 2982 vs 71370 ± 4907,
n = 8-12, p<0.01), whereas T2D mice remained glucose intolerant
(trained vs sedentary; AUC 129300 ± 2633 vs 127500 ± 2465, n =
7-9) in an i.p.GTT, despite the training. Liver triglycerides were
increased after chronic interval training, both in ND (trained vs sed-
entary; 33.5 ± 1.7 μg/mg liver vs 26.7 ± 1.7 μg/mg liver, n = 6,
p<0.05) and T2D (trained vs sedentary; 37.5 ± 2.3 μg/mg liver vs
31.5 ± 1.4 μg/mg liver, n = 6-7, p=0.06) mice. In contrast, skeletal
muscle triglycerides only tended to be reduced after chronic exercise
in ND and T2D mice.
Conclusion: NZO mice, a polygenic model for early onset obesity
and type 2 diabetes, show a heterogeneous response to chronic exer-
cise training with respect to glycaemia. While our results demonstrate
that regular training is able to improve exercise performance in NZO
mice, an improvement of glycaemic control is observed only in a
subgroup of the animals. In fact, we identified reduced endurance
capacity as an efficient predictor for the development of T2D, indi-
cating that metabolic programming of non-responder NZO mice has
already occurred at a very early age and may not be reversed by acute
exercise training. Furthermore, elevated liver fat content indicates
abnormal lipid storage and distribution in the NZO model that is
not improved by exercise training. Future studies will focus on the
identification of epigenetic and metabolic factors that determine the
response to exercise.
Disclosure: C.A. Springer: None.

518
High physical activity levels are associated with better glycaemic
control in patients with type 1 diabetes
S. Murillo, L. Brugnara, A. Novials;
Diabetes and Obesity Research Laboratory, Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), Spanish Biomedical
Research Centre in Diabetes and Associated Metabolic Disorders
(CIBERDEM), Barcelona, Spain.

Background and aims: The beneficial effects of exercise on metabolic
control of patients with type 1 Diabetes (T1D) are still controversial. The
aim of this work was to study PA levels and the relationship with
glycaemic control and health-related parameters, as body composition
and nutritional habits in adults with T1D.
Materials and methods: We included 182 patients with T1D and 185
controls without diabetes between 18 and 50 years old. We assessed PA
levels using IPAQ questionnaire, classifying individuals as low (inactive),
moderate or high PA levels. Also, we analysed cardiorespiratory fitness
by gas analysis exchange (VO2/VCO2) during a maximal incremental
exercise test on a cycle-ergometer, obtaining the maximum oxygen con-
sumption (VO2max).We collected medical history that included clinical
records and nutrition analyses using a 4days dietary register. Body com-
position was calculated using dual energy X-ray absorptiometry (DXA).
Glycaemic control was established as the last value of HbA1c.We studied
values of HbA1c, VO2max, body composition and nutritional habits in
relation of PA levels in T1D and control groups.
Results: Patients with T1D and control subjects presented no differences on
age, BMI or total PA levels. Patients with T1D present lower levels of
cardiorespiratory fitness (VO2max: 30.1±11.1 vs 33.5±11.8 mlO2/kg/min;
p<0.01) compared with control group as well as lower amounts of carbohy-
drates intake (185.9±62.7g vs 212.1±70.1g;p<0.05). Regarding T1D indi-
viduals, inactive patients had similar values of HbA1c than those with high
PA levels (7.8±1.2 vs 7.6±1.4,p=0.5). However, analysing just a group of the
more trained ones (more than 5 training sessions aweek), they showed lower
levels of HbA1c than those classified as inactive (7.2±1 vs 8.0±1.3,p<0.05).
Conclusion: Subjects with T1D show significant differences in cardiore-
spiratory fitness and nutrition habits compared to controls. Also, we
found a favourable relationship between physical activity levels and
glycaemic control, but only in those individuals with higher levels of
physical activity.
Supported by: 2014_SGR_520 and CIBERDEM
Disclosure: S. Murillo: None.

519
Associations of physical activity intensity levels and
cardiorespiratory fitness with glucose-induced GLP-1 responses: the
ADDITTION-PRO study
S.S. Torekov1, C. Janus1, H. Amadid2, D. Vistisen2, D. Witte3, A.
Jonsson1, T. Lauritzen3, S. Brage4, O. Pedersen1, A.-L. Bjerregaard3, T.
Hansen1, J. Holst1, M. Jørgensen2, K. Færch2;
1University of Copenhagen, Copenhagen, 2Steno Diabetes Center
Copenhagen, Gentofte, 3Aarhus University, Aarhus, Denmark,
4Cambridge University, Cambridge, UK.

Background and aims: Physical activity and cardiorespiratory fitness
may affect the secretion of the gut hormone GLP-1 whose involvement
in glucose- and appetite regulation is well-established. However, little is
known about the role of physical activity levels during daily living on
GLP-1 secretion. Therefore, we examined the association of physical
activity intensity levels, including sleep and sedentary time, and fitness
with GLP-1 responses to an oral glucose tolerance test.
Materials and methods: We analysed cross-sectional data from 1,326
individuals from the Danish ADDITION-PRO study without known di-
abetes (53% men, mean age 66.0 years). Circulating GLP-1 levels were
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measured at 0, 30, and 120 minutes during a 75-g oral glucose tolerance
test. Physical activity was measured using a combined heart rate and
movement sensor during 7 days. The intensity of physical activity was
classified using metabolic equivalents (METs). The cardiorespiratory fit-
ness level was estimated by an 8-min step test in combination with heart
rate measurement. Associations between physical activity measures as
explanatory variables and GLP-1 response as outcome were examined
by linear regression analysis adjusted for age and sex (model 1), and
further adjusted for insulin sensitivity and BMI (model 2). Moderate-to-
vigorous physical activity (MVPA) (hours/day) and sedentary time
(hours/day) were further adjusted for overall daily physical activity ener-
gy expenditure (PAEE) in both models. This was in order for an increase
in MVPA to be at the expense of a decrease in a less intensive activity.
Results: The total area under the curve (AUC) for GLP-1 was 10.3-
12.7% lower for every hour increase in physical activity spent in
moderate-to-vigorous intensity (MVPA) compared to light intensity ac-
tivity, independent of obesity and insulin sensitivity (See Table 1.).
Furthermore, a lower total GLP-1 response with increasing fitness levels
was observed, independent of obesity and insulin sensitivity (See
Table 1.). PAEE, sedentary and sleep time did not influence the total
GLP-1 response to glucose (See Table 1.).
Conclusion: The results suggest that individuals who spend physically
active hours at moderate-to-vigorous intensity have lower total GLP-1
response compared to individuals who spend physically active hours at
light intensity independent of obesity status and insulin sensitivity.
Perspectives: A better understanding of how physical activity is associat-
ed with GLP-1 response to oral glucose will be a powerful tool in devel-
oping more successful strategies for prevention and management of type
2 diabetes and obesity.

Disclosure: S.S. Torekov: None.
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Ghrelin is related to the maintenance of the exercise pattern
synchronised with circadian clock under the condition of constant
darkness
H. Mifune1, Y. Tajiri2, Y. Sakai1, T. Sato3, M. Kojima3;
1Kurume University School of Medicine, 2Division of Endocrinology
and Metabolism, Kurume University School of Medicine, 3Molecular
Genetics, Life Science Institute, Kurume University, Kurume, Japan.

Background and aims: We previously reported a bimodal diurnal
rhythm of ghrelin with its peaks at the beginning and at the end of the
dark period concomitant with a simultaneous increases of voluntary ex-
ercise in the wild type (WT) mice. Those accelerations of exercise were
attenuated in the ghrelin knockout (GKO) mice, suggesting the relevance
of ghrelin surge to the motivation for voluntary exercise (52nd EASD
annual meeting). However, the pattern of voluntary exercise was quite
similar between WT and GKO mice. It has not been elucidated whether
the exercise pattern is synchronized with circadian clock and whether it is
entrained by light on-off or ghrelin surge which has been considered to be
necessary for the entrainment of circadian rhythm to 24 h daily rhythm. In
the present study, we investigated the exercise pattern in WT and GKO

mice under constant darkness to evaluate the relevance of circadian clock
and ghrelin independently.
Materials and methods: Eight-week-old male WT and GKO mice were
individually housed in cages equipped with running wheels under a 12 h
light: 12 h dark cycle (L/D, light on 7:00-19:00) at a controlled ambient
temperature with ad libitum access to food and water. The number of
revolutions was acquired every 15 minutes. At 15 weeks of age, mice
were subjected to wheel running under constant dark conditions (D/D)
and kept for the next 60 days to measure the circadian rhythmicity of
voluntary exercise. At 23 weeks old, light was turned on at 7:00 and the
L/D condition was resumed for the next 10 days in order to ascertain
whether re-entrainment appeared or not in either group of mice.
Results: A marked increase of wheel-running activity was observed both at
the beginning and at the end of dark period in either WTor GKOmice under
L/D condition. Under D/D condition, shorter circadian periods than 24 h were
observed in bothWTandGKOmice with no difference between both groups.
InWTmice thewheel-running activity as voluntary exercisewas synchronized
with circadian rhythmicity with the repetition of clear peaks of exercise and no
exercise. In contrast, the exercise pattern was quite different and acrophase of
voluntary exercise was unclear and dispersed in GKO mice. Both WT and
GKO mice were re-entrained after the resumption of L/D condition (Figure).
Conclusion: It was demonstrated that ghrelin in itself is not relevant to
the maintenance of the exercise pattern under L/D condition because of
the immediate re-entrainment in either WTor GKOmice. In contrast, it is
plausible that ghrelin is related to the maintenance of the exercise pattern
synchronized with circadian clock under D/D condition. Thus it is con-
ceivable that the role of ghrelin in voluntary exercise is different between
under L/D and D/D condition, that is the relevance to the motivation for
exercise under L/D and to the maintenance of exercise pattern under D/D.

Disclosure: H. Mifune: None.
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Hypothalamic regulation is involved in the AMPK activation in
skeletal muscles during physical exercise
L. Miyamoto, G. Tomokawa, Y. Matsuda, M. Yamane, K. Takenokuma,
R. Oonishi, K. Tsuchiya;
Medical Pharmacology, Inst. of Biomedical Sciences, The University of
Tokushima Graduate School, Tokushima, Japan.

Background and aims: Physical exercise is a potent stimulator of
AMPK activation in skeletal muscles. AMPK has been believed to play
pivotal roles in metabolic changes in contracting skeletal muscles, as we
demonstrated that pharmacological activation of AMPK causes alter-
ations in metabolome quite similar to those in contracting skeletal mus-
cles. The AMPK activation has been considered to be due to local con-
sumption of ATP by muscle contraction. On the other hand, we have
demonstrated that leptin activates AMPK in liver as well as skeletal mus-
cles through central pathways. Thus, we investigated possible involve-
ment of the central regulation in the AMPK activation by physical
exercise.
Materials and methods: Male ddY mice were forced to swim in the
current water pool for 30 or 60 min following to treatment with various
blockers. Neonatally monosodium glutamate-treated mice (MSG-mice),
whose hypothalamic neurons were damaged, were also evaluated.
Gastrocnemius and biceps muscles were isolated just after the exercise
and isoform-specific AMPK activities were determined by immunopre-
cipitation and canonical kinase assay.
Results: The swimming exercise evoked alpha2 isoform-specific AMPK
activation in the skeletal muscles with increase in phosphorylation level
of Thr172 residue of alpha subunit. In contrast, we did not find AMPK
alpha2 activation after swimming exercise in the MSG-mice. Chemical
sympathectomy by guanethidine treatment almost completely inhibited
the swimming-induced AMPK activation. While pretreatment of pro-
pranolol, a blocker against beta-adrenoreceptors, did not affect it, the
AMPK activation was completely inhibited by prazosin, an alpha1-
adrenoreceptor antagonist. Administration of propranolol or prazosin
slightly decreased basal plasma lactate levels, but we confirmed that these
treatment did not affect change in the plasma lactate levels during the
swimming exercise.
Conclusion: Our observations suggest that physical exercise causes
isoform-specific activation of AMPK alpha2 in skeletal muscles primarily
via hypothalamus-sympathetic nervous systems with alpha1-
adrenoreceptors. Suppression of the AMPK activation in MSG-mice sug-
gested involvement of hypothalamic neurons, however, the MSG-mice
exhibited obesity. Thus, intensity of exercise might be different between
control and MSG-mice. Therefore, we determined the effects of sympa-
thetic blockers. Guanethidine-induced chemical sympathectomy as well as
prazosin administration completely blocked the AMPK activation after
swimming, suggesting that alpha1 receptor-dependent sympathetic control
should be more important for AMPK activation we observed than local
ATP consumption by muscle contraction itself. These treatments did not
affect rise in plasma lactate levels by swimming, which suggests no differ-
ence in the exercise intensity. In conclusion, AMPK activation in skeletal
muscles during physical exercise should not be simply due to local changes
in energy status by ATP consumption. Systemic regulations including hy-
pothalamic pathways should play significant roles in the AMPK activation
and its downstream metabolic alterations during physical exercise.
Disclosure: L. Miyamoto: None.
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Poor glycaemic control is associated with altered physiological
responses during cardio-pulmonary exercise testing in type 1
diabetes
O. Moser1, O. McCarthy1, R. Deere1, M.L. Eckstein1, S.C. Bain1, H.L.
Haahr2, E. Zijlstra3, T. Heise3, R.M. Bracken1;

1Swansea University, Swansea, UK, 2Novo Nordisk A/S, Søborg,
Denmark, 3Profil, Neuss, Germany.

Background and aims: There is equivocal research detailing functional
capacity impairment in people with type 1 diabetes compared to those
without the condition. It is unclear where the mechanistic basis for im-
pairment may lie but it has been shown in some studies to involve cardio-
vascular, pulmonary and/or musculoskeletal systems, with glycaemic
control suggested to play a role. Cardio-pulmonary exercise (CPX) test-
ing provides assessment of the integrative responses of cardiovascular,
pulmonary and musculoskeletal systems during sub-maximal and maxi-
mal exercise intensities. It is non-invasive and highly sensitive and can be
used to determine the location of fatigue of cardiovascular or respiration
origin. Little work has assessed the impact of glycaemic control on phys-
iological markers during acute CPX testing in type 1 diabetes. This study
sought to measure changes in sub-maximal and peak cardio-pulmonary
physiological markers in response to cardio-pulmonary exercise testing
and determine the impact of glycaemic control on exercise responses.
Materials and methods: Following ethical approval and after informed
consent sixty-four patients with type 1 diabetes (age: 34.7±7.7 years; 13
females; length of diabetes: 17.1±9 years; HbA1c: 7.81±0.95 % (61.9±13.1
mmol/mol) performed a cardio-pulmonary cycle ergometer exercise test until
maximumvolitional exhaustion (female/male; start: 30/40watts, increase: 30/
40 watts every 3 min). Data were averaged every 10 s and expressed as
absolute and relative physiological and power values. Metabolic oxidative
data were determined using principles of stoichiometry. Pearson’s product
moment correlations (r) were used to explore relationships between
glycaemic control and physiological and performance markers, with P≤0.05.
Results: Peak physiological parameters were heart rate (HRpeak) 185±11
bpm, maximum oxygen uptake (VO2max) 36.7±5.2 ml.kg

-1.min-1 and power
output (Ppeak) 230±46 watts. Total exercise time was found at 21.2±2.9 min.
HbA1c was associated with several markers at the sub-maximal threshold of
the heart rate turn point (HRTP); namely, exercise time (r=-0.23, P=0.07),
PHRTP (watts) adjusted for body mass (kg) (r=-0.24, P=0.06), O2 uptake at
PHRTP (r=-0.31, P=0.01). Furthermore, HbA1c was correlated to the carbo-
hydrate oxidation rate at HRTP when expressed relative to percentage of
VO2max (r=-0.27, P=0.02). HbA1c was also related to the time to exhaustion
(r=-0.30, P=0.01), Ppeak (watts) adjusted for body mass (kg) (r=-0.25,
P=0.04), O2 uptake at Ppeak (r=-0.24, P=0.06) and HRpeak (r=0.29, P=0.02).
Conclusion: Our data demonstrate an efficacious role for cardio-
pulmonary exercise testing in a large group of type 1 diabetes patients
in determining performance capacity. This study found an important in-
fluence of glycaemic control on acute exercise tolerance during cardio-
pulmonary exercise testing in type 1 diabetes. Higher HbA1c values were
related to lower economy of O2 use at sub-maximal work rates that trans-
lated to shorter exercise test duration and higher peak heart rates. The
influence of glycaemic control on cardio-respiratory responses and exer-
cise tolerance in type 1 diabetes warrants further investigation.
Clinical Trial Registration Number: NCT01704417
Supported by: Novo Nordisk A/S.
Disclosure: O. Moser: Grants; Sêr Cymru II COFUND fellowship/
European Union.
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Evaluation of invasive versus non-invasive thresholds during cardio-
pulmonary exercise testing in patients with type 1 diabetes
M.L. Eckstein1, O.Moser1, G. Tschakert2, A.Mueller2,W. Groeschl2, G.
Koehler3, O. McCarthy1, R.M. Bracken1, P. Hofmann2;
1Swansea University, Swansea, UK, 2University of Graz, 3Medical
University of Graz, Graz, Austria.

Background and aims: Cardio-pulmonary exercise (CPX) testing pro-
tocols with small stage-to-stage increments can be used to determine two
thresholds defining three phases of metabolism. The second threshold
such as the second ventilatory threshold (VT2) or the second lactate turn
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point (LTP2) serve as upper limits for endurance training. Both methods
are expensive, complex, time consuming or invasive. As a non-invasive
technique, the dynamics of the heart rate to performance curve (HRPC)
can be used to identify a heart rate turn point (HRTP) because the HRPC
deviates near to maximum effort, which allows detecting the HRTP. This
point was shown to be related to LTP2 in healthy individuals. As it is
currently not known if the HRTP is in congruence with LTP2 in patients
with type 1 diabetes (T1D) this method was investigated as it might offer
a useful and easy to apply non-invasive detection method for the upper
limit of sustainable endurance exercise.
Materials andmethods: 14male subjects were recruited for this study (7
T1D patients/7 healthy individuals). T1D patients and healthy individ-
uals’ characteristics were: BMI 23.9 ± 2.5 vs. 23.4 ± 1.8 kg/m2, age 25.3 ±
5.3 vs. 23.4 ± 4.1 years and HbA1c 7.4 (57) ± 0.6 % (6.3 mmol.mol-1) and
duration of diabetes 16.9 ± 8.1 years. All subjects performed CPX test on
a cycle ergometer (start 40 watts, increase 20 W.min-1). Both lactate turn
points (LTP1/LTP2) were identified by a computer-aided linear regression
break point analysis from the power output (P) and lactate concentration
relationship, and HRTP was defined as the point of intersection of two
regression lines in the HRPC between LTP1 and Pmax with minimal stan-
dard deviation of the two straight lines. Pulmonary gas-exchange vari-
ables were measured continuously. Lactate concentration (LA), heart rate
(HR), oxygen uptake (VO2), carbohydrate oxidation rate (CHOoxi) and P
were compared between HRTP and LTP2 via ANOVA, post-hoc testing
and Pearson’s product moment correlations (r), with P≤0.05.
Results: Starting blood glucose prior the CPX testing was 10.58 ± 3.42
mmol.l-1 in T1D. HRTP and LTP2 were significantly associated for phys-
iological variables and P for both T1D patients (r=0.94) and healthy
individuals (r=0.91) (p<0.01). Mean differences and confidence intervals
for HRTP and LTP2 were found for LA at -0.30 mmol.l-1 (-0.35 to 0.05,
p=0.08), HR -1.71 b.min-1 (-4.86 to 1.43, p=0.23), VO2 -1.61
ml.kg-1.min-1 (-4.64 to 1.40, p=0.23), CHOoxi 0.23 g.min-1 (-0.59 to
1.05, p=0.51) and P -6.57 W (-14.67-1.52, p=0.09) for T1D patients.
Similar results were found for healthy controls for LA at 0.21 mmol.l-1

(-0.41 to 0.84, p=0.43), HR -0.14 b.min-1 (-2.72 to 2.44, p=0.89), VO2 -
0.34 ml.kg-1.min-1 (-1.64 to 0.95, p=0.53), CHOoxi 0.36 g.min-1 (-0.27 to
1.01, p= 0.21) and P 0.57 W (-6.09 to 7.23, p=0.84).
Conclusion: Comparable to healthy individuals the HRTP is an easy to
apply non-invasive method to determine the upper limit for endurance
exercise in T1D patients which is equivalent to lactate derived thresholds.
Furthermore, no expensive and sophisticated equipment is needed and
anxious patients with fear of breathlessness do not need to wear a con-
stricting facemask.
Clinical Trial Registration Number: NCT02075567
Disclosure: M.L. Eckstein: Grants; KESS II.
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The role of glucagon in gastrointestinal-mediated glucose-disposal
and incretin effect in patients with type 2 diabetes and normal glu-
cose tolerant individuals
E. Nielsen-Hannerup1, S. Hædersdal1, A. Lund1, H.E.G. Maagensen1,
J.J. Holst2, F.K. Knop1,3, T. Vilsbøll1,4;
1Center for Diabetes Research, Gentofte Hospital, University of
Copenhagen, Hellerup, 2NFF Center for Basic Metabolic Research,
Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, 3Department of Clinical Medicine, Faculty of Health and
Medical Sciences, University of Copenhagen, Copenhagen, 4Steno
Diabetes Center Copenhagen, University of Copenhagen, Gentofte,
Denmark.

Background and aims: Gastrointestinal-mediated glucose-disposal
(GIGD) after OGTT reflects the percentage of glucose disposal caused
by the oral route. GIGD is reduced in patients with type 2 diabetes (T2D)
because of a reduced incretin effect, but possibly also due to OGTT-
induced hyperglucagonaemia. Utilising the glucagon receptor antagonist
(GRA) LY2409021, we investigated the effect of glucagon on GIGD,
incretin effect and plasma glucose.
Materials and methods: In a double-blinded, randomised, cross-over
study, 10 patients with T2D (male/female: 5/5; age: 57.1±4.1 [mean
±SEM] years; BMI: 33.0±1.7 kg/m2; fasting plasma glucose: 8.1
±0.3 mmol/l; HbA1c: 46.2±1.9 mmol/mol) and 10 gender, age and
BMI-matched controls (male/female: 5/5; age: 57.4±4.0 years; BMI:
31.8±1.3 kg/m2; fasting plasma glucose: 5.6±0.1 mmol/l; HbA1c:
33.9±0.9 mmol/mol) underwent two 50 g-OGTTs with preceding
single-dose administration of 100 mg GRA and placebo, respective-
ly, and two corresponding isoglycaemic i.v. glucose infusions
(IIGIs).
Results: Compared to placebo, GRA reduced fasting plasma glucose by
2.4±0.4 mmol/l (p=0.0001) in T2D patients and by 0.6±0.04 mmol/l
(p<0.0001) in controls. Plasma glucose excursions during OGTT
assessed by baseline-subtracted AUC were greater with GRA compared
to placebo in both groups (T2D: 998±64 vs. 694±66 pmol/l × min,
p=0.0004; controls: 307±40 vs. 209±44 pmol/l × min, p=0.005). No
differences were observed between GRA and placebo on GIGD or the
incretin effect.
Conclusion: Fasting plasma glucose was lowered by LY2409021 in pa-
tients with T2D and controls, but baseline-subtracted plasma glucose
excursions increased with GRA in both groups. GIGD and incretin effect
are unaffected by glucagon receptor antagonism.

Clinical Trial Registration Number: NCT02669524
Supported by: The Danish Diabetes Academy supported by the Novo
Nordisk Foundation
Disclosure: E. Nielsen-Hannerup: Grants; The Danish Diabetes
Academy supported by the Novo Nordisk Foundation, Eli Lilly and
Company, The A.P. Møller Foundation for the Advancement of
Medical Sciences.
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Novel approach to estimate glucagon turnover in humans: use of 13C
glucagon
A. Basu1, L. Hinshaw1, K. Johnson2, D. McCormick2, J. Reid3, M.
Slama1, R. Basu1;
1Endocrinology, Metabolism and Nutrition, 2Biochemistry and
Molecular Biology, 3Pharmacology, Mayo Clinic College of Medicine,
Rochester, USA.

Background and aims: Unlike the C-peptide model used to estimate
insulin secretion, there are currently no available methods to measure
glucagon secretion and kinetics in humans. A better understanding of
these parameters could lead to valuable insights into future research into
dysregulation of pancreatic alpha cell function in diabetes.
Translationally, this knowledge could further inform the development of
multi-hormone algorithms for closed loop control in T1D.
Materials and methods: In order to do so, we applied the isotope dilu-
tion approach by synthesizing a non-radioactive, 13C labeled glucagon
isotope (FF-glucagon; Phe 6 13C9,

15N; Phe 22 13C9,
15N) that was repro-

ducibly detectable in plasma (LOD: 5 pg/ml) by nanoLCMS/MS. To
estimate post-absorptive glucagon turnover, we conducted a pilot study
in 8 non-diabetic (ND) (age 31.1±10.8 yrs., BMI 22.9±4.5kg/m2; HbA1c
5.0±0.1%) and 2 type 1 diabetes (T1D) (age 32.8±13.2 yrs., BMI 28.8
±5.5kg/m2; HbA1c 6.6±0.1%) subjects with normal liver and kidney
functions. Subjects were admitted at 6 PM to the Clinical Research
Trials Unit, consumed a standard meal at 7 PM and remained NPO except
water for the rest of the study. Insulin was infused in T1D subjects to
maintain euglycemia. FF-glucagon was infused intravenously for 2 hours
starting at 7 AM at a constant rate to achieve steady plasma enrichment.
The heated hand vein method was used to collect blood periodically to
measure glucose, insulin, glucagon concentrations and FF-glucagon en-
richment. Glucagon concentration (native + FF-glucagon) was measured
by a radioimmunoassay (Millipore) and FF-glucagon enrichment by
nanoLCMS/MS.
Results: Plasma glucose (4.8±0.3 mM), insulin (24.4±12.3 pM) and glu-
cagon (20.9±4.4 pM) concentrations did not change during and after
cessation of FF-glucagon infusion. A stable tracer-tracee ratio (TTR)
enabled measurement of Glucagon kinetics with the steady-state equa-
tion: Ra glucagon = ([F FF-glucagon/TTR] - FFF-glucagon), where Ra glucagon =
rate of systemic post-hepatic glucagon appearance; FFF-glucagon = rate of
infusion of FF-glucagon and TTR = Ratio of FF-glucagon to total gluca-
gon. Ra glucagon was 0.18±.02 pM/kg/min in ND and 0.32±.04pM/kg/min
in T1D; glucagon clearance was 11.5±3.3 ml/kg in ND and 11.1±4.5 ml/
kg in T1D.
Conclusion: The results provide proof of concept that the method works
and hints that the inappropriately elevated plasma glucagon concentra-
tions observed frequently in T1D could be due to increased systemic
glucagon appearance rather than due to altered glucagon clearance. We
believe this represents the first report of a novel method to measure
in vivo glucagon kinetics in humans.
Supported by: NIDDK
Disclosure: A. Basu: None.
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Glucagon elimination is increased in patients with type 2 diabetes
A.B. Lund1, M.F. Grøndahl1, J.I. Bagger1, J.J. Holst2,3, M.
Christensen1,4, T. Vilsbøll1,2, F.K. Knop1,2;
1Center for Diabetes Research, 2Novo Nordisk Foundation Center for
Metabolic Research, 3Department of Biomedical Sciences, 4Department
of Clinical Medicine, Copenhagen, Denmark.

Background and aims: Type 2 diabetes (T2D) is characterised by
hyperglucagonaemia, which contributes significantly to the
hyperglycaemic state of the disease. The aetiology behind the

hyperglucagonaemia is complex and thought to involve hypersecretion
of glucagon from the pancreas. However, no study has so far investigated
whether a decreased metabolic clearance rate of glucagon could contrib-
ute to hyperglucagonaemia in patients with T2D
Materials and methods: Glucagon was infused intravenously (4 ng/kg/
min) for 1 hour in 16 patients with T2D (age [mean±SD]: 59±8 years,
BMI: 31±6 kg/m2, HbA1c: 52±16 mmol/mol (6.9±1.4%), estimated glo-
merular filtration rate (eGFR): 89±12ml/min/1.73m2) and 16 age, gender
and BMI-matched non-diabetic controls (age: 59±9 years, BMI: 31±6 kg/
m2, HbA1c: 34±4 mmol/mol (5.3±0.4%), eGFR: 83±13 ml/min/1.73 m2).
Plasma glucagon was measured frequently before, during and after the 1-
hour infusion (Figure 1).
Results: Compared to controls, metabolic clearance rate of glucagon was
higher (40.6±2.7 [mean±SEM] vs. 29.7±1.2 ml/kg/min, p=0.002) and
elimination t½ of glucagon was lower in the T2D patients (4.4±0.3 vs.
5.5±0.4 minutes, p=0.02).
Conclusion: From these accurate estimates of the metabolic clearance
rate and t½ of glucagon in patients with T2D and matched non-diabetic
controls, we conclude that glucagon elimination is increased in our cohort
of patients with T2D, suggesting that increased secretion rather than di-
minished metabolic clearance rate of glucagon contributes to the
hyperglucagonaemic state of T2D.

Clinical Trial Registration Number: NCT02475421
Disclosure: A.B. Lund: Lecture/other fees; Novo Nordisk.

527
Baicalin attenuates glucose intolerance by modulating pancreatic
hormones in high-fat induced obese diabetic mice
J. You, J. Kim, K. Park, S. Lee,M. Kim, J. Nam, J. Park, C. Ahn, K. Kim;
Yonsei University, Seoul, Republic of Korea.

Background and aims: Baicalin, a naturally occurring flavonoid found
in in the genus Scutellaria, was originally known as an allosteric modu-
lator of the benzodiazepine sites of the γ-aminobutyric acid A receptor
(GABAAR) producing anxiolytic effects in mice without sedative or
myorelaxant effects. Baicalin has been recently shown to exert metabolic
effects by attenuating hyperglycemia-induced mitochondrial damage in
훽;-cells in diabetic rats, high-fat diet- (HFD-) induced body weight gain,
and lipid deposits in the liver and systemic inflammation in mice. This
study investigated the effects of baicalin on islet functions and diabetic
status in HFD-induced obese diabetic mice.
Materials and methods: C57BL/6 mice were grouped into normal con-
trol, HF control, HF sham, and 4 different baicalin dose-administered
groups (25, 50, 100, and 150 mg/kg). HFD containing 60% fat and water
were fed ad libitum for 24 weeks. Designated doses of baicalin or 0.9%
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saline were administered intraperitoneally 5d/wk. Body weight (BW) and
conventional glucose homeostasis parameters (FPG, FPI, AUC-glucose,
AUC-insulin, and etc.) were monitored; in addition, ex vivo glucose-
stimulated insulin secretion (GSIS) and glucagon secretion (GSGS) with
isolated islets were performed.
Results: Baicalin attenuated HFD-induced hyperglycemia in dose-
dependent manner without affecting BW. Insulin secretion in response
to high glucose stimulation (16.7mM) was significantly higher in islets
isolated from the groups administered 50, 100, 150 mg/kg baicalin com-
pared to HF control; glucagon secretion was significantly suppressed by
high glucose stimulation in islets from the same groups.
Conclusion: This study showed that baicalin had positive effects on
glycemic control by regulating secretion of insulin and glucagon, possi-
bly through GABAAR mediation.
Disclosure: J. You: None.

528
NADPH as a metabolic coupling factor: A player in glucagon
secretion?
C. Miranda1, S.S. Ahmadi1, J.I. Real1, P. Rorsman1,2;
1Department of Physiology, Gothenburg University, Gothenburg,
Sweden, 2Oxford Centre for Diabetes, University of Oxford, Churchill
Hospital, Oxford, UK.

Background and aims: NADPH is an important coupling factor in the
mechanisms controlling insulin secretion by pancreatic β-cells where
stimulus-secretion coupling largely depends on mitochondrial activity.
It has been reported that in β-cells, NADPH plays an important role in
the amplifying pathway of insulin secretion in response to elevated
[Ca2+]i. In α-cells, both intrinsic and paracrine mechanisms have been
postulated. The causes of glucagon hypersecretion in type-2 diabetes
(T2D) are only beginning to be elucidated. The aim of this study is to
access the role of NADPH in the metabolism and pathophysiology of α-
cells using both αTC1 clone 6 cell line and intact mouse islets.
Materials and methods: Expression was down regulated by small interfer-
ing RNA of four NADPH generating enzymes in αTC1 clone 6 cells:
isocitrate dehydrogenase-1(IDH-1), the mitochondrial form IDH-2, Malic en-
zyme 1 and the mitochondrial formMalic enzyme 3 (ME3). C75 was used to
inhibit Fatty acid synthase (FAS) in attempt to increase the levels of NADPH.
Glucagon secretion was measured in isolated mouse islets from chow- and
high fat diet (HFD) -fed C57/bl6-J mice for 8 weeks. Islets were pretreated
with C75 (150 μM) in DMSO 2 hours prior to secretion experiment.
Results: siRNAdownregulation ofME3 by 50% resulted in decreased levels
of NADPH by 50% and reduced glucagon gene expression by 67%. After
knockdown of ME3, glucagon secretion was increased in 30% and C75
treatment more than doubled glucagon secretion at 1 mM glucose (to 158
±40 pmol/l from 65±19 pmol/l; n=6, p<0.05) in HFD mouse islets but was
ineffective in islets from mice fed the control diet. Glucagon secretion at
11 mM glucose was also increased 2.5-fold (n=6, p<0.05).
Conclusion: These results suggest that (1) both ME3 and FAS are in-
volved in α-cell regulation and (2) that C75 may have deleterious effects
on islet function under diabetogenic conditions, exacerbating
hyperglucagonemia.
Supported by: VR, Wilhems and Martina Lundgren R, Sigurd and Elsa
Goljes MF, Adlerbert RF
Disclosure: C. Miranda: None.

529
Endogenous progestogen steroid hormone modifies the positive
association between total estradiol and type 2 diabetes risk in
postmenopausal women: a prospective study
M. Taulant1, E. Asllanaj1, M. Glisic1, A.M. Ikram1, J.S.E. Laven2, O.H.
Franco1;

1Epidemiology, Erasmus MC, 2Department of Obstetrics and
Gynaecology, Erasmus MC, Rotterdam, Netherlands.

Background and aims: Recent evidence indicates that higher levels of
endogenous estradiol might be associated with increased risk of type 2
diabetes (T2D) in postmenopausal women. It is not known whether pro-
gesterone attenuates the deleterious effects of estrogen on T2D. We ana-
lyzed whether endogenous estradiol levels were associated with T2D risk
in postmenopausal women and whether this association was modified by
the levels of the endogenous progestogen steroid hormone.
Materials and methods: This study was embedded in the Rotterdam
Study, a prospective follow-up study among subjects aged ≥45 years
(n= 3117). At baseline, total estradiol and 17-hydroxyprogesterone levels
were measured. T2D events were diagnosed on the basis of medical
records and glucose measurements from Rotterdam Study visits.
Multivariable adjusted hazard ratios (HRs) and 95% confidence intervals
(CIs) were calculated using Cox regression models.
Results: During a median follow-up of 11.1 years, we identified 384
incident cases of T2D. Total estradiol was associated with increased risk
of T2D (3rd tertile vs. 1st tertile: RR: 1.42; 95%CIs=1.02 -2.00, P-
trend=0.04). A significant interaction between total estradiol and 17-
hydroxyprogesterone was found (P-interaction =0.02). After stratifica-
tion by median 17-hydroxyprogesterone, an increased risk of T2D was
observed for total estradiol only in subjects with levels of 17-
hydroxyprogesterone lower than median (3rd tertile vs.1st tertile: HR =
1.99, 95%CI=1.22-3.24,P-trend=0.007). No associationwas observed in
subjects with levels of 17-hydroxyprogesterone higher than median (3rd
tertile vs.1st tertile: HR = 1.05, 95% CI=0.67-1.36, P-trend=0.88).
Conclusion: These findings suggest that high levels of endogenous es-
tradiol levels increase T2D risk in postmenopausal women, but this risk
may be reduced by high levels of 17-hydroxyprogesterone.
Disclosure: M. Taulant: None.

530
Dysregulated iron homeostasis in type 2 diabetes
S. Altamura1, S. Kopf2, K. Müdder1, P. Nawroth2, M. Muckenthaler1;
1Department of Pediatric Oncology, Hematology and Immunology,
University of Heidelberg, 2Department of Internal Medicine I and
Clinical Chemistry, University of Heidelberg, Heidelberg, Germany.

Background and aims: Iron and diabetes are strictly related. This is
clinically evident in patients affected by hereditary hemochromatosis, in
which the prevalence of diabetes is about 20%. On the other side, recent
studies demonstrate that in diabetic patients plasma iron and/or ferritin
levels could be prognostic factors for the development of the disease. The
aim of this study is to understand the molecular mechanisms that cause
diabetic iron overload and to elucidate the role of increased iron levels in
the pathogenesis of diabetes and in the generation of the diabetic late
complications.
Materials and methods: Patients with diabetes mellitus type 2 (T2DM)
from the HEIDIS cohort were analysed for systemic iron parameters and
hepcidin expression. Lepr(db/db) mice were used as a model of T2DM to
identify the mechanisms by which diabetes affects iron homeostasis.
Tissue iron content and distribution have been assessed in histologywhile
alterations in the expression of iron-related genes have been analysed in
qRT-PCR and western blot. Systemic iron content and hepcidin levels
have been measured using the BDA method and with a specific ELISA.
To assess how increased iron levels affect the pathogenesis of diabetes,
Lepr(db/db) mice have been mated with the FpnC326S mouse model of
hereditary hemochromatosis type 4 and diabetic and iron parameters have
been measured.
Results: 115 T2DM patients and 26 healthy controls were analyzed for
systemic iron parameters. CRP>2 was used as exclusion criteria to avoid
inflammatory interferences. Diabetic patients show a significant increase
in serum iron content (p=0,035), transferrin saturation (p=0,025) and
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ferritin levels (p=0.01). Serum hepcidin levels were inappropriately low
(p<0,0001) explaining the elevated systemic iron levels. To study how
diabetes affects iron homeostasis, we analyzed the Lepr(db/db) mouse
model of T2DM. 10-week old mice show the hallmarks of the early
T2DM: obesity, hyperglycemia, hyperinsulinemia and increased
HbA1c. Consistent with the patients, these mice have elevated serum
iron, transferrin saturation and ferritin levels while circulating hepcidin
is significantly reduced. Analysis of the liver revealed an overall iron
deficiency despite the elevated systemic iron content and the increased
TfR1 mRNA expression. Interestingly, the hepatic levels of the iron stor-
age protein ferritin are unchanged.Molecular analysis revealed the typical
BMP/SMAD activation pattern that mediates hepcidin upregulation upon
systemic iron overload. FpnC326S/Lepr(db/db) hemochromatotic diabet-
ic mice show a similar phenotype when compared to hemochromatotic
non-diabetic controls, having a 1,5-fold increase in systemic iron levels
and a decrease in non-heme liver iron content.
Conclusion: This study revealed that hepcidin levels are inappropriately
decreased both in patients and in Lepr(db/db) mouse model of T2DM,
causing elevated systemic iron levels. T2DM causes a lack of systemic
iron uptake by the liver, generating hepatic iron deficiency. This pheno-
type persists in hemochromatotic/diabetic mice, which show decreased
hepatic iron content and increased systemic iron levels compared to
hemochromatotic non-diabetic mice. Experiments are ongoing to identify
the consequences of increased systemic iron content in organs affected by
the diabetic late complications.
Supported by: SFB1118
Disclosure: S. Altamura: None.

531
Analysis of heterogeneity of individual donor and islet glucagon
responses to glucose stimulated hormone secretion and drug therapy
M. Chetboun1, C. Saponaro1, V. Gmyr1,2, E. Moerman1,2, N.
Delalleau1,2, J. Thevenet1,2, G. Pasquetti1, F. Pattou1,2, J. Kerr-Conte1,2,
C. Bonner1,3;
1Inserm UMR 1190, 2University of Lille 2, 3Institut Pasteur de Lille,
Lille, France.

Background and aims:Human islets have become a critical resource for
researchers studying islet physiology and hormone secretion. Notably,
donor islet heterogeneity influences the development of diabetes and its
response to treatment, and often poses a high risk of data reproducibility
andmisinterpretation compared to rodent islets. Dapagliflozin (an SGLT2
inhibitor) has been shown to elevate plasma glucagon levels independent
of the action of insulin. The aim of this study was to determine the
reproducibility of human islet cultures in response to glucose and drug
treatment across a large number of donors.
Materials and methods:Human islets were isolated from deceased non-
diabetic donors. Islet preparations were treated in quadruplicate with
1 mM or 6 mM glucose, with or without dapagliflozin (12 μM) for 1h.
Healthy male C57BL/6J mice were treated with one-shot dapagliflozin
(10 mg/kg of body weight n= 30) or vehicle (n=30) after an overnight
fast. Glucagon secretion was measured by ELISA.
Results: Islets from 26 donors (BMI range, age range, HbA1c range)
were studied. Mean glucagon secretion was 6,06±5,70% of content
(range 16,17% to 0,27%) at 1mM and decreased to 3,68±3,56% of con-
tent (range 12,37% to 0,23%) at 6mM. However, donor effect was a
major determinant of glucagon secretion (p<0.0001). When analyzed
with two-way ANOVA, dapagliflozin significantly induced glucagon se-
cretion at 6mM to 6,16±5,58% of content (range 22,99% to 0,42%),
(p<0.0001, dapagliflozin / donor interaction). Sample size analysis pre-
dicted that for 80% power with 5% significance as a measure of sensitiv-
ity, the minimal sample size required to draw firm conclusion is n=10
human islet donors. In vivo, dapagliflozin consistently and significantly
induced glucagon secretion in C57BL/6Jmice (vehicle vs. dapagliflozin;
p<0,0001).

Conclusion: The use of human islet cultures for drug testing is recom-
mended in conjunction with adequately powered group sizes for depend-
able preclinical testing of new therapeutic drugs.
Supported by: Grants from the Conseil Régional Nord-Pas-de-Calais
(award to C.B) and the
Disclosure: M. Chetboun: None.
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532
What happens to glucose metabolism if we combine fructose and
prednisolone intake? It is never too late to repair bad habits
A. Rafacho, C. dos Santos, J.S. da Silva, H.S. Brunetta;
Physiological Sciences, Federal University of Santa Catarina,
Florianópolis, Brazil.

Background and aims: It is well known that regular ingestion of fructose
and continuous treatment with glucocorticoid (GC), separately, causes di-
abetogenic effects. Thus, we sought to evaluate the impact of a combination
of fructose and prednisolone ingestion on glucose and lipid homeostasis as
well as the impact of the interruption of this combined treatment.
Materials and methods:Male Wistar rats were divided into five groups
as follows: control (C) group, fructose (F) group (20% fructose in the
drinking water), prednisolone (P) group (12.5 μg/mL prednisolone in the
drinking water), fructose plus prednisolone (FP) group (a combination of
fructose and prednisolone in the drinking water as for F and P groups) for
90 consecutive days. Half of the rats (group R) from the FP group were
maintained for 90 more days with a discontinuation of fructose and pred-
nisolone to monitor the parameters.
Results: The FP and P groups exhibited reduced body weight gain even
though they had comparable caloric intake with the C and F groups
(n=10, p<0.05). The combination of fructose and GC intake rendered rats
hypertriacylglyceridemic from the fourth week of treatment until the end
of treatment (n=10, p<0.05). The FP group also developed increased
abdominal adiposity, reduced insulin sensitivity, hyperinsulinemia, in-
creased circulating uric acid, and impaired hepatic redox balance with
increased hepatic triacylglycerol content (n=10, p<0.05). No major im-
pact on fasting glycemia or glucose tolerance was observed in the FP
group. This metabolic phenotype observed in the FP group was accom-
panied by an increase in the fat accumulation in the liver and by augment-
ed beta cell mass per body mass (n=8-10, p<0.05). In addition, the com-
bination of fructose and GC treatment led to a decrease in the total protein
kinase B (PKB) content in the liver and to a reduction in the phosphory-
lated 5’ AMP-activated protein kinase (AMPK) content in the adipose
tissue (n=6, p<0.05). Quantification of several proteins involved with the
proinflammatory pathway showed no alteration caused by the combina-
tion of fructose and GC intake. Interruption of fructose and prednisolone
ingestion was satisfactory for the improvement of body weight gain and
the normalization of circulating triacylglycerol and uric acid in the R
group. Cessation of treatments also led to normalization of the peripheral
insulin sensitivity, fat accumulation and redox state in the liver (n=7-14,
p<0.05). Finally, protein content of PKB in the liver and phosphorylated
AMPK in the adipose tissue were all improved in the R group (n=6,
p<0.05).
Conclusion:We conclude that combination of fructose and prednisolone
intake impairs the body growth and induces a metabolic syndrome-like
phenotype. We also conclude that the removal of fructose and GC from
water ameliorates practically all metabolic adverse effects. These findings
point to the risk of associatingGC-based therapies with a regular intake of
sweetened beverages and draws attention to the plasticity of the organism
and the benefits of removing the causal factors, whenever possible.
Supported by: CNPq, and CAPES
Disclosure: A. Rafacho: Grants; National Counsel of Technological and
Scientific Development (ID numbers: 440816/2014-9 and 302261/2014-
1). Other; CS, JSS and HSB received schoolarship from the Coordination
for the Improvement of Higher Level -or Education- Personnel.

533
Pyruvate dehydrogenase kinase as a regulator of hepatic
gluconeogenesis
J.-H. Jeon1, B.-Y. Park1, E.-H. Kim2, I.-K. Lee3;

1Kyungpook National University Hospital, 2Department of Internal
Medicine, Daegu Fatima Hospital, Daegu, 3Department of Internal
Medicine, Kyungpook National University Hospital, Daegu, Republic
of Korea.

Background and aims:Hepatic gluconeogenesis is delicately controlled
by fasting and feeding. In fasting or diabetes, for example, gluconeogenic
genes are transcriptionally activated by upregulation of cAMP-PKA-
CREB signaling pathway. Pyruvate dehydrogenase (PDC), a gatekeeper
determining the fate of pyruvate by catalyzing it into acetyl CoA, be-
comes inactivate when phosphorylated by pyruvate dehydrogenase ki-
nase (PDK). It was previously known that inhibition of PDK4 in the
muscle increases pyruvate oxidation thereby limit availability of substrate
utilized for gluconeogenesis in the liver. However, the role of PDK4 in the
liver is less studied.
Materials and methods: Mice were treated with either adenovirus car-
rying PDK4 or GFP intravenously, and their pyruvate tolerance and
mRNA expression of gluconeogenic genes were examined. PDK inhibi-
tor dichloroacetate was treated to evaluate the pharmacologic effect on
hepatic gluconeogenesis. After hepatic PDK4 was knocked down by
injecting adenovirus carrying shPDK4, hepatic glucose production was
examined by pyruvate tolerance test and gluconeogenic gene expression
was evaluated by qPCR.
Results: PDK4 overexpression in the liver was sufficient to upregulate
PEPCK, G6Pase mRNA expression and increase blood glucose levels as
well as hepatic glucose production in normal mice via augmenting PKA-
CREB signaling pathway, whereas knockdown of hepatic PDK4 by ad-
enoviral shPDK4 infection in diet-induced obesity mice decreased blood
glucose level and hepatic glucose production. Mice treated with PDK
inhibitor dichloroacetate in the long-term also exhibited attenuated
gluconeogenic gene expression and gluconeogenesis, thus their blood
glucose levels became normalized.
Conclusion: Collectively, we propose the novel and critical role of he-
patic PDK4 which inhibits gluconeogenesis by counteracting glucagon
signals. This finding strengthens the possibility of PDK4 as an ideal target
against diabetes where glucagon signaling is pathologically stimulated.
Disclosure: J. Jeon: None.

534
The impact of a meal with high fructose content on glycaemic control
and hepatic gluconeogenesis
C. Barosa1, R. Ribeiro2,3, R. Andrade3, J.G. Jones1,3, J. Raposo3;
1Center for Neurosciences and Cell Biology, UC-Biotech, Cantanhede,
2CEDOC-NMS|FCM Chronic Diseases Research Center, Faculty of
Medical Sciences of Lisbon, Nova Medical School, Lisboa,
3Associação Protetora dos Diabéticos de Portugal, Lisboa, Portugal.

Background and aims:Over the past 3 decades there has been a massive
increase in the intake of high-fructose corn syrup (HCFS) in Western
countries. HFCS, which consists of 55% fructose and 45% glucose, is
implicated in the surge of glucose intolerance, insulin resistance, Type 2
Diabetes and fatty liver disease over the same period. Paradoxically, fruc-
tose per se is traditionally regarded as being beneficial for diabetic sub-
jects, since it is described as having a low glycemic index. Our objective
was to characterize the kinetics metabolic profile of glycemic control in
healthy subjects following ingestion of a meal containing 50 grams of
fructose and glucose in proportion to that of HFCS (55% fructose/45%
glucose- HF) and compare to ingestion of a load with catalytic levels of
fructose (5% fructose/95% glucose- LF) - which has previously been
shown to have beneficial effects on glycemic control and glucose disposal
in diabetic subjects.
Materials and methods: Seven overnight fasted subjects were given a
meal consisting of 50 g 55% fructose/45% glucose and powdered whey
protein dissolved in 330 ml water having ingested 2H2O to 0.3% body
water 2 hr before the meal. 0.5g Paracetamol was ingested 1 hr before and
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1 hr after the meal. Plasma glucose was sampled periodically with a
glucometer and a 30 ml sample was collected at 180 min post-load for
analysis of 2H enrichment by 2H NMR. Urine was also sampled from
120-240 min for paracetamol glucuronide (PG) and body water enrich-
ments. Four of the subjects repeated the study with 50 g 5% fructose/95%
glucose. The contribution of glucose absorption and gluconeogenesis to
plasma glucose levels was estimated from the enrichment of glucose
hydrogen 5 relative to body water (H5/BW). The contributions of direct
and indirect pathways of hepatic glycogen synthesis were determined
from PG H5/BW.
Results: Glycemic excursions were identical for HF and LF loads.
However, H5/BW was significantly higher for HF compared to LF
(0.51±0.03 vs. 0.29±0.01) translating to a significantly higher fractional
contribution of gluconeogenesis to plasma glucose levels (51±3% vs. 29
±3%). In addition, HF had a tendency for higher indirect pathway contri-
butions to glycogen synthesis compared to LF (56±3% vs. 44±3%).
Conclusion: High-fructose sugar formulations presents the liver with
both fructose and glucose with the conversion of fructose to
gluconeogenic precursors being relatively uncontrolled. Our data indicate
that plasma glucose excursions have a higher gluconeogenic component
following ingestion of a carbohydrate load with fructose/glucose propor-
tions resembling HFCS. Nevertheless, glycemic control is maintained by
healthy subjects presumably through hepatic autoregulation.
Supported by: FCT Post-Doctoral Fellowship, EXCL/DTP-PIC/0069,
PTDC-BIM-MET-4265-2014
Disclosure: C. Barosa: None.

535
Glucose tolerance in adolescents with obesity
A.A. Chylińska-Frątczak;
Departament of Pediatrics, Oncology, Hematology and Diabetology,
Medical University of Lodz, Łódź, Poland.

Background and aims: Prevalence of obesity in children and adoles-
cents is growing and currently affects about 20% of the world population.
Childhood obesity is associated with glucose intolerance. dyslipidemia
and hypertension. The aim of the study was to assess the glucose metab-
olism in the adolescents with obesity.
Materials and methods: 151 patients with obesity aged 9-18 years.
BMI>95pc. without any additional diseases and drugs affecting
metabolic parameters were included in the study. Height. body
weight. waist circumference. BMI were measured; pubertal matu-
rity to Tanner stage criteria were assessed. HbA1c were measured
and 2-hours OGTT (glucose and insulin) was performed in all
children. Insulin resistance was determined by HOMA-IR. In the
second stage of the study. in 46 adolescents 4-hours OGTT and
Mixed Meal Tolerance Test (glucose and insulin) were performed
and continuous glucose monitoring system CGM (iPro-Medtronic)
were submitted to 5-6 days.
Results:Among 151 patients (66 girls. 85 boys. at the age of 13.5 ±1; 2.5
years) BMI 30 ±4.5kg/m2. BMI z-score 2.1 ± 0.3. waist circumference
96.4 ±10.6cm. 13.2% (20 children) was in the prepubertal period. Based
on OGTT impaired fasting glucose was found in 4 patients (2.6%), glu-
cose intolerance in 25 patients (16.5%) and diabetes in 2 patients (1.3%).
HbA1c was 5.3 ±0.3%. HOMA-IR was 3.8 ± 2.1. In 53 children (35.1%)
insulin resistance was found. A positive correlation (R = 0.25; p = 0.0025)
between HOMA-IR and BMI z-score was observed. Hyperinsulinemia
was present in 103 patients (68.2%). Comparing 4-hours OGTT and
MMTT lower glycemic values were observed at all time points after
consuming a standardized meal than in the OGTT. However the mean
value of insulin was statistically higher in 15 and 30 minute of the test in
MMTT than in OGTT. In CGM the mean glycemic value was 101.3 mg/
dl. 98.64% of glucose readings were in the range of 70-140 mg/dl. Only
0.91% of the readings were above 140 mg/dl and 0.45% of readings were
below 70mg/dl. The mean glycaemia value at night was 95.9 mg/dl. A

positive correlation (R = 0.36; p = 0.013) between HOMA-IR and mean
of nighttime glycaemia was observed.
Conclusion: With the rise in obesity insulin resistance increases, which
leads to higher glycaemia at night. Mixed meal stimulates higher insulin
secretion than glucose in the first 30 minutes after ingestion.
Disclosure: A.A. Chylińska-Frątczak: None.

536
Impact of dietary carbohydrate composition on metabolic benefits of
low protein-high carbohydrate diets
J.A. Wali1,2, T. Pulpitel1, M. Kabede1, T. Dodgson1, G. Pinget1, B. Yau1,
D. Wahl1, S.M. Solon-Biet1, G.J. Cooney1, V.C. Cogger1, D.G. Le
Couteur1,2, S.J. Simpson1;
1Charles Perkins Centre, University of Sydney, 2Ageing and Alzheimer’s
Institute, New South Wales Health, Sydney, Australia.

Background and aims: Nutrition is the major modifiable factor that
influences health and lifespan, but the relationship is complex and poorly
understood. Recent research using Geometric Framework (GF), a state-
space nutritional modelling method, showed that ‘low protein-high car-
bohydrate’ (LPHC) diets generate the best cardio-metabolic health and
lifespan outcomes (Solon-Biet 2014). This seems at odds with advice to
reduce intake of simple carbohydrates because there is evidence that they
promote metabolic disease. However, the discrepancy may relate to the
fact that the LPHC diets used starch derived complex carbohydrates.
Therefore, we aimed to evaluate which types of carbohydrate contribute
to the benefits of LPHC diets.
Materials and methods:Male C57BL/6 mice (n=300; 8 wk old) were
fed ad libitum one of 15 isocaloric LPHC diets composed of differing
percentages of low protein (5, 10 and 15%) and high carbohydrate
(75, 70 and 65%), while the fat was fixed at 20%. Diets were further
factored by systematically changing the sucrose-starch ratios (20/80,
35/65, 50/50, 65/35, 80/20) in their carbohydrate component. This
feeding array allows examination of the impact of each individual
food component (protein, sucrose and starch) and their interactions
using GF methodology. Food intake and body weights were moni-
tored fortnightly, parameters of metabolic health were assessed after
5-6 and 13-14 wks, and tissues were harvested after 18 wks on diets.
For data analysis by GF, means/mouse/cage or data/mouse were used
(as appropriate), using thin-plate spline procedures in R, constructed
upon nutrient axes for sucrose, starch and protein across diet compo-
sition and nutrient intake spaces.
Results:GF analysis showed that mouse weights were markedly affected
by protein intake and peaked on a combination of increased protein-high
starch consumption. In contrast, energy intake increased on lower protein-
high starch diets and declined with an increase in dietary protein and
sucrose content. Water intake was negatively regulated by dietary protein
and increased with sucrose ingestion. Glucose tolerance and insulin con-
centrations were adversely affected by protein intake, but surprisingly,
moderate sucrose intake did not impair glucose homeostasis, while ex-
treme consumption paradoxically improved insulin sensitivity due at least
in part to decreased food intake on very high sucrose diets. Consistently,
adiposity increased with protein and starch intake, but high sucrose con-
sumption reduced body fat and consequently led to increased % lean
mass. On the contrary, liver fat was maximum on low protein diets with
no effect of sucrose intake. Circulating concentrations of triglyceride and
urea increased with protein consumption but increased sucrose intake did
not induce hypertriglyceridemia or hyperuremia. Similarly, weights of
liver, kidney and pancreas and glucose stimulated insulin secretion from
the islets increased with protein intake, but the source of dietary carbohy-
drate did not have remarkable effects on these measurements.
Conclusion:Our work suggests that in the context of LPHC diets, protein
intake is the major determinant of the metabolic phenotype, while com-
pared to starch, very high sucrose intake paradoxically improves param-
eters of metabolic health in this setting.
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Supported by: NHMRC Australia, NSW Health, University of Sydney
Disclosure: J.A. Wali: None.
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Modelling postprandial absorption of complex carbohydrates
M. Schiavon1, C. Dalla Man1, R.E. Carter2, L. Hinshaw2, M. Slama2, M.
Persson2, R. Basu2, A. Basu2, C. Cobelli1;
1University of Padova, Padova, Italy, 2Mayo Clinic, Rochester, USA.

Background and aims: We have previously developed a novel isotope
dilution method to estimate complex carbohydrate metabolism in humans
that exploits the natural abundance of 13C contained within the ingested
polysaccharide (PS). With this technique, it is possible to estimate the
systemic appearance of meal carbohydrates (Rameal), a surrogate for rate
of carbohydrate absorption. The aim of this analysis was: 1) to assess the
reproducibility of the method, 2) to model the dynamics of complex
carbohydrates vs. simple carbohydrates absorption.
Materials and methods: Sixteen healthy subjects (9M, age, 33±2 y,
BMI 23±1 kg/m2; mean±SE) were randomized into two matched
groups. Each subject was studied at a Clinical Research Trials Unit
on three occasions in random order: once with simple carbohydrates
(glucose; G) as Jell-O (labeled with [13C]glucose), and twice (to
assess reproducibility) with [13C]PS containing mixed meals, with
either sorghum (S) or rice (R) as the complex carbohydrate. All meals
had ~50g carbohydrates and similar macronutrient composition
amounting to a 600 calorie mixed meal. In addition, [6-3H]glucose
was infused for 360 min to enable model independent estimation of
Rameal. The model of glucose absorption assumes that the stomach is
described by two compartments, representing the solid and the liquid
phase, while the gut is described by one compartment. In addition the
grinding rate of the stomach and the absorption rate from the gut are
assumed to be constant, while gastric emptying depends on the total
amount of carbohydrates in the stomach. The model estimates the
amount of carbohydrates in the stomach and thus the gastric retention
(GR) as percentage of the ingested carbohydrates. The time when GR
reaches 50% (T50%) and the GR at t=60 min (GR60min) were calcu-
lated. Reproducibility of the results was assessed using intra-class
correlation (ICC) analyses. ICC>0.9 was considered to be a robust
representation of reproducibility. Differences among model parame-
ters were assessed with the Wilcoxon signed rank test (p<0.05 was
considered statistically significant).
Results: Data suggests that rice is more reproducible than sorghum for
iAUC of Rameal: ICC

R=0.93 (95% CI: 0.66-0.99) vs ICCS=0.66 (95% CI:
0.66-0.87). Average GR profiles are reported in Figure 1. T50% and GR60min

were both significantly higher in R and S than in G: T50%
R=122±13 min

(visit 2: 108±7 min) vs. T50%
G=42±10 min (p=0.0156); T50%

S=118±7 min
(visit 2: 110±7 min) vs. T50%

G=43±7 min (p=0.0156); GR60min
R=72±4%

(visit 2: 71±3%) vs. GR60min
G=39±7% (p=0.0156); GR60min

S=76±2% (visit
2: 70±3%) vs. GR60min

G=41±4% (p=0.0156). Finally, the model does not
highlight any difference in gut absorption.
Conclusion: Rice provided more reproducible results for Rameal than
sorghum and is thus more suitable for in future clinical research studies
on PS metabolism. The higher GR estimated with complex vs. simple
carbohydrates is likely responsible for the delayed Rameal.

Supported by: NIH DK 085516, DK 029953 and DK 094331
Disclosure: M. Schiavon: None.
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Toxicological impact of high fructose intake on gut microbiota and
liver/intestine integrity: Any differences between solid and liquid
formulations?
R. Mastrocola1, A.S. Cento1, F. Chiazza2, I. Ferrocino3, V. Bitonto4, D.
Nigro1, G. Querio2, K. Rantsiou3, J.C. Cutrin4, M. Aragno1, E. Liberto2,
E. Masini5, C. Cordero2, L. Cocolin3, M. Collino2;
1Clinical and Biological Sciences, University of Turin, 2Drug Science and
Technology, University of Turin, 3Agricultural, Forest and Food
Sciences, University of Turin, 4Molecular Biotechnology and Health
Sciences, University of Turin, Turin, 5Neuroscience, Psychology, Drug
Research and Child Health, University of Florence, Florence, Italy.

Background and aims: We previously demonstrated the deleterious ef-
fects of fructose feeding on liver through production of advanced
glycation end products (AGEs) and the induction of hepatic steatosis
and inflammation. Moreover, it has been reported that high fructose in-
take alters microbiota composition, resulting in reduced bacterial diversi-
ty and altered expression of genes involved in specific metabolic path-
ways. A recent paper demonstrated that liquid high-sugar compared to
solid high-sugar diets differentially modulate intestinal sugar transporters
and hormone expression. To date, however, the peculiar effects of fruc-
tose intake in different forms, liquid or solid, on intestinal integrity and
microbiota, and hepatic outcomes, have never been investigated.
Materials and methods: For this aim, C57 mice were fed a standard diet
(SD) plus water to drink, a standard diet plus 60% fructose syrup (L-Fr),
or a 60% fructose solid diet plus water (S-Fr), for 12 weeks. At the end of
protocol, analysis on liver lipogenesis, fibrosis, and inflammation and on
intestinal absorption, AGEs accumulation, and integrity were performed
by western blotting, biochemical and histological analysis. Gut microbi-
ota population has been characterized by metagenomic sequencing.
Results: L-Fr intake induced higher levels of hepatosteatosis (liver TG:
+80% vs. SD, +33% vs. S-Fr, p<0.05), with greater activation of the
lipogenic SCAP/SREBP signaling, and of markers of fibrosis, than the
S-Fr. In contrast, S-Fr evoked a stronger local AGEs accumulation,
RAGE expression, and barrier injury in the ileum intestinal mucosa, lead-
ing to higher concentration of LPS in the portal plasma (+300% vs. SD,
+210% vs. L-Fr, p<0.05). This effect was associated to a stronger activa-
tion of the LPS-dependent pro-inflammatory pathway NLRP3
inflammasome in the liver of S-Fr mice than of L-Fr mice. Interestingly,
the local accumulation of fructose in the intestine led to alterations of the
gut microbiota composition depending on the fructose formulation, with
increase in the saccharides metabolizing Lactobacillus genus in the L-Fr,
and increased colonization by populations related to intestinal inflamma-
tion and barrier disruption, such as Clostridium, in the S-Fr group.
Conclusion: These results suggest that consumption of fructose under
different forms, liquid or solid, has a different impact on intestinal muco-
sa, thus differently affecting liver homeostasis. We hypothesize that the
liquid fructose is more rapidly absorbed by intestine and metabolized by
the liver to produce considerable amounts of lipids. In contrast, the solid
form might be slowly absorbed by enterocytes producing glycated pro-
teins and affecting barrier integrity, with developing of systemic inflam-
mation. Such alterations of intestinal integrity and microbial population,
also found in diabetic and obese individuals, might predispose to the
development of chronic metabolic and inflammatory diseases.
Supported by: Local-Research grant (2015) from University of Turin
Disclosure: R. Mastrocola: None.
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Metabolic profile of the women after gestational diabetes
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Background and aims: The data from the many studies indicate that
GDM is associated with an increased risk of metabolic disorders in later
life. The aim of our study was to evaluate the incidence of metabolic
disturbances after GDM and to analyze their determinants.
Materials and methods: 144 women with GDM treated in Outpatient
Department of Diabetes in Lodz between 2013 and 2016 were initially
included in the study. Patients were examined toward metabolic distur-
bances at 3 and 18 months after delivery. Anthropometric data including
BMI, waist and hips circumference, suprailiac, subscapula and biceps
skinfolds were analyzed. Body composition was examined with the use
of Tanita analyzer. Glucose and insulin concentrations in oral glucose
tolerance test (OGTT) were evaluated, and the indices of insulin resis-
tance and beta cell function were calculated based on HOMA2 IR,
HOMA2 %S, HOMA2 B and QUICKI methods. Haemoglobin A1c, C-
reactive protein (CRP), total, LDL and HDL cholesterol and triglycerides
concentrations were also measured.
Results: 95 and 68 women attended follow-up visit at 3 and 18 months
after delivery, respectively. Normal OGTT result was shown in 82 and 46
women, impaired fasting glucose (IFG) was detected in 6 and 15 patients,
impaired glucose tolerance (IGT) in 9 and 5 patients, and diabetes
mellitus (DM) was diagnosed in 1 and 1 subjects after 3 and 18 months
postpartum, respectively. 3 months after delivery, in a group of healthy
women, compared to a group with any glucose disturbances (IFG and/or
IGT or DM), significantly lower waist and hip circumference, thinner
biceps, suprailiac and subscapula skinfold, as well as lower body weight
(all p < 0.001), BMI (p < 0.01), fat percent (p < 0.05), visceral fat (p <
0.01) and index of obesity (p< 0.001) were noted. Lower CRP (p < 0.05)
and triglycerides concentration (p < 0.01), as well as lower HOMA2 IR (p
< 0.01), higher HOMA2% S (p < 0.01) and higher QUICKI (p < 0.05)
were also observed in this group. Other parameters did not differ signif-
icantly between the groups (p > 0.05). 18months after delivery, in a group
of healthy subjects, compared to a group with abnormal OGTT results,
significantly lower waist circumference (p < 0.05) and fat percent (p <
0.005) were shown. Other parameters did not differ significantly between
the groups. A significant correlation between the presence of any distur-
bances in OGTT and waist circumference (r = 0.266, p < 0.05) and fat
percent (r = 0.293, p < 0.05) was noted.
Conclusion: In the women after GDM less favorable metabolic profile and
higher CRP concentration are connected with persistent carbohydrate dis-
turbances shortly after delivery. 18 months postpartum however, most of
the differences in the metabolic profile between the studied groups disap-
peared, and the metabolic disturbances that persisted postpartum in a longer
perspective correlated with waist circumferenceand the fat percent only.
Supported by: PDA
Disclosure: M. Zurawska-Klis: None.
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Leptin therapy alters the hepatic transcriptome, the proteome, and
themetabolome to suppress amino acid utilisation in diabetic rodents
M.M. Kwon1, A. McAfee2, J.N.C. Toews1, R.K. Baker1, L.J. Foster2,
T.J. Kieffer1;
1Department of Cellular and Physiological Sciences, University of British
Columbia, 2Department of Biochemistry and Molecular Biology,
University of British Columbia, Vancouver, Canada.

Background and aims: Leptin lowers blood glucose levels in diabetic
rodents and the typically observed hypoglycemia with fasting suggests
suppressed glucose production may be the mechanism. Since the liver is a
major site for glucose production, we used an un-biased multi-omics
approach to characterize leptin-induced changes in liver.
Materials and methods:We administered leptin or vehicle by pumps to
streptozotocin (STZ)-diabetic mice and collected the liver on day 4 for

transcriptomics analysis by RNA-sequencing, and proteomics and meta-
bolomics analysis by mass spectrometry. Enrichment analysis indepen-
dently pointed towards suppressed utilization of amino acids. Thus, we
examined amino acid utilization in leptin-treated STZ-mice and non-
diabetic controls by performing alanine tolerance tests and pyruvate tol-
erance tests as a comparison. To further assess the role of suppressed
alanine metabolism, we overexpressed the gene responsible for alanine
catabolism, glutamic pyruvate transaminase (Gpt), in the liver of STZ-
diabetic mice by hydrodynamic gene delivery then tested the efficacy of
leptin therapy on day 4 post plasmid injection.
Results:Leptin treatment downregulated 993 genes in the liver, including
genes involved in amino acid catabolism. Proteomics similarly revealed
that proteins involved in amino acid catabolism were downregulated.
Metabolites involved in protein biosynthesis and amino acid metabolism
were upregulated, suggesting a global build up of amino acids in the liver
of leptin-treated STZ-mice. To assess amino acid utilization, STZ-mice
were treated with leptin, which normalized blood glucose levels (22.1
±0.5 vs 6.7±0.7 mM day -1 and day 3), then STZ-leptin and non-
diabetic groups were fasted to the point of mild hypoglycemia and
injected with alanine or pyruvate on day 4. Alanine did not increase blood
glucose levels in leptin-treated STZ-mice (6.0±0.5 vs 6.4±0.4 mM at 0
and 30 minutes), and hypoglycemia worsened (3.9±0.6 mM at 90 mi-
nutes). In contrast, pyruvate increased blood glucose levels in leptin-
treated STZ-mice (6.5±0.5 vs 9.9±1.8 mM at 0 and 30 minutes). In
non-diabetic controls with mild hypoglycemia, blood glucose levels were
increased with both alanine (4.7±0.1 vs 6.9±0.4 mM at 0 and 30 minutes)
and pyruvate (4.5±0.2 vs 11.1±0.3 mM at 0 and 30 minutes). Gpt tran-
script levels were downregulated by ~2 fold in leptin-treated STZ-mice
compared to diabetic controls on day 4 (p<0.0001). Administration of
plasmid encodingGpt to STZ-mice for overexpression of GPT in the liver
did not alter blood glucose (24.1±0.7 vs 24.3±0.7 mM on day 3). Leptin
similarly lowered blood glucose levels in mice with hepatic Gpt overex-
pression (10.6±2.5 mM) and controls (9.0±1.1 mM) by day 5 post leptin
therapy.
Conclusion: Leptin alters the hepatic transcriptome, the proteome, and
the metabolome, to suppress amino acid catabolism. Leptin-treated STZ-
mice cannot utilize alanine to produce glucose but their ability to utilize
pyruvate, a product of alanine breakdown, remains intact. Overexpression
ofGpt is insufficient to block leptin action, suggesting that leptin-induced
downregulation of Gpt alone does not drive the anti-diabetic actions of
leptin.
Supported by: CIHR
Disclosure: M.M. Kwon: None.
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ERO1Lβ is a key regulator of the endoplasmic reticulum stress
resolution in pancreatic beta cells
D. Amadio, C. Ämmälä, F. Chimienti;
Bioscience Diabetes, Cardiovascular and Metabolic Diseases, Innovative
Medicines and Early Developm, AstraZeneca, Mölndal, Sweden.

Background and aims: Type 2 diabetes (T2D) is characterized by pan-
creatic beta-cell failure that lead to uncontrolled glucose homeostasis. A
relevant contribution to beta-cell loss in type 2 diabetes is endoplasmic
reticulum (ER) stress induced by accumulation ofmisfolded proteins. The
unfolded protein response (UPR) is an adaptive response inducing atten-
uation of protein translation and degradation of misfolded protein in order
to alleviate ER stress and prevent beta-cell death. ERO1LB, a disulfide
oxidoreductase whose expression is highly enriched in the ER of pancre-
atic beta-cells, contributes to correct disulfide bonds formation and proper
insulin folding. Here we investigated the capacity of ERO1LB to protect
against palmitate-induced ER stress and its ability to rescue proper beta-
cell function. Furthermore, we aimed to characterize the role of ERO1LB
in the UPR signaling pathway response to understand the potential as a
therapeutic target for the treatment of T2D.
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Materials and methods: To simulate the acute and chronic effect of ER-
stress in beta-cells, we examined short (2 days) and longterm (7 days)
effects of palmitate-induced ER stress on ERO1LB expression and com-
pared it to classical inducers of ER stress. We further characterized the
beta-cell response to a glucose challenge (GSIS) after short and long
palmitate exposure, and correlated these results with the activation of
UPR, monitored by RT-qPCR, Western Blot and ImmunoFluorescence
analysis. Folding capacity assays and measurements of ER Ca2+ levels
were used to gain insight into the functional and mechanicistic role of
ERO1LB protein in a mouse beta-cell line (MIN6). By using overexpres-
sion approaches we investigate the ability of ERO1LB to alleviate beta-
cells from ER stress induced by glucolipotoxicity condition.
Results: We show that beta cells exposed to chronic lipotoxicity, a con-
dition often present in obese T2D patients with chronically elevated cir-
culating fatty acid levels, induces ER-stress and activates strong UPR
response. In our ER stress model we observed a significant increased
proinsulin/insulin ratio only after longterm palmitate treatment, as well
as activation of the three different arms of the UPR response in a time-
dependent manner (PERK, then ATF6 and IRE1α). Decreased ER Ca2+

levels and protein folding capacity were also observed in presence of
palmitate. ERO1LB is upregulated by short palmitate exposure whereas
long palmitate treatment induces a decrease in ERO1LB levels, similar to
what has been observed in islets from T2D. Overexpression of ERO1LB
in MIN6 cells alleviated the induction of ER stress, and restored appro-
priate proinsulin folding. This suggests ERO1LB is important for main-
taining a sustained insulin folding capacity.
Conclusion: Our data showes that ERO1LB is able to prevent
lipotoxicity induced ER-stress by interfering with UPR activation, and
suggest that ERO1LB has the ability to rescue beta-cell from ER stress
induced loss of function. These findings confirm an important role for
ERO1LB in maintaining proper insulin folding and beta-cell function.
Thus, ERO1LB is a potential candidate target for novel treatments for
T2D.
Disclosure: D. Amadio: None.
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Critical assessment of postchallenge hyperglycaemia in subjects with low
body weight
T. Sakuma1, K. Yamashita2, M. Shimodaira3, K. Hirabayashi2, H. Koike2, T.
Shimbo4, T. Aizawa2;
1Ina Central Hospital, Ina, 2Aizawa Hospital, Matsumoto, 3Iida
Municipal Hospital, Iida, 4Ohta Nishinouchi Hospital, Fukushima, Japan.

Background and aims: Post-challenge hyperglycaemia (PCH) in the 75-
g OGTT due to low glucose volume (GV) is theoretically possible in
subjects with low body weight (LBW) because GV is a function of BW.
The present study aimed to critically evaluate this issue.
Materials and methods: Data from 11,411 non-diabetic subjects
(Matsumoto cohort; male-to-female ratio, 7,077:4,334; mean age, 52.6 years;
BW, 63.3 kg) were analysed. Among these subjects, 5,282 were followed up
for a mean of 5.3 years. All participants underwent a standard 75-g OGTTand
HbA1c evaluation, and glucose tolerance was determined using the ADA
definition. In an independent group of non-diabetic subjects (Iida cohort; n =
1,537; male-to-female ratio, 950:587; mean age, 52.8 years; BW, 62.7 kg),
insulin sensitivity (SI, 1/HOMA-IR), β (Stumvoll 1st phase), and the index
of whole body insulin action (a product of the two variables) were determined.
Considering BWor BW decile as an explanatory variable, multiple correlation
analysis, analysis of covariance, or logistic regression analysis was performed
with adjustment for age, sex, and percentage body fat. The possible non-linear
effect ofBWwas evaluated using cubic spline fitting. In subjectswithBW≤59
kg, correction of 2-h plasma glucose (2hPG) in proportion to reduced estimated
extracellular water (ECW, a surrogate of GV) was attempted, i.e., 2hPGcorr =
fasting plasma glucose (FPG) + (ECF/16.1 [males] or 15.1 [females]) · δPG2h.
ECF denotes the estimated ECWin a given individual, and 16.1 and 15.1 were
ECF values of males and females, respectively, with BWof 59 kg.
Results: BW, across the entire range, was positively correlated with FPG (p
< 0.01). In contrast, BWwas correlated in a skewed J-shape fashion with all
post-challenge glucose values, such as 1hPG, 2hPG (Panel A), δPG1h, and
δPG2h, with inflections at around 60 kg (p for non-linearity <0.01, for each).
The prevalence of impaired glucose tolerance (IGT) as a function of BWwas
also J-shaped. SI significantly increased as BW decreased (p for trend
<0.01), and there was no significant BW-related trend for β. As a result,
insulin action (SI · β) tended to be high with LBW (Panel B, p for trend =
0.09). On follow-up, diabetes developed less frequently in subjects with
LBW (Panel C). Analysis in IGT subgroup showed essentially the same
results. Correcting 2hPG mitigated the J-shape correlation between BW
and 2hPG (Panel D).
Conclusion: PCH against BW showed a J-shape distribution. However, insu-
lin action was not impaired in subjects with increased prevalence of PCH at the
lower end of BW. Of note, despite a high prevalence of PCH, the future
development of diabeteswas less frequent inLBWsubjects than in their heavier
counterparts. Correcting 2hPGon the basis of the estimated ECWmitigated the
J-shape for 2hPG. PCH, especially IGT, in subjects with BW ≤ 59 kg may be,
in part, due to reduced GV rather than impaired glucose metabolism.

Disclosure: T. Sakuma: None.
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The lipid peroxidation by-product 4-hydroxy-2-hexenal impairs in-
sulin sensitivity in skeletal muscle
L. Sardón Puig1, C.O. Soulage2,M.Guichardant2,M. Lagarde2, N.J. Pillon1;
1Karolinska Institutet, Stockholm, Sweden, 2Univ Lyon, INSA-Lyon,
INSERM UMR 1060, INRA UMR 1397, CarMeN, Villeurbanne, France.

Background and aims: Oxidative stress is involved in the pathophysiolo-
gy of many chronic diseases and in particular contributes to the development
of insulin resistance and its progression towards type 2 diabetes. The perox-
idation of cell membrane phospholipids associated with oxidative stress
produces deleterious reactive species, including hydroxy-alkenals.
Peroxidation of omega-6 polyunsaturated fatty acids leads to the production
of 4-hydroxy-2-nonenal (4-HNE), while 4-hydroxy-2-hexenal (4-HHE) is
generated during the oxidation of omega-3 polyunsaturated fatty acids.
These lipid aldehydes exhibit potent electrophilic properties making them
able to make covalent adducts with amino phospholipids such as phospha-
tidylethanolamine, proteins and nucleotides. Because of their relative stabil-
ity and high reactivity, these aldehydes are thought to interfere with crucial
physiological processes such as cell cycle, apoptosis or metabolic pathways.
Only a handful of studies have shown activation of stress signalling path-
ways by 4-HHE, but the data about its pathophysiological effects remains
scarce. Especially, the putative role of 4-HHE in the development of insulin
resistance has not been investigated. The aim of the present study was to
investigate the effect of 4-HHE in the development of insulin resistance.
Materials and methods: 4-HHE concentration was measured in plasma
from humans and rats by GC-MS. Insulin resistance was estimated in
healthy rats using hyperinsulinemic euglycemic clamps. In L6 muscle
cells and 3T3 adipocytes, glucose uptake was measured using 2-deoxy-
D-glucose and signalling pathways by western blotting. Intracellular glu-
tathione wasmeasured using fluorimetric assay kit and boosted using 3H-
1,2-dithiole-3-thione (D3T).
Results: In T2D subjects, plasma 4-HHE was twice the level of healthy
volunteers. Circulating levels of 4-HHE were elevated in Zucker Fatty dia-
betic rats. During hyperinsulinemic euglycemic clamps in rats, acute intra-
venous injection of 4-HHE significantly altered whole body insulin sensitiv-
ity and decreased glucose infusion rate. In vitro, 4-HHE impaired insulin-
stimulated glucose uptake and signaling (PKB/Akt and IRS1) in L6 muscle
cells. 4-HHE induced carbonylation of cell proteins and reduced glutathione
concentration. Increasing intracellular glutathione pools using D3T
prevented 4-HHE-induced carbonyl stress and insulin resistance.
Conclusion: These results demonstrate that 4-HHE is produced under dia-
betic conditions and blunts insulin action. 4-HHEmay therefore play a causal
role in the pathophysiology of T2D and lipid peroxidation might constitute a
potential therapeutic target to taper oxidative stress-induced insulin resistance.

Supported by: Johanssons foundation, Sweden
Disclosure: L. Sardón Puig: None.

544
Association of circulating betatrophin levels with insulin resistance in
polycystic ovary syndrome: cross-sectional and interventional studies
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Background and aims: Betatrophinis a secreted protein of 198 amino
acids that is highly conserved in all mammalian species. Polycystic ovary
syndrome (PCOS) is characterized by heterogeneity in phenotypic man-
ifestations mainly related to reproductive and hormone aberrations and
metabolic disturbances. IR is the most significant and highly prevalent
parameter among PCOS women, while IR is associated with T2DM and
obesity. Recent studies have demonstrated the relationship between
betatrophin and insulin resistance (IR) inT2DM, but the reports were
inconsistent. Furthermore, the physiological role of betatrophin remains
poorly understood. The aim of this study was to investigate the associa-
tion of betatrophin with IR in PCOS women and explore the physiolog-
ical role of betatrophinin vivo and in vitro.
Materials and methods: Plasma betatrophin levels were measured with
ELISA. Insulin sensitivity was assessed with EHC. Gene expressions at
mRNA and protein levels were determined with qRT-PCR and Western
blotting. Influences of insulin, metformin, rosiglitazone and over- or
knockdown-expression of betatrophin were analyzed ex vivo.
Results: PCOS women had higher betatrophin levels compared with the
controls (P<0.01). Circulating betatrophin was positively correlated with
BMI, WHR, TG, TC, LDL-C, AUC glucose, AUC insulin, LH, FAI and
HOMA-IR but negatively with M-value. Metformin treatment in newly
diagnosed PCOS women led to a reduction of betatrophin levels. Insulin
stimulation in hepatocytes increased betatrophin expression, but not pro-
moted its secretion. Metformin or rosiglitazone led to a reduction of
betatrophin expression in insulin-stimulated hepatocytes. In hepatocytes/
macrophages co-culture systems, betatrophin expressions were significant-
ly increased, whereas this increase was eliminated by rosiglitazone. In
hepatocytes, overexpression and knockdown of betatrophin decreased
and increased insulin-stimulated InsR, AKT and IRS-1 phosphorylation
respectively. Serum from metformin-treated PCOS women decreased
betatrophin expression and reinforced insulin signals.
Conclusion: The present study provide the first evidence indicating a
significant increase of circulating betatrophin in untreated PCOS patients
and different effects of elevated insulin on betatrophinin vivo or in vitro.
We also present novel data suggesting that metformin or rosiglitazone
treatment, possibly via a direct effect and/or an indirect effect of improved
insulin sensitivity, decreases circulating levels and expression of
betatrophin in vivo or in vitro. In addition, over-expression and knock-
down of betatrophin impair and improve insulin signaling in hepatocytes,
respectively. Finally, serum from metformin-treated PCOS women de-
creases betatrophin expression and reinforces insulin signal transduction
in hepatocytes. Therefore, betatrophin is a useful marker of IR in PCOS.
Clinical Trial Registration Number: ChiCTR-OOC-14005314
Supported by: NSFC(81570752, 8167075)
Disclosure: M. Yang: None.
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Insulin resistance in hepatitis C virus infection: relative contribution
from liver vs extrahepatic sites
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Background and aims: Chronic hepatitis C (CHC) has been associated
with the development of metabolic disorders, such as insulin resistance
(IR). Albeit hepatitis C virus (HCV) infects only hepatocytes, peripheral
IR is also observed in HCV infected patients. In the present study, we are
interested to (1) identify the putative liver-derived inducers of IR in ex-
trahepatic tissues (i.e. muscle and adipose tissue), and (2) elucidate the
underlying molecular mechanisms.
Materials and methods: CHC genotype 3a patients were treated with an
interferon-free regimen (ledipasvir/sofosbuvir combined with ribavirin).
These patients underwent a 2-step euglycemic hyperinsulinemic clamp
with tracers, together with indirect calorimetry measurement, to measure
IR at start and after 6 weeks of antiviral therapy. Blood and adipose and
muscle tissue biopsy samples were collected at the same time points.
In vitro, human primary adipocytes were treated with the collected sera.
Insulin signaling and lipid/glucose metabolism were investigated by im-
munoblot and RT-PCR. Insulin-stimulated glucose uptake was assessed
by incubating cells with [1,2-3H(N)]-2-deoxy-D-glucose.
Results: As of today, 13 patients have been enrolled, and complete viral
suppression was achieved in 10/10 who received 6 weeks of therapy.
Clamp analyses have been completed in 6 patients: all exhibited a signif-
icant improvement of the peripheral insulin sensitivity (p=0.0004),
whereas no difference was observed in insulin-mediated lipolysis sup-
pression, as measured by non-esterified fatty acid levels. Treatment of
adipocytes with sera from virally-suppressed patients increased the insu-
lin ability to promote glucose uptake and to induce Akt phosphorylation
compared to exposure to sera collected before treatment. No difference in
the expression of lipid metabolism genes was observed.
Conclusion: Taken together, these data indicate that HCV clearance
might result into an improved peripheral insulin sensitivity. Clarification
of the role of skeletal muscle in the systemic IR, and identification of
liver-derived circulating factors potentially involved in the regulation of
peripheral insulin sensitivity (metabolome analysis) are underway.
DG and GG have equally contributed to the work
Clinical Trial Registration Number: 15-063
Supported by: FNS, GILEAD, Fondation pour la Recherche sur le
Diabète
Disclosure: D. Gomes: Grants; Gilead Sciences.
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Type 2 diabetes prevention through hormone sensitive lipase
inhibition: elongase ELOVL6 at the center of attention
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G. Tavernier1, S. Virtue2, H. Guillou3, V. Stich4, P. Arner5, M. Rydén5, A.
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Cardiovasculaires, Toulouse, France, 2Metabolic Research Laboratories,
University of Cambridge, Cambridge, UK, 3INRA, UMR 1331,
TOXALIM, Toulouse, France, 4Department of Sport Medicine, Third
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Background and aims: Hormone sensitive lipase (HSL) is an enzyme
expressed in adipose tissue where it hydrolyzes triglycerides into fatty
acids.We previously demonstrated the protective effect of HSL inhibition
on the development of insulin resistance in obese HSL haploinsufficient
mice. However, the mechanisms involved in the improvement of insulin

sensitivity were still unclear. In this study, we demonstrate the prominent
role of adipocyte de novo lipogenesis (DNL i.e glucose-derived fatty acid
synthesis) and of the Elongation of Very-Long-Chain Fatty Acids protein
6 (ELOVL6) in the beneficial effect induced by HSL inhibition.
Materials and methods: Human hMADS adipocytes (human
multipotent adipose-derived stem cells) were used for in vitro studies.
Murine models of HSL, elongase ELOVL6 and Carbohydrate
Responsive Element Binding Protein (ChREBP) transcription factor de-
ficiency were employed for in vivo studies. Human data were obtained
from patients with differing obese and metabolic status and frommorbid-
ly obese subjects undergoing a bariatric surgery.
Results: Robust induction of DNL was observed in parallel with better
activation of insulin signaling in human adipocytes with siRNA-induced
HSL knockdown. A strong elevation of the expression and activity of
elongase ELOVL6, one of the enzymes of DNL, was measured in vitro
and in vivo during genetic and pharmacologic HSL inhibition. Increased
ELOVL6 activity was responsible for a shift in fatty acid composition
leading to an accumulation of the C18-fatty acid oleate in triglycerides
and phospholipids. Concomitant knockdown of HSL and ELOVL6 re-
versed oleate accumulation and the improvement of insulin signaling
observed in HSL-inhibited adipocytes. The beneficial effect of
ELOVL6 was triggered by an increased oleate content in phospholipids
and a higher plasma membrane fluidity. In human subcutaneous adipose
tissue, ELOVL6 gene expression was reduced during insulin resistance
and restored after a bariatric surgery-induced weight loss, showing a close
association between ELOVL6 and insulin sensitivity. In vitro and in vivo,
the DNL-transcriptional factor ChREBP exerts a strong and specific con-
trol on ELOVL6 expression. Dual HSL-ChREBP inhibition mirrored
ELOVL6 deletion on fatty acid profile and insulin signaling.
Conclusion: In this study, we demontrate that HSL inhibition protects
from insulin resistance. HSL inhibition promotes ChREBP activity and
induces ELOVL6whichmodulation of plasmamembrane fatty acid com-
position and fluidity improves insulin signaling.
Disclosure: P. Morigny: None.

547
Effect of insulin on renal maximum glucose transport capacity in
healthy volunteers and patients with type 2 diabetes
E. Muscelli1, R. Pereira-Moreira1, M. Seghieri2, B.D. Astiarraga2, A.L.
Souza1, V.B. Chueire1, S. Monte Alegre1, A. Solini2, E. Ferrannini3;
1Department of Internal Medicine, State University of Campinas,
Campinas, Brazil, 2Department of Clinical and Experimental Medicine,
University of Pisa, 3CNR Institute of Clinical Physiology, Pisa, Italy.

Background and aims: Most studies, though not all, indicate that the
maximum glucose transport capacity of the proximal tubule (TmG) is
increased in patients with type 2 diabetes (T2D). Furthermore, one old
study from 1951 suggested that insulinization may reduce TmG. In con-
trast, in human embryonic kidney 293Tcells insulin increases the activity
of transfected human SGLT2. To assess these issues de novo, we exam-
ined the effect of physiological hyperinsulinaemia on TmG and urinary
glucose excretion (UGE) in healthy subjects (NGT) and T2D patients
under steady-state conditions of plasma glucose and insulin
concentrations.
Materials and methods: Nine T2D (5F/4M; 55±5 years, mean±SD;
BMI=28.1±5.3 kg/m2; HbA1c=7.6±0.6 %) and 7 NGT participants
(1F/6M; 36±8 years; BMI=24.9±4.7 kg/m2) received a 7-hour con-
stant somatostatin infusion (400 μg/h) and a variable glucose infu-
sion designed to achieve steady-state glycaemias of ~22 mmol/L in
1 hour and to maintain this level for the next 3 hours (CT period).
Then, a constant insulin infusion (1 mU.min-1.kg-1) was started and
maintained for an additional 3 hours (INS period) while clamping
glycaemia at CT levels with the use of an ad hoc algorithm. Urines
were collected separately for the two study periods for the measure-
ment of glucose and creatinine.
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Results: Plasma glucose plateaus were similar across group and study
period (CT=21.7±0.2 vs INS=21.5±5.2 mmol/L in T2D; 22.8±2.1 vs 23.0
±3.6 mmol/L in NGT, all p=ns). Exogenous glucose infusion rate (GIR)
was similar in T2D and NGT during the CT period (30±7 vs 30±15
μmol.kg-1.min-1; p=ns); during the INS period, GIR rose much higher
in NGT than T2D (128±20 vs 69±29 μmol.kg-1.min-1, p<0.0001).
Creatinine clearance was similar between groups and study periods
(144±25 and 140±31 ml.min-1, CT vs INS in T2D; 158±39 and 169
±28, CT vs INS in NGT, all p=ns). During the CT period, UGE was
significantly lower in T2D than in NGT (486 [309] vs 706 [347]
μmol.min-1, median and [IQR], p=0.03) whereas fractional glucose ex-
cretion (FEG) was similar (17±5% and 22±7%, respectively; p=ns).
During the INS period, both UGE and FEG rose above CT levels in
NGT (to 1,155 [547] μmol.min-1 and 32±12%, respectively, p<0.03 for
both vs CT), whereas they were unchanged in T2D (at 531 [319]
μmol.min-1 and 18±6%, respectively, p=ns). In the pooled data of T2D
and NGT participants, FEG was positively associated with GIR during the
INS period (r=0.63, p=0.02).
Conclusion: Acute physiological hyperinsulinaemia during steady-state
hyperglycaemia increases urinary glucose excretion in NGT subjects.
This insulin effect is impaired in patients with type 2 diabetes, and may
be related to insulin resistance.
Disclosure: E. Muscelli: None.

548
Three days low-carbohydrate/high-fat diet increases insulin
clearance in non-obese healthy men
R. Suzuki, Y. Tamura, S. Kakehi, K. Takeno, Y. Sakurai, T. Funayama, Y.
Furukawa, H. Kaga, D. Sugimoto, S. Kadowaki, Y. Someya, A.
Kanazawa, R. Kawamori, H. Watada;
Juntendo University Graduate School of Medicine, Tokyo, Japan.

Background and aims: It has been reported that 1-wk overfeeding im-
pairs insulin sensitivity and elevates insulin level, and the latter is partly
induced by impaired metabolic clearance rate of insulin (MCRI). Thus,
MCRI is considered as a regulatory factor to maintain euglycemia during
short term dietary change. However, the effect of low-carbohydrate/high-
fat (LCHF) diet on MCRI has not been elucidated.
Materials and methods: To clarify the effect of 3-day LCHF diet, we
studied 48 non-obese healthy men (BMI; 22.6±2.5 kg/m2). Each subject
consumed a 3-day control diet, which was followed by a 3-day eucaloric
LCHF diet (20% carbohydrate, 20% protein, 60% fat). After the comple-
tion of both diet protocols, we performed hyperinsulinemic euglycemic
clamp (insulin infusion rate (IIR) = 100 mU/m2 per min) to evaluate
glucose infusion rate (GIR) and MCRI, calculated as a ratio of IIR to
steady state serum insulin (SSSI).
Results: The 3-day LCHF diet increased MCRI (497.4±71.4 ml/min per
m2 to 540.1±85.0 ml/min per m2, P < 0.05); however, the individual
changes were highly variable. To further investigate the role of MCRI,
we divided the subject into high-responder (HR) and low-responder (LR)
based on the median %change of MCRI by LCHF diet. At baseline, HR
group showed higher GIR level compared with LR group (13.0±1.9 vs.
11.8±2.0 mg/kg FFM per min, P<0.05), while MCRI and SSSI levels
were comparable. After LCHF diet, MCRI was increased (481.9±58.8
to 582.5±90.8 ml/min per m2, P<0.001) and SSSI was decreased (210.2
±23.3 μU/mL to 175.1±23.5 μU/mL, P<0.001) in HR group, but those
were not altered in LR group. In parallel with decreased SSSI, GIR was
decreased in HR group (from 13.0±1.9 to 11.7±2.4 mg/kg FFM per min,
P=0.003) after LCHF diet, but not in LR group.
Conclusion: In conclusion, MCRI was increased after 3-day LCHF diet;
however, the effect was highly variable. The decreased GIR after LCHF
diet in HR group may be partly due to decreased SSSI and contribute to
maintain euglycemia during low-carbohydrate availability in insulin sen-
sitive subjects.
Disclosure: R. Suzuki: None.
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Effect of liver transplantation on beta cell function and insulin
sensitivity and clearance in cirrhotic patients. A 2 years-FU study
V. Grancini1, M. Boselli2, M. Lunati1, E. Palmieri1, V. Resi1, A. Gaglio1,
G. Pugliese3, R. Bonadonna4, E. Orsi1;
1Endocrinology, Fondazione IRCCS Ca' Granda - Ospedale Maggiore
Policlinico di Milano, Milano, 2Division of Endocrinology,
Diabetology and Metabolic Diseases, University of Verona, Verona,
3Department of Clinical and Molecular Medicine, "La Sapienza"
University, Rome, 4Division of Endocrinology and Metabolic
Diseases, University of Parma, and Azienda Ospedaliera
Universitaria, Parma, Italy.

Background and aims: Abnormalities of glucose (G) homeostasis are
common in cirrhotic patients and may improve after liver transplantation
(LT). Aim of the studywas to assess the impact of LTon beta cell function
(BCF) and insulin (I) sensitivity/clearance.
Materials and methods: 89 cirrhotic patients were studied before and 3,
6, 12, 24 months after LT by a frequently sampled OGTT, which was
analyzed by well established mathematical models and provided 4 key
outputs: 1. derivative control (DC: I secreted in response to the rate of
plasma G increase; units: [pmol·m-2 BSA]/[mM·min-1]) and 2. propor-
tional control (PC: the stimulus-response curve linking G per se to I
secretion rate) of BCF from the G/C-peptide curves; 3. OGIS (units:
ml.min-1.m-2 BSA), a robust index of I sensitivity, from the G/I curves;
4. I Clearance (units: L.min-1.m-2 BSA) from the combined analysis of
G/C-peptide/I curves
Results:After LT, 26 patients recovered from DM (regressors, R), 15 did
not (non-regressors, NR), 4 developed DM, and 44 stayed non-diabetic.
Before LT, R group was similar to NR group, but for higher I sensitivity
(OGIS 373.65±91.85 VS 316.51±82.82, p=0.048). In all groups I clear-
ance increased (p<0.03) from 1.3±0.2 (before LT) to 1.9±0.1, 1.8±0.1, 1.7
±0.2 and 1.6±0.1 before and 3, 6, 12, 24 months after LT, respectively. In
the R group, the trajectories over time of I sensitivity (from 367±92 to 435
±62 to 432±73 to 423±54 to 449±62) and DC of BCF (from 522±142 to
965±282 to 1207±238 to 1572±360 to 1309±287) showed significant
improvements in the R group only (p=0.0001 and p=0.001, respectively).
A declining trajectory over time of PC of BCF was detected in the NR
group (p<0.05-0.01).
Conclusion: LT brings about a generalized increase in I clearance and is
associated to regression of DM in ~30% of patients. Our data ascribe this
beneficial change in G homeostasis to improvements in both I sensitivity
and specific facets of BCF
Clinical Trial Registration Number: NCT02038517
Disclosure: V. Grancini: None.

550
Plasma soluble leptin receptor predicts insulin sensitivity in humans
C. Sommer1, S. Lee2, H.L. Gulseth1, J. Jensen3, C.A. Drevon2, K.I.
Birkeland2;
1Oslo University Hospital, 2University of Oslo, 3Norwegian School of
Sport Sciences, Oslo, Norway.

Background and aims: Soluble leptin receptor (sOb-R) concentration is
inversely associated with risk of type 2 diabetes (T2D) and gestational
diabetes (GDM) in humans, but little is known about the underlying
mechanisms. Both T2D and GDM are characterized by insulin resistance
in combination with beta-cell dysfunction. Insulin resistance and leptin
resistance usually appear simultaneously, and insulin and leptin signaling
share many of the same signaling pathways. sOb-R is formed by
ectodomain shedding of membrane-bound leptin receptors, and the
sOb-R concentration may reflect leptin sensitivity. The aim of this study
was to explore the association between sOb-R and insulin sensitivity.
Materials and methods: MyoGlu was a clinical trial of 26 sedentary
men (13 with impaired glucose metabolism [IGM] and 13 controls) aged
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40-65 years, showing that a 12-week exercise intervention increased in-
sulin sensitivity by 30%. Insulin sensitivity was measured as the total
glucose infusion rate (GIR) during a hyperinsulinemic euglycemic clamp.
Plasma sOb-R and leptin were measured with ELISA kits. Global gene
expression was quantified using high throughput mRNA sequencing
from muscle and adipose tissue biopsies. Pathway analyses were per-
formed based on correlations between sOb-R and gene expression in
muscle and adipose tissue.
Results: At baseline, IGM men had higher total body fat (mean ± SD;
14.2 ± 0.9 vs. 7.8 ± 0.6 L, p < 0.001), lower GIR (4.2 ± 0.5 vs. 7.6±0.4
mg/kg/min, p < 0.001) and lower sOb-R (4.4 ± 0.2 vs. 5.6 ± 0.4 ng/mL, p
= 0.016) than controls. Baseline sOb-R was strongly correlated with
baseline GIR (linear regression coefficient β [95 % CI]: 1.19 [0.57-
1.82] mg/kg/min per increment increase in sOb-R, p= 0.001). This asso-
ciation was weakened but persisted after adjustment for age, IGM status,
total body fat and plasma leptin concentration (0.67 [0.09-1.24], p =
0.026).In contrast to insulin sensitivity, sOb-R did not change following
the intervention (5.0 ± 1.3 vs 5.1 ± 1.2, p = 0.20). However, baseline sOb-
R was positively associated with change in GIR (Figure 1). The associa-
tion was strengthened after adjustment for IGM status, age, baseline GIR,
total body fat and plasma leptin concentration (0.75 [0.17-1.33] mg/kg/
min, p = 0.014). In pathway analyses of both adipose tissue and skeletal
muscle, sOb-R was positively correlated with increased metabolism (e.g.
oxidative phosphorylation, branched chain amino acid degradation and
PPAR signaling) and negatively correlated with inflammatory pathways
(e.g. chemokine, B and T cell receptor signaling pathways).
Conclusion: Plasma sOb-R was positively correlated with insulin sensi-
tivity, and predicted change in GIR following a 12-week exercise inter-
vention, independently of covariates. High plasma sOb-R was correlated
with upregulation of genes related to increased metabolism. These find-
ings may partly explain the observed inverse association between sOb-R
and risk of GDM and T2D.

Clinical Trial Registration Number: NCT01803568
Disclosure: C. Sommer: None.

551
Higher insulin sensitivity in recent-onset latent autoimmune diabetes
of adults compared with recent-onset type 2 diabetes
O.P. Zaharia1,2, K. Bódis1,2, Y. Karusheva1,2, D.F. Markgraf1,2, N.C.
Schloot1, P. Bobrov3,2, K. Strassburger3,2, V. Burkart1,2, K. Müssig1,4, J.
Szendroedi1,4, M. Roden1,4;
1Institute for Clinical Diabetology, German Diabetes Center, Leibniz
Center for Diabetes Research at Heinrich Heine University, Düsseldorf,
2German Center for Diabetes Research (DZD), München-Neuherberg,
3Institute for Biometrics and Epidemiology, German Diabetes Center,
Leibniz Center for Diabetes Research at Heinrich Heine University,

Düsseldorf, 4Department of Endocrinology and Diabetology, Medical
Faculty, Heinrich Heine University, Düsseldorf, Germany.

Background and aims: Latent autoimmune diabetes of adults (LADA)
exhibits features of both type 1 diabetes (T1D: islet-cell antibodies), and
type 2 diabetes (T2D: late onset and initial insulin-independence).
However, less is known about the key abnormalities of T1D and T2D,
insulin sensitivity and beta-cell function, in humans with LADA. This
study aimed to compare the metabolic phenotype of persons with recent-
onset (disease duration <1 year) LADA, T1D, T2D and nondiabetic
humans (CON).
Materials and methods: We compared sex-, age- and BMI-matched
participants of the German Diabetes Study: LADA: n[m/f]=42[26/16],
age 50.5±9.5 years, BMI 27.9±5.3 kg/m2 ; T1D: n[m/f]=42[26/16],
47.9±7.8 years, 26.3±4.6 kg/m2 ; T2D: n[m/f]=42[26/16], 50.6±9.9 years,
28.4±4.9 kg/m2 and CON: n[m/f]=42[26/16], 50.3±10.6 years, 27.6±4.6
kg/m2. LADAwas diagnosed by age >30 years at manifestation, positiv-
ity for glutamic acid decarboxylase (GAD) autoantibody and/or islet-cell
antibodies (ICA) and >6 months of an initial insulin-free period. All
participants underwent glucagon tests and IVGTT to assess insulin secre-
tion and hyperinsulinemic-euglycemic clamp tests, to assess insulin sen-
sitivity (M). Data were analyzed using generalized ANOVA, taking the
matched design into consideration and adjusted for age, sex and BMI.
Results:Glycemic control in LADAwas better than in T1D (HbA1c: 6.6
±1.1 % [49±12 mmol/mol] vs. 7.1±1.6 % [54±18 mmol/mol], p<0.05),
but similar to T2D (6.6±1.1 % [49±12 mmol/mol] vs. 6.5±0.8 % [48±8
mmol/mol]) and lower than in CON (6.6±1.1 % [49±12 mmol/mol] vs.
5.3±0.3 % [34±4 mmol/mol], p<0.05). Beta-cell function, as assessed
from both C-peptide and insulin rise following glucagon stimulation,
was 66% higher in LADA than in T1D, but 33% lower than in T2D
and 95% lower than in CON (all p<0.05). Total C-peptide secretion dur-
ing IVGTTwas 3.1 times higher in LADA compared to T1D (84.0±67.2
vs. 27.0±26.6 ng/ml), 17% lower than in T2D (98.5±59.1 ng/ml) and 2.4
times lower than in CON (200.7±68.4 ng/ml) (all p<0.05). Insulin sensi-
tivity in LADA was comparable to T1D (8.2±2.9 and 8.3±3.2 mg/
kg*min), 15% higher than in T2D (7.0±2.1 mg/kg*min, p<0.05), but
26% lower than in CON (10.3±3.1 mg/kg*min, p<0.05).
Conclusion: Persons with recent-onset LADA feature similar whole-
body insulin sensitivity as T1D and similar beta-cell function as T2D,
placing these patients as a metabolically hybrid phenotype between T1D
and T2D.
Clinical Trial Registration Number: NCT01055093
Supported by: BMBF, DZD, Ministry of Innovation, Science, Research
and Technology NRW
Disclosure: O.P. Zaharia: None.
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Effect of calcidiol on insulin resistance and beta cell function in
subjects with pre-diabetes
E. Maddaloni, R. Strollo, P. Pozzilli, N. Napoli;
University Campus Bio-Medico, Rome, Italy.

Background and aims: Several studies have evaluated extraskeletal ef-
fects played by vitamin D on metabolic outcomes but data are not con-
sistent and little evidence is available for calcidiol [25(OH)D]. Aim of this
study was to evaluate the effect of calcidiol supplementation on insulin
resistance, β-cell function and markers of inflammation and oxidative
stress in subjects with pre-diabetes.
Materials and methods: We carried out a double blind placebo-
controlled clinical trial enrolling a total of 150 subjects with IGT, IFG
(defined by ADA criteria) and 25(OH)D <20 ng/ml, followed up for 6
months. Subjects were either assigned (50 per group) to 1) daily supple-
mentation of 50 mcg of calcidiol (ArmA); 2) 25mcg of calcidiol (arm B);
3) placebo (Arm C). ISOGTT index was used to test insulin resistance
while ISSI-2 index was used for beta-cell function. Other parameters
included: HbA1c, 25(OH)D, calcium, phosphorus, PTHi, lipid panel,
Hs-CRP, TNFα, IL-6, sRAGE
Results: At baseline. subjects were (mean ±SD) 63.8± 2.1 old , BMI of
27.4±1.2; serum glucose 115.1±8.4, HBa1c 6.4±0.6, 25(OH)D 16.3±2.5.
There were significant associations of 25(OH)D with ISOGTT (β=0.35;
95% CI, 0.14, 0.46) and β-cell function (ISSI-2; β = 0.15; 95% CI, 0.02,
0.28).At six months, 25(OH)D increased up to 48 ± 3 ng/mL in the A arm
(P<0.01) and to 36 ± 5 ng/mL in the B arm (P<0.01); no significant
changes in the C arm. Subjects in Arm A had a lower risk of dysglycemia
(HR = 0.85, 95% CI, 0.75-0.97 per SD increase) while no significant
effects were observed in the Arms B or C. Both ISOGTTand ISSI-2 were
improved in Arm A (P<0.05) while no significant changes were observed
in Arm B or placebo. Serum levels of sRAGE decreased in Arm A
[median 1354 (1069-1680) pg/ml (P<0.01), as compared with levels at
study entry, but not in Arms B or C. No significant differences were
observed for CRP, IL6, TNFα or lipid panel.
Conclusion: Our finding indicate that high doses of calcidiol improved
indices of glucose homeostasis in prediabetic subjects and decreased cir-
culating sRAGE levels, suggesting a positive effect also on oxidative
stress.
Supported by: Bruno Pharma
Disclosure: E. Maddaloni: Grants; Bruno Farmaceutici. Non-financial
support; Bruno Farmaceutici.

553
Circadian misalignment induces insulin resistance and elevated
glucose and FFA levels: a randomised crossover trial
J. Wefers1, D. van Moorsel2,1, J. Hansen1, N. Connell1, B. Havekes2,1,
F.A. Scheer3,4, J. Hoeks1, N.C. Schaper2, E. Phielix1, M.K.C. Hesselink1,
P. Schrauwen1;
1Department of Human Biology and Human Movement Sciences,
NUTRIM, Maastricht University Medical Center, 2Department of
Internal Medicine, Devision of Endocrinology, Maastricht University
Medical Center, Maastricht, Netherlands, 3Medical Chronobiology
Program, Division of Sleep and Circadian Disorders, Brigham and
Women’s Hospital, Boston, 4Division of Sleep Medicine, Harvard
Medical School, Boston, USA.

Background and aims: Circadian misalignment, such as in shift work,
has been associated with obesity and insulin resistance. Recently, we
demonstrated a day-night rhythm in human skeletal muscle mitochondrial
function. It is tempting to suggest that a reduced or a shifted rhythm of
mitochondrial function might be involved in the development of insulin

resistance by circadianmisalignment. However, direct effects of circadian
misalignment on peripheral insulin sensitivity have never been
investigated.
Materials and methods: Fourteen healthy young lean men (age 22.4 ±
2.8 years; BMI 22.3 ± 2.1 kg/m2 [mean ± SD]) participated in a random-
ized cross-over study to determine the influence of controlled circadian
misalignment on insulin sensitivity, assessed by hyperinsulinemic two-
step euglycemic clamping. Participants were studied after a 3-day control
period and after a 3.5-day misalignment period performed by a 12-rapid
shift in a respiration chamber, isolated from time cues. Whole body indi-
rect calorimetry was performed to assess resting metabolic rate and sub-
strate oxidation. In addition, sleeping metabolic rate (SMR) was mea-
sured with whole room indirect calorimetry. Glucose, FFA and triglycer-
ide levels were determined in plasma samples after an overnight fast
(either at 7 AM or 7 PM).
Results: Circadian misalignment resulted in a significant decrease in
insulin stimulated glucose disposal (Glucose infusion rate: 8.7 ± 1.8 vs.
7.8 ± 1.2 mg/kg/min; control vs. misalignment; p=0.04). Fasting glucose
and FFA levels were higher in circadian misalignment (Glucose: 5.0 ± 0.2
vs. 5.2 ± 0.2 mmol/l; control vs. misalignment; p=0.01; FFA: 390 ± 174
vs. 525 ± 179 μmol/l; control vs. misalignment; p=0.006). In addition,
participants had higher SMR in circadian misalignment (4.94 ± 0.48 vs.
5.14 ± 0.57 kJ/min; control vs. misalignment), while resting metabolic
rate tended to increase (5.06 ± 0.58 vs. 5.33 ± 0.63 kJ/min; control vs.
misalignment; p=0.08).
Conclusion: Controlled circadian misalignment leads to decreased pe-
ripheral insulin sensitivity, higher glucose and FFA levels and higher
SMR. Our findings support a causal role of circadian misalignment in
the development of obesity and type 2 diabetes mellitus. Further analysis -
including markers of mitochondrial metabolism - is currently ongoing.
Clinical Trial Registration Number: NCT02580513
Supported by: TOP subsidies - ZonMw SA & Dutch Heart Foundation
(CVON2014-02 ENERGISE)
Disclosure: J. Wefers: None.

554
A randomised cross-over study of the acute effects of running 5 km
on glucose, insulin and troponin T
F.H. Nyström, B. Keselman, S. Nyberg, M. Vergara;
Department of Medical and Health Sciences, Faculty of Medicine and
Health Sciences, Linköping University, Linköping, Sweden.

Background and aims:We aimed to study the impact by running 5 km,
at maximal speed, on the normal variations of metabolic variables related
to glucose, insulin, insulin sensitivity and metabolic rate.
Materials and methods: Five women and 12 men 25.7±5.2 years of age
with a body-mass-index of 22.5±2.3 kg/m2 where recruited to run 5 km at
individual maximal speed in the morning, and to a corresponding day of
rest, followed by standardized breakfast and lunchmeals. Blood sampling
and measurement of indirect calorimetry were done before and after
meals. The participants were randomized regarding the order of the two
trial-days in this cross-over study.
Results: Glucose, cortisol and metabolic rate were higher on race-days
compared with days without exercise (ANOVA repeated measures,
p=0.030, p=0.007 and p=0.008, respectively) while insulin levels or
insulin sensitivity did not show such statistical differences (p=0.31
and p=0.14, respectively). When analyzing specific time-points we
found that glucose increased from 5.01±0.37 mmol/l to 6.36 ± 1.3
mmol/l, p= 0.001, by running, while serum insulin concomitantly in-
creased from 42±21 to 90±54 pmol/l, p= 0.003. In accordance, the
QUICKI index of serum sensitivity, 1/(log10insulin+log10glucose), was
lowered by the race, p< 0.0001. Serum cortisol levels increased from
408±137 nmol/l to 644±171 nmol/l, p= 0.001, by the races while serum
glucagon was unaffected. Troponin T was detectable post-race in 12 out
of the 17 participants and reached or surpassed the clinical reference
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level of 15 ng/l in three subjects. Post-race electrocardiograms
displayed no pathologies.
Conclusion: Relatively short running-races can apparently induce a tem-
porary reduction in insulin sensitivity that is not fully compensated by
concomitantly increased insulin secretion intended to ensure euglycemia.
Since also Troponin Twas detected in plasma in a majority of the partic-
ipants, our data suggest that it is possible to induce considerable metabol-
ic stress by running merely 5 km, when striving for maximal speed.
Clinical Trial Registration Number: NCT01274078
Disclosure: F.H. Nyström: None.

555
Differences in C-peptide levels in gestational diabetes with or without
previous bariatric surgery indicate improved insulin sensitivity
J. Dereke1, P. Katra1, C. Nilsson1,2, H. Strevens3, U. Moll4, M. Landin-
Olsson1,4, D. Ursing4, M. Hillman1;
1Clinical Sciences, Lund University, Lund, 2Department of Paediatrics,
Helsingborg Hospital, Helsingborg, 3Department of Gynaecology and
Obstetrics, Skåne University Hospital, Lund, 4Department of
Endocrinology, Skåne University Hospital, Lund, Sweden.

Background and aims: Bariatric surgery (BS) is an increasingly
common method to combat obesity. It has been shown that bariatric
surgery before pregnancy decreases the risk of developing gestation-
al diabetes mellitus (GDM). However, some women do develop
GDM despite weight loss surgery, and this patients group has not
been studied extensively before. The aim of this study was to inves-
tigate the insulin secretion in patients with GDM with and without
prior BS and pregnant women without diabetes who had undergone
BS prior to pregnancy.
Materials and methods: All study participants were recruited at a
University Hospital. Serum samples from all groups were collected either
in the 1st or 3rd trimester of gestation. Patients with GDM (GDM: n=521)
were recruited in 2009 - 2017 following a 2h 75 g OGTT. GDM patients
that had undergone BS prior to pregnancy (BS-GDM: n=54) were diag-
nosed 2011 - 2016 following a 3-day plasma glucose monitoring,
consisting of 7 capillary blood glucose tests per day (fasting and before
and after each meal). The diagnostic criteria for GDM was 2 or more
glucose values >8mmol/L. Pregnant women without diabetes that had
undergone BS prior to pregnancy (BS-controls: n=34) were recruited
2015 - 2017. The study has been approved by the Regional Ethics
Review Board in Lund, Sweden (2014/78, 2014/746). C-peptide levels
were analysed in serum that had been frozen within 3 days of sample
collection using a commercially available ELISA. Data is reported as
median followed by [interquartile range]. Mann-Whitney U-test was used
to compared median ranks between the groups. Effect size (ES) was
calculated using eta2 and p<0.05 was considered as statistically
significant.
Results: The results of this study showed that BS-GDM women had
lower C-peptide levels (0.59 [0.39-1.0] ng/mL) than women with GDM
and no surgery (1.0 [0.61-1.7] ng/mL; ES=0.20, p<0.0001). There was a
trend towards a difference between the groups of BS-GDM and BS-
controls (0.44 [0.34-0.67] ng/mL, ES=0.20 p=0.066). There was also a
difference between the BS-controls and GDM (ES=0.24, p<0.0001).
BMI was highest in the BS-controls (29.9 [27.0-31.0] kg/m2), followed
by the BS-GDM group (26.5 [24.9-29.9] kg/m2, ES=0.19, p=0.097). The
women with GDM had the lowest BMI values, (25.8 [22.4-30.5] kg/m2),
significantly lower than the BS-controls (ES=0.12, p=0.0073), but not the
BS-GDM women, (ES=0.075, p=0.091), although there was a trend.
Conclusion: In conclusion, women that have undergone BS and subse-
quently developed GDM have lower C-peptide levels than women with
GDM who have not undergone surgery despite the trend towards higher
BMI in the BS-GDM group. This could indicate an improved insulin
sensitivity in these women, possibly related to metabolic changes caused
by BS.

Supported by: SUS Funding
Disclosure: J. Dereke: None.
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Low oxidation of branched-chain amino acids in people with type 2
diabetes may underlie increased systemic levels
E. Phielix1, M. de Ligt1, L. Bilet1, T. van deWeijer1,2, V.B. Schrauwen1,2,
M. Hesselink1, P. Schrauwen1;
1Human Biology and Human Movement Sciences, Maastricht
University, 2Radiology, Maastricht University Medical Centre,
Maastricht, Netherlands.

Background and aims: Recent studies implicate that circulating
branched-chain amino acids (BCAA) can be involved in the development
of insulin resistance, likewise BCAA are elevated in humans at risk to
develop type 2 diabetes (T2DM). In the present study we sought to in-
vestigate whether systemic BCAA levels differ between patients with
T2DM, first-degree relatives (FDR) and control participants (CON),
and if BCAA are associated with key metabolic parameters like insulin
sensitivity, metabolic flexibility, mitochondrial function and intrahepatic
lipid (IHL) content. Also, we investigated whether a low oxidation of
BCAA underlies elevated systemic levels of BCAA.
Materials and methods: In total 15 patients with T2DM, 13 FDR and
17 CON (age within 50-65 years) were matched for BMI (31±1, 30±1
and 32±1 kg/m2, respectively). Hyperinsulinemic-euglycemic clamps
combined with D2-glucose and indirect calorimetry were performed
to determine whole body insulin sensitivity (ΔRd: μmol/kg/min) and
metabolic flexibility (ΔRQ: μmol/kg/min). Proton magnetic resonance
spectroscopy (1H-MRS) was used to determine intrahepatic lipid (IHL)
content (%) and high-resolution respirometry in vastus lateralis muscle
tissue to examine ex vivo mitochondrial function (O2- flux: pmol/mg
wet weight/s). In a sub-group of n=5 T2DM and n=5 CON, clamps
were combined with 1-13C leucine isotope to determine leucine oxida-
tion under baseline and insulin stimulated conditions.
Results:CirculatingBCAAwere higher in T2DMvs. CON and FDR (543 ±
14 vs. 453 ± 16 and 480 ± 18 μmol/l; p<0.05). Negative correlations were
found between fasting BCAA plasma levels and ΔRd (r=-0.41; p<0.05),
ΔRQ (r=-0.43; p<0.05) and mitochondrial O2-flux (state 3: r=-0.39; p<0.01
and state u: r=-0.48; p<0.001). In addition, a strong positive correlation was
found between BCAA and IHL (r=0.35; p<0.05). Interestingly, leucine oxi-
dation was lower in T2DMvs. CONboth at baseline as well as during insulin
stimulation (baseline: 0.23 ± 0.02 vs. 0.32 ± 0.02 μmol/kg/min, p<0.05;
insulin-stimulated: 0.38 ± 0.03 vs. 0.44 ± 0.02 μmol/kg/min, p<0.05).
Conclusion: BCAA strongly associates with key metabolic parame-
ters and are elevated in patients with T2DM. In patients with T2DM
a blunted BCAA oxidation during baseline and insulin stimulation
possibly underlies elevated systemic BCAA levels. Our results sug-
gest that altered metabolism of BCAAs is part of the insulin resis-
tant phenotype.
Clinical Trial Registration Number: NTR4181
Supported by: EFSD, NWO Netherlands (VENI)
Disclosure: E. Phielix: Grants; Innovational Research Incentives Scheme
VENI; Ministry of Education, Culture and Science (OCW) via NWO
The Netherlands, European Foundation for the Study of Diabetes (EFSD).
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Glucose homeostasis and whole-body insulin resistance improved 4
weeks after gastric bypass surgery in type 2 diabetes, whereas adi-
pose tissue metabolism was unchanged
P. Katsogiannos1, G.J. Boersma1, M.J. Pereira1, P. Lundkvist1, M.
Sundbom2, J.W. Eriksson1;
1Clinical Diabetes and Metabolism, Department of Medical Sciences,
Uppsala University, 2Department of Surgical Sciences, Uppsala
University, Uppsala, Sweden.
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Background and aims: Gastric bypass (GBP) surgery used in se-
vere obesity has also shown beneficial effects to prevent or treat
type 2 diabetes (T2D). Markedly improved insulin sensitivity,
beta-cell function and reduced hepatic glucose production, visceral
and hepatic fat have been reported. Our aim was to explore short-
term effects following GBP on glucose tolerance, insulin sensitiv-
ity and beta-cell function as well as on adipose tissue metabolic
function.
Materials and methods: The data presented are part of a larger study
including T2D subjects with BMI 30-45 randomized to either GBP or
standard-of-care medical treatment (2:1). For this pilot study, 7 subjects
randomized to GBP (age 58.3 ± 9.1; M/F 3/4, diabetes duration 4.1 ± 0.7
yr) were included in the analyses. They were assessed pre-surgery, and 4
weeks post-surgery as follows: 1) oral glucose tolerance test (OGTT) to
assess insulin resistance and glucose tolerance, 2) an iv arginine (5g) chal-
lenge to assess beta-cell capacity, and 3) adipose tissue biopsies to measure
glucose uptake, lipolysis and insulin action in isolated adipocytes.
Results: The in-vivo measurements showed that 4 weeks after surgery,
subjects had lower fasting glucose and insulin levels, and glucose levels at
60 and 120 mins of the OGTTwere reduced (p<0.01). Insulin sensitivity
assessed with the Matsuda index was increased (p< 0.05). There were no
differences pre- and post-GBP in either the disposition index or the
insulinogenic index. During arginine challenge insulin levels were con-
sistently lower post-GBP (p<0.01). However, the relative peak insulin
response to arginine was increased post-GBP (p<0.05). In-vitro studies
of isolated adipocytes did not show any significant changes in either basal
or isoprenaline-stimulated lipolysis rates or glucose uptake, and neither
was there any change in the effects of insulin (0.1-1000 μU/mL).
However, adipocyte size was significantly decreased 4 weeks post-GBP
(p<0.01). The first subjects (n=4) of the control group did not display any
consistent anthropometric or metabolic changes during a 24-wk follow-
up.
Conclusion: These obese patients with type 2 diabetes had a clear im-
provement in insulin sensitivity and glycemic control already 4 weeks
after GBP, but this was not accompanied with any changes in glucose
uptake and lipolysis rates or insulin sensitivity in adipose tissue.
Therefore, we hypothesize that the mechanisms for rapid improvement
of diabetes after GBP occur mainly in other tissues than adipose, like
skeletal muscle, liver, and CNS, and that they could involve neuroendo-
crine pathways and incretin hormones. This will be addressed in the
onward analyses of this study.

Clinical Trial Registration Number: NCT02729246
Disclosure: P. Katsogiannos: None.
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Sam68mediates insulin and leptin signalling in granulosa cells and is
downregulated in polycystic ovary syndrome patients
V. Sanchez-Margalet1, T. Vilariño-García1, A. Perez-Perez1, E.
Santamaria-Lopez2, N. Prados-Nodd3, M. Fernandez-Sanchez3;
1Medical Biochemistry andMolecular Biology, and Immunology, Virgen
Macarena University Hospital, 2Medical Biochemistry and Molecular
Biology, and Immunology, Instituto Valenciano de Infertilidad,
3Instituto Valenciano de Infertilidad, Seville, Spain.
Background and aims: Sam68, an RNA-binding protein that participate
in signal transduction is expressed in granulosa cells. The Sam68

knockout female mice are subfertile, and present ovulation problems.
We have previously found that Sam68 may be recruited to insulin and
leptin receptors in different systems including granulosa cells, and Sam68
expression is induced by both insulin and leptin stimulation. In order to
assess the relevance of Sam68 in leptin and insulin receptor signaling in
granulosa cells, we planned to study the effect of either downregulation or
overexpression of Sam68 in the activation of PI3K and MAPK signaling
pathways by insulin or leptin. We then wanted to check whether Sam68
expression was altered in granulosa cells from patients with polycystic
ovary syndrome, where both insulin and leptin resistance have previously
been observed.
Materials and methods: Granulosa cells from control (25) and polycys-
tic ovary syndrome women (25) were obtained obtained as a waste prod-
uct from follicles recollected getting oocytes for in vitro fecundation, after
informed written consent. Downregulation of Sam68 expression was
achieved using siRNA method, and Sam68 overexpression was per-
formed using an expression plasmid vector containing the Sam68
cDNA. Signaling was studied by immunoblot of the phosphorylated pro-
teins. The bands obtained in the blots were scanned and analyzed after
nrmaization by the PCBAS 2.0 program. The expression level of Sam68,
and leptin and insulin receptors are quantified by qPCR and confirmed by
immunoblot. Statistical significance was assessed by analysis of variance
followed by Bonferroni's post hoc tests. P-value of <0.05 was considered
to be statistically significant.
Results: Sam68 down-regulation by Sam68 siRNA prevents the leptin-
and insulin-dependent activation of PI3K and MAPK pathways in gran-
ulosa cells, whereas overexpression of Sam68 potentiates the activation
of PI3K and MAPK pathways in response to leptin or insulin. Moreover,
Granulosa cells from polycystic ovary syndrome subjects have significant
lower expression of Sam68 than granulosa cells from control women.
Conclusion: Sam68 is necessary for fully activation of leptin and insuln
signaling in human granulosa cells, and Sam68 expression is downregu-
lated in granulosa from polycystic ovary syndrome patients. Thus, Sam68
may be an important element in the ovarian insulin and leptin resistance,
and may mediate the decreased fertility in women with polycystic ovary
syndrome. Therefore, Sam68 could be considered a new target for
therapy.
Supported by: ISCIII PS12/00117 (in part FEDER funds)
Disclosure: V. Sanchez-Margalet: None.

559
Putative miRNA biomarkers of insulin resistance and the effect of
metformin: data from the CAMERA trial
T. ALRamah1, K. Pinel1, D. Preiss2, N. Sattar1, J. Logue1, P. Welsh1;
1University of Glasgow, Glasgow, 2University of Oxford, Oxford,
England, UK.

Background and aims: Several circulating miRNAs have been reported
to be associated with insulin resistance (IR) and are considered as poten-
tial diagnostic biomarkers, although studies have generally been limited
by small size. It is also not clear whether these associations are causal. We
aimed to 1) validate cross sectional associations of targeted miRNAs
within a large study and 2) to explore the effect of metformin on these
miRNAs.
Materials and methods: The CAMERA study was a randomised,
placebo-controlled double-blinded trial performed in Glasgow, UK
(2009-2012). 173 patients aged 35-75 on statins with coronary heart
disease and large waist circumferences (but without diabetes) were ran-
domly assigned to metformin or placebo (1:1) and followed for 18
months. miRNAs were extracted from 308 paired stored samples from
154 participants (taken at baseline and after 18 months of treatment). The
expressions of mir-221, 222, 144, 155, 192 and 193b (targeted based on
previous literature) were measured using real time quantitative polymer-
ase chain reaction (RT-qPCR). Samples from each patient were run si-
multaneously. Spike-in of cel-miR-39 was used as a quality control. We
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used linear regression of CT values for cross sectional analyses, and the
2-ΔΔCT method to investigate the randomised effect of metformin.
Results: In cross sectional analysis at baseline, mir-144 showed the stron-
gest association with markers of insulin sensitivity: in models adjusting
for age and sex, for every unit increase in HOMA-IR, mir-144 was 10.2%
(95% CI 2.5% - 17.2%, p<0.05) lower and for a 1 mmol/L increase in
fasting plasma glucose (FPG), mir-144 was 34.9% (95%CI 15.1% - 50%,
p<0.01) lower. Other miRNAs showed variable associations withmarkers
of insulin resistance and glycaemia, but no miRNAwas associated with
BMI. Mir-192 and 193b showed strong associations with liver enzymes.
For every 10-unit increase in ALT, mir-192 was 24.7% (95% CI 16.5% -
32.2%, p<0.001 lower while mir-193b was 34.9% (95% CI 28.8% -
40.1%, p<0.001) lower. For every 10-unit increase in GGT, mir-192
(95% CI 2.7% - 8.6%, p<0.001) was 6% lower and mir-193b was 8%
(95% CI 5.4% - 10.5%, p<0.001) lower. Adjustment for body fat did not
attenuate these associations. Over 18 months, metformin reduced weight
by 3.3 kg, FPG by 0.3 mmol/L and HOMA-IR by 0.81 units versus
placebo. However, metformin showed no effect on the expression of
mir-221, 222, 144, 155, 192 and 193b (p=0.91, 0.51, 0.25, 0.97, 0.89
and 0.69 respectively). From observational data, this effect would be
expected to translate into an ~8% increase in miRNA-144, which may
not be of clinical relevance.
Conclusion: In this, one of the first studies to investigate the effect of a
randomised intervention on miRNA expression, we observed broadly
expected cross-sectional associations of targeted miRNAs with bio-
markers of metabolic risk in a non-diabetic population with coronary
heart disease but without diabetes. These data support the putative utilities
of miRNAs as reproducible biomarkers, but more RCTs should explore
the effect of interventions on their expression.
Clinical Trial Registration Number: NCT00723307
Disclosure: T. ALRamah: None.
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Adipose tissue lipolytic inhibition enhances the glucoregulatory
properties of exercise in type 2 diabetes patients
K. Verboven1,2, D. Hansen1,3, J.-W. van Dijk4, L.J.C. van Loon2,4;
1Rehabilitation Research Center, Hasselt University, Hasselt, Belgium,
2Human Biology and Movement Sciences, Maastricht University
Medical Centre+, Maastricht, Netherlands, 3Jessa Hospital, Hasselt,
Belgium, 4HANUniversity of Applied Sciences, Nijmegen, Netherlands.

Background and aims: Exercise combined with adipose tissue li-
polytic inhibition augments intramuscular lipid and glycogen use
in type 2 diabetes mellitus (T2DM) patients. The present study
investigates the impact of adipose tissue lipolytic inhibition during
exercise on subsequent postprandial glycemic control in T2DM
patients.
Materials and methods: Fourteen male T2DM patients (age: 65±2
years, HbA1c 6.7±0.1%) participated in a double-blind placebo-
controlled randomized cross-over study in which subjects per-
formed 60 min of endurance-type exercise (at 45% Wpeak) after
being administered 250 mg of an nicotinic acid analog (acipimox;
ACP) or a placebo (PLA). A control experiment was included in
which no exercise was performed (CON). Plasma samples were
obtained before, during and for up to 7.5 h after exercise.
Results: Sixty min of exercise at 73±6 W did not significantly
lower circulating plasma glucose and insulin excursions in PLA
when compared with CON (P=0.300 and 0.778 for glucose and
insulin, respectively). Acipimox administration strongly reduced
circulating plasma FFA concentrations during exercise (175±13 vs
535±47 and 637±58 mmol/L in the ACP vs CON and PLA, re-
spectively; P<0.001). Circulating plasma glucose (tAUC, 3500±124
vs 3794±172 and 3946±183 mmol/L/450min) and insulin (tAUC,
76±7 vs 106±13 and 103±13 nmol/L/450min) excursions were sub-
stantially lower during 7.5 h of recovery from exercise (i.e.

postprandially) in ACP when compared with either CON or PLA
(P<0.05 and <0.001, respectively).
Conclusion: Exercise with adipose tissue lipolytic inhibition improves
postprandial blood glucose regulation and thus clinical efficacy as com-
pared to exercise alone in male T2DM patients.
Clinical Trial Registration Number: NTR4710
Disclosure: K. Verboven: None.
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The effects of feeding a sodium caseinate derived hydrolysate on
glycaemic control and insulin sensitivity following an oral lipid load
E.B. Kennedy1, E. Meaney1, L.A. Shakerdi2, A.B. Nongonierma3, R.J.
Fitzgerald3, C.W. Le Roux2, H.M. Roche1;
1Nutrigenomics Research Group, UCD Conway Institute, UCD Institute
of Food and Health, University College Dublin, 2Diabetes Complications
Research Centre, UCD Conway Institute, School of Medicine and
Medical Sciences, University College Dublin, Dublin, 3Department of
Life Sciences and Food for Health Ireland (FHI), University of
Limerick, Limerick, Ireland.

Background and aims: Obesity with its associated state of chronic
low-grade inflammation with dysregulated metabolism is a major
driver of insulin resistance (IR). Dysregulated postprandial insulin
and glucose responses, which are hallmarks of IR, are among the
main therapeutic targets. Intake of casein and casein derived hy-
drolysates are associated with increased insulin secretion and re-
duced glucose levels. Certain casein hydrolysates are also associ-
ated with reductions in metabolic inflammation and improvements
in insulin signaling. The current study addressed the hypothesis
that a sodium caseinate (NaCas) derived bioactive hydrolysate
could improve glycaemic control in an obese insulin resistant
cohort, using an oral lipid load combined with a hyperinsulinemic
euglycaemic clamp technique, using an acute metabolic challenge
approach.
Materials and methods: Six obese male volunteers participated in
this randomized cross-over controlled trial. Following an over-
night fast, participants received an oral lipid load (100 mL
soyabean oil) to induce IR. After 2 hours volunteers completed
a 4 hour hyperinsulinemic-euglycaemic clamp (30 mU/m2/min)
combined with either 12g sodium caseinate (NaCas), 12g NaCas
derived bioactive hydrolysate or a water control (Figure 1).
Glucose, insulin, triacylglycerol (TAG), non-esterified fatty acids
(NEFA), C-peptide, GIP and GLP-1 responses were determined
after the oral lipid load, with or without oral administration of
the NaCas derived hydrolysate versus NaCas control and water.
Data analyzed by repeated measures ANOVA using SPSS statisti-
cal software.
Results: Administration of the NaCas derived hydrolysate did not im-
prove whole-body insulin sensitivity following an oral lipid load, com-
pared to the native NaCas or water controls. Consumption of the NaCas
derived hydrolysate did not alter glucose metabolism as measured by
glucose, insulin and C-peptide concentrations, compared to NaCas or
water controls. NEFA concentrations decreased by 36% following the
NaCas derived hydrolysate while triglycerides increased by 30% com-
pared to baseline, however this was not significantly different from the
NaCas or water controls.
Conclusion: Ingestion of 12g NaCas or NaCas derived hydrolysate did
not improve insulin sensitivity compared to a water control in obese,
insulin resistant males following an oral lipid load. Despite the promising
finding that NaCas increases insulin secretion and improves insulin sig-
naling this does extend to improved insulin sensitivity in the current
study.
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Exenatide LAR decreases cIMTand improves flowmediated dilation
similarly in obese and non-obese patients with type 2 diabetes: an 8-
month prospective study
G. Castellino1, C. Mannina1, A.M. Patti1, R. Galletta1, R. Chianetta1, D.
Nikolic1, R.V. Giglio1, R. Citarrella1, A.A. Rizvi2, G. Montalto1, M.
Rizzo1,2;
1Biomedical Department of Internal Medicine and Medical Specialties,
University of Palermo, Palermo, Italy, 2Division of Endocrinology,
Diabetes and Metabolism, University of South Carolina, School of
Medicine, Columbia, USA.

Background and aims: The increasing prevalence of type 2 diabetes
(T2DM) may be explained by increased rate of obesity. Treatment with
GLP-1RA, exenatide once-weekly (long-acting release, LAR), after 3 and
5 years, led to sustained body weight loss. Here we investigated whether
exenatide LAR may exert different effects on several cardio-metabolic
parameters in obese vs. non-obese T2DM patients.
Materials and methods: Sixty subjects with T2DM (41 men and 19
women; 60±10 yrs) naïve to incretin-based therapies, and treated with
exenatide LAR as add-on to metformin (from 1500 up to 3000 mg/day)
for 8 months, were included in this prospective study. The presence of a
previous major cardiovascular event, as well as moderate and severe renal
and liver function were the main exclusion criteria. Fasting blood samples
were collected at baseline and after 8 months for routine biochemical
analysis. The cohort of patients was subdivided in 2 groups: 1) those with
body mass index (BMI) ≥30 (n=31) and 2) those with BMI <30 (n=29).
The fatty liver index (FLI) was calculated in each subgroup. cIMT was
assessed by B-mode real-time ultrasound, while endothelial function by
flow mediated dilation (FMD) of the brachial artery.
Results: Statistical analysis was performed using paired t-test and ANOVA.
After 8 months of exenatide therapy, improvements in all investigated param-
eters were seen in both groups (Table). In addition, alanine and aspartate
transaminases (AST and ALT) significantly improved in obese patients only
(AST: from 22.3±8.0 to 18.4±4.3 U/L, p=0.006 in obese vs. from 22.1±10.2
to 20.7±8.5 U/L, p=0.340 in non-obese; ALT: from 30.1±14.4 to 24.2±12.8
U/L, p=0.004 in obese vs. from 27.9±17.2 to 26.7±18.1U/L, p=0.609 in non-
obese). FLI improved only in obese patients (Table).
Conclusion: This is the first study reporting that exenatide LAR provides
significant and equally beneficial cardio-metabolic control, reducing
cIMTand improving FMD, in both obese and non-obese T2DM patients.
Greater weight loss, decrease in waist circumference and improvement in
hepatic parameters were seen in obese vs overweight patients. Whether
exenatide LAR use is associated with sustained decrease in obesity rates,
in addition to its benefits cardio-metabolic parameters, remains to be
established by future studies.

Clinical Trial Registration Number: NCT02380521
Supported by: AstraZeneca
Disclosure: G. Castellino: Other; I have participated in clinical trials
sponsored by AstraZeneca and Novo Nordisk.
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Improvement in flow-mediated dilatation and proinflammatory cy-
tokines with exenatide LAR occurred independently of baseline ca-
rotid IMT in patients with type 2 diabetes
A.M. Patti1, C. Mannina1, G. Castellino1, R. Catalfio1, R.V. Giglio1, D.
Nikolic1, R. Chianetta1, R. Citarrella1, G.Montalto1, A.A. Rizvi2,M. Rizzo1,2;
1Biomedical Department of Internal Medicine and Medical Specialties,
University of Palermo, Palermo, Italy, 2Division of Endocrinology, Diabetes
and Metabolism, University of South Carolina, School of Medicine,
Columbia, USA.

Background and aims: The effect of exenatide once-weekly (long-acting
release, LAR) on carotid intima-media thickness (cIMT), a surrogate marker
of early, subclinical atherosclerosis, is still unknown. We aimed to investi-
gate: 1) whether exenatide LAR may have different effects on cIMT, de-
pending on the value at baseline, and 2) whether this effect is associated with
the exenatide modulation of cardio-metabolic parameters, including cyto-
kines potentially involved in endothelial function.
Materials and methods: Sixty subjects with type 2 diabetes (41 men and
19 women; 60±10 yrs) naïve to incretin-based therapies, and treated with
exenatide LAR as add-on tometformin (from 1500 up to 3000mg/day) for 8
months, were included in this prospective study. Exclusion criteria included
the presence of a previous major cardiovascular (CV) event, as well as
moderate and severe renal and liver function. Fasting blood samples were
collected at baseline and after 8months for routine biochemical analysis. The
cohort of patients was subdivided in 2 groups: 1) those with cIMT ≤0.9 mm
(considered as a normal value; n=27) and 2) those with cIMT >0.9 mm
(considered as an abnormal value; n=33). cIMT was assessed by B-mode
real-time ultrasound, while endothelial function was assessed by flow medi-
ated dilation (FMD) of the brachial artery. Cytokines were measured by
multiplex analysis using Luminex Magpix®.
Results: Statistical analysis was performed by paired t-test and ANOVA.
After 8 months of exenatide therapy, improvements in the majority of
assessed cardio-metabolic parameters were seen in both groups of patients
(Table). However, improved lipid profile was seen in patients with abnor-
mal cIMTonly. Several cytokines improved in the abnormal cIMT group: a
decrease was seen in plasminogen activator inhibitor-1 (PAI-1) (from 2.8
±1.6 to 1.4±0.7 ng/ml; p=0.022), p-selectin (from 11.42±6.8 to 7.1±3.9 ng/
ml, p=0.002), interleukins (IL)-2 and 1-B (from 9.3±5.0 to 5.8±2.2 pg/ml,
p=0.001 and from 1.2±0.6 to 0.9±0.2 pg/ml, p=0.041, respectively), while
a cell adhesion molecule with a key role in endothelial function, L-selectin,
increased (from 0.49±0.16 to 0.59±0.23 μg/ml, p=0.018).
Conclusion: This study shows that, in patients with type-2 diabetes,
exenatide LAR improves several cardio-metabolic parameters and such
effects seem to not be impacted by early, subclinical atherosclerosis. The
improvements in investigated cytokines seen only in patients with an ab-
normal cIMT levels at baseline may, at least in part, explain further protec-
tive effects of exenatide in those patients. Whether this finding may be
associated with CV prevention remains to be established by future studies.

Clinical Trial Registration Number: NCT02380521
Supported by: AstraZeneca

Disclosure: A.M. Patti: Other; I have participated in clinical trials spon-
sored by AstraZeneca and Novo Nordisk.
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Dulaglutide protects beta cells against cytokine stress by anti-
oxidative, anti-inflammatory pathways and modification of mem-
brane remodelling
G. Kreutter1, A. El Habhab1, M. Kassem1, L. Amoura1, F. Zobairi1, F.
Toti1, G. Ubeaud-Sequier1, L. Kessler1,2;
1EA 7293 Stress vasculaire et tissulaire en transplantation, 2DIabetologia-
Endocrinology, Hospital University of Strasbourg, Strasbourg, France.

Background and aims: Inflammation and oxidative stress are major
actors in type 2 diabetes. They prompt pancreatic cell dysfunction
associated with membrane remodeling and the release of noxious
microparticles (MPs) with pro-apoptotic, pro-inflammatory and
pro-coagulant effects. MP are plasma membrane vesicles and
procoagulant circulating biomarkers of cell stress and organ dam-
age. In vitro, MPs shed from cytokine or oxidative stress-stimulated
β cells act as cellular effectors prompting tissue factor (TF) expres-
sion, cytokine release, apoptosis and reducing insulin secretion We
investigated whether Dulaglutide (Dula), a GLP-1 analog, could
prevent cytokine-driven β cell dysfunction.
Materials and methods: Rin-m5F rat β cells and freshly isolated rat
islets were submitted for 24 hours to cytokines (cyt: 1000 IU/ml
TNF-α, 50 IU/ml IL1β 1000 IU/ml INF-γ) in the presence of
Dula (0.05-1μM). GLP1R-dependent effects were inhibited by 200
nM exendin9-39 (Ex), a GLP1R antagonist. Apoptosis was mea-
sured by Propidium Iodide / Annexin 5 staining, MP release by
prothrombinase assay, insulin secretion by ELISA. TF activity at
β cell surface was measured by tenase assay and reported as fM
per 50’000 cells. Islet total ROS amount was quantified by
DiHydroEthidium staining and mitochondrial ROS by the
MITOSOX fluorescent probe. Inflammatory pathway was explored
by study NF-KB pathway by Western blot analysis.
Results:Dula (1-0,05μM) significantly reducedβ cell apoptosis induced
by cytokines in a concentration-dependent manner ( Cytokines: 17% ± 1
vs Dula 1μM: 8 % ± 1% ; 0.2 μM: 13 %± 1,; 0.05 μM 14% ± 1, vs. p
<0.01, n = 4) and 1μMDula completely abolished the apoptotic response
(untreated cells : 8% ± 1). Cell pretreatment with the receptor antagonist
GLP1R for 1 hour caused a sharp decline in the protective effect of Dula,
indicating a GLP1 receptor-R dependent cytoprotection (Apoptosis: Cyt
17 % ± 1; Dula 1 μM: 9% ± 2; Dula + Exendin: 14 % ± 1, n = 4).
Dulaglutide (1μM) limited the release of MP in the supernatant of
cytokine- treated and untreated cells (untreated: 8.5 nM± 0.3; Untrd +
Dula: 6.3 nM ± 0.5 ; Cyt: 12.2 nM ± 0.5, Cyt + Dula: 10, 6 nM± 0.1; p
<0.01, n = 4) and was also dependent on GLP1R (cyt+ Dula +Exe: 12.8
nM ± 0.7, p <0.01, n = 4). Dulaglutide (1μM ) decreased TF activity
induced by cytokines atβ cell surface (Untrd: 95 f. ± .11, Cyt: 211 f. ± 27,
cyt+ Dula: 113 ± 5, p <0.05). However, the inhibitory effect of Dula on
TF activity seemed independent of the GLP1-R (Cyt+ Dula+ Exendin: 95
fM± 20, p <0.05). Dulaglutide (1μM) decreased the amount of total ROS
in islets by 50% andmitochondrial ROS by 40% (n=4, p<0.05). Western
blot confirmed that expression of ratio pIKB/IKB is altered in cells sub-
mitted to cytokine stress and restored by pretreatment with dulaglutide.
Conclusion: Dulaglutide exerts cytoprotection on β cell by drastic re-
duction of apoptosis and by limiting inflammatory response through
GLP-1R dependent- and non-dependent GLP1R pathways prompting
membrane remodeling and microparticles release. Cytoprotection against
oxidative stress was also obtained in isolated islets. Further studies are on-
going to characterize the underlying signalling pathways. The
cytoprotective effect of Dulaglutide on islets will be further investigated
in murine models of T2D.
Supported by: Eli Lilly Company
Disclosure: G. Kreutter: Grants; Lilly company.
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Changes in lipid concentrations in patients with type 2 diabetes on
once-weekly dulaglutide 1.5 mg: post hoc pooled analysis of the
AWARD trials
I. Pavo1, L.-E. García-Pérez1, Y. Tao1, V.T. Thieu1, N.A. Sattar2;
1Eli Lilly and Company, Indianapolis, USA, 2Institute of Cardiovascular
and Medical Sciences Glasgow, Glasgow, UK.

Background and aims: Glucagon-like peptide (GLP)-1 receptor ago-
nists may improve lipid profiles in patients (pts) with type 2 diabetes
(T2D), but few large scale studies exist.
Materials and methods: A post hoc, pooled analysis of 5 studies
(AWARD 1, 2, 3, 5 and 6) of once-weekly dulaglutide (DU)
1.5 mg added to oral glucose lowering agents was conducted to
evaluate the magnitude of the lipid changes. Associations between
lipid changes and baseline covariates were analysed in a multivar-
iable model.
Results: A total of 1424 pts were included: mean (SD) age was 55.6 y
(9.9), diabetes duration 6.9 y (5.6), BMI 32.6 kg/m2 (5.3) and HbA1c
63.9 (12.0) mmol/mol [8% (1.1)], with 683 (48%) on lipid lowering
agents (LLAs, 91% statins). DU 1.5-mg treatment for 6 months resulted
in modest changes in Total-C and LDL-C (Table). Greater reduction in
LDL-C was observed in males (by 0.12 mmol/L vs. females, p<.001) and
those on LLAs (by 0.11 mmol/L vs. pts without LLAs, p=.003). Similar
associations were observed for Total-C. In addition, pts with higher base-
line Total-C, LDL-C and triglycerides had more marked reduction in the
respective indices (p<.001 for all) at 6 months.
Conclusion: Treatment with DU 1.5 mg in pts with T2D resulted in
modest but statistically significant decreases in Total-C and LDL-C.
Preliminary data suggest that these lipid changes are greater in males
and those on statin therapy. The clinical relevance of these changes re-
quires further investigation.

Clinical Trial Registration Number: NCT01064687, NCT01075282,
NCT01126580, NCT00734474, NCT01624259
Supported by: Eli Lilly and Company
Disclosure: I. Pavo: None.

566
3-month results for GOAL-RCT: a randomised trial comparing
colesevelam vs ezetimibe in type 2 diabetes
H.S. Bajaj1, R. Brown2, D. Jiandani2, K. Venn2, A. Jain2, H. Al-Asaad2,
H. Khandwala2, O. Steen2, S. Abdel-Salam2, R. Aronson2;
1LMC Diabetes & Endocrinology, Brampton, 2LMC Diabetes and
Endocrinology, Toronto, Canada.

Background and aims: Lipid-lowering therapies are often added to stat-
in drugs in patients with type 2 diabetes (T2D) who fail to achieve target
LDL cholesterol. Our objective was to compare the efficacy and safety of
two second-line LDL lowering options: colesevelam (COL) vs. ezetimibe
(EZE) in T2D.
Materials and methods: GOAL-RCT is the first randomized controlled
trial comparing COL vs. EZE (NCT02682680). The 6-month, open-label,
randomized, parallel-group, multicentre trial enrolled 200 patients with

T2D who had uncontrolled A1c (7 - 10%) and LDL cholesterol (>2
mmol/L); and randomized them to either COL (3.75g daily) or EZE
(10 mg daily) in a 1:1 ratio. The randomization was stratified for use of
Sodium glucose co-transporter 2 inhibitors (SGLT2i). T2D medications
as well as statin dose were unchanged during the trial. The primary out-
come was the proportion of patients achieving A1c ≤7.0% and LDL ≤2
mmol/L. We present the protocol-specified 3-month results for the ran-
domized trial.
Results: GOAL-RCT enrolled 200 subjects with comparable baseline
characteristics: mean age 59 ± 10 years, mean A1c 8.0% and mean
LDL 2.5 mmol/L. T2D therapies included metformin (88%), insulin
(85%), Dipeptidyl peptidase-4 inhibitor (63%), and SGLT2i (52%).
97% of the enrolled subjects were on statin medications. Table 1 outlines
the main results for the trial at 3 months. Three month data were available
for 85 COL patients and 98 EZE patients. The proportion of patients
achieving A1c ≤7.0% and LDL ≤ 2 mmol/L in the COL arm (14%)
was non-inferior to the proportion in the EZE arm (9%) (p <0.01 for
non-inferiority; p = 0.28 for superiority). The COL arm had a lesser
reduction in both LDL (-0.28 vs -0.65 mmol/L; p<0.01) and non-HDL
(-0.32 vs -0.74, P<0.01) but a greater reduction in A1c (-0.4% vs. 0%;
p<0.01) compared to EZE, respectively. No significant differences were
noted between fasting plasma glucose, triglycerides, HDL and CRP
levels. Fifteen COL patients and 6 EZE patients discontinued study treat-
ment (7 and 5 subjects due to adverse effects, respectively). SGLT2i was
used by 104 patients, with retrospective analysis suggesting a historical
rise in LDL from pre-SGLT2i use of 0.27 mmol/L, a 12% increase
(p=0.01). Following randomization, within this SGLT2i subgroup, the
COL arm had a lesser reduction in LDL (-0.29 vs -0.81 mmol/l;
p=0.05), and a greater reduction in A1c (-0.3% vs. +0.1%; p=0.05) com-
pared to EZE, respectively.
Conclusion: When used in combination with statin therapy, the propor-
tion of patients with T2D achieving A1c ≤7.0% and LDL ≤2 mmol/L was
similar for COL and EZE at 3 months. EZE produced greater reductions
in both LDL and non-HDL cholesterol whereas only COL led to reduc-
tion in A1c.

Clinical Trial Registration Number: NCT02682680
Supported by: Valeant Pharmaceuticals
Disclosure: H.S. Bajaj: Employment/Consultancy; AstraZeneca,
Novo Nordisk, Sanofi U.S., Valeant Pharmaceuticals. Grants;
AstraZeneca, Eli Lilly, Janssen Pharmaceutical Companies of
Johnson & Johnson, Merck, Novo Nordisk, Pfizer, Sanofi U.S.,
Takeda Pharmaceuticals, Valeant Pharmaceuticals. Lecture/other
fees; Abbott Diabetes Care, Amgen, AstraZeneca, Boehringer
Ingelheim, Eli Lilly, Janssen Pharmaceutical Companies of
Johnson & Johnson, Merck, Novo Nordisk, Sanofi U.S, Valeant
Pharmaceuticals. Other; Abbott Diabetes Care, Amgen Inc,
AstraZeneca, Boehringer Ingelheim Pharmaceuticals, Eli Lilly and
Company, Janssen Pharmaceutical Companies of Johnson &
Johnson, Merck & Co, Novo Nordisk, Sanofi U.S, Valeant
Pharmaceuticals.
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The effects of lobeglitazone on glycaemic control and lipid
metabolism in high-fat diet-induced diabetic mice
H. Kim1, N. Cho1, E. Han1, J.-H. Park2, H. Cho1;
1Department of Endocrinology, Internal Medicine, Keimyung University
DongSan Medical Center, 2Department of Physiology, Keimyung
University School of Medicine, Daegu, Republic of Korea.

Background and aims: The aim of this study was to compare the effects
of lobeglitazone, a novel peroxisome proliferator-activated receptor-γ
agonist, on glycemic control and lipid metabolism with pioglitazone in
mice with type 2 diabetes.We also determined the effects of lobeglitazone
and pioglitazone on glucose uptake, translocation of GLUT4 and AMPK
activity in 3T3L-1 adipocytes.
Materials and methods: 4-week-old C57BL/6 mice were treated with a
high-fat diet for 8 weeks. After 8 weeks of high-fat diet, lobeglitazone or
pioglitazone was administered once daily by oral gavage for 6 weeks.
Results: Low-dose lobeglitazone (1 mg/kg) improved fasting blood glu-
cose and insulin levels, HOMA-IR index, and blood triglyceride levels
while low-dose pioglitazone did not. In 3T3L-1 cells, low-dose
lobeglitazone (1 μM) significantly increased cellular glucose uptake
and, GLUT4 translocation. Pioglitzone exhibited similar effects at only
high dose treatment (10μM). High-dose lobeglitazone (10μM) increased
total cellular GLUT4 protein content while pioglitazone did not. In sub-
cutaneous fat and 3T3L-1 cells, relativemRNA expression levels for lipid
synthesis were increased in both lobeglitazone and pioglitazone-treated
groups compared to vehicle-treated group, but mRNA expression levels
of β-oxidation-related genes and the energy expenditure-related genes
were significantly increased in lobeglitazone-treated group compared to
pioglitazone-treated group. In addition, lobegitazone treatment signifi-
cantly increased phosphorylation of the AMP-activated protein kinase
compared to pioglitazone treatment in 3T3L-1 cells.
Conclusion: These results indicate that low-dose treatment of
lobeglitazone might be enough to improve glucose intolerance while
pioglitazone dose not. In addition, lobeglitazone could improve lipid
metabolism by stimulating β-oxidation and the energy expenditure
through activation of AMPK in adipocyte.
Disclosure: H. Kim: None.

568
DPP4 inhibition by linagliptin prevents the development of heart
failure with preserved ejection fraction in the metabolic syndrome
ZSF1 rats
S. Heymans1, I. Cuijpers1, A.-P. Papageorgiou1, P. Carai1, T. Klein2;
1Maastricht University Medical Centre, Maastricht, Netherlands,
2Boehringer Ingelheim Pharma GmbH & Co, Biberach, Germany.

Background and aims: Heart failure with preserved ejection fraction
(HFpEF) is the most common HF phenotype. HFpEF is highly prevalent
in elderly women and frequently accompanied by a cluster of comorbid-
ities, including obesity, type 2 diabetes mellitus, arterial hypertension,
chronic obstructive pulmonary disease (COPD), renal insufficiencies
and anaemia. Currently, the pathophysiology underlying HFpEF is not
fully elucidated resulting in the absence of prevention and treatment strat-
egies. As the anti-diabetic drug Linagliptin, a dipeptidyl peptidase 4
(DPP-4) inhibitor, has been shown to have cardioprotective effects (e.g.
improvement of diastolic dysfunction and cardiac inflammation), we hy-
pothesized that Linagliptin could protect against HFpEF development
(hypertrophy, inflammation, fibrosis and diastolic dysfunction) in a
chronic metabolic risk-induced HFpEF animal model.
Materials and methods: Sixteen weeks old obese ZSF-1 rats received
Linagliptin supplemented diet (83mg/kg; n=7) or placebo chow (n=7) for
four weeks, while hypertensive non-diabetic Lean ZSF-1 rats, which do
not develop HFpEF, served as non-diseased controls (n=5).

Results: Linagliptin significantly reduced plasma DPP4 activity by
81.9% and elevated active glucagon-like peptide 1 (aGLP1; inhibited
by DPP4) by 271.3% in obese ZSF1 rats proving its therapeutic potential.
In line, Linagliptin significantly diminished the fasting glucose levels by
33.5% in diabetic obese ZSF1 rats. Importantly, Linagliptin decreased
cardiac hypertrophy as reflected by a significantly diminished left ven-
tricular weight to tibia length (-9%) and a trend towards reduced cardio-
myocyte size (-16.2%; p=0.05) in obese ZSF1 rats. Moreover, Linagliptin
improved left ventricular diastolic dysfunction as reflected by a 24.1%
reduction in deceleration time, an indicator of left ventricular stiffness, in
obese ZSF1 rats. In addition to reducing cardiac hypertrophy and improv-
ing diastolic function, Linagliptin significantly cardiac leukocyte infiltra-
tion, while inducing a trend towards reduced systemic (pro-inflammatory)
monocyte levels (-33.9%; p=0.08) in obese ZSF1 rats suggesting that
Linagliptin has an anti-inflammatory effect both systemic and cardiac.
Furthermore, Linagliptin significantly reduced perivascular fibrosis (-
27.7%) and elevated the coronary capillary density (+52.8%) in obese
ZSF1 rats proposing a vascular effect. In addition, Linagliptin ameliorat-
ed theMetS phenotype as reflected by significantly diminished total body
weight (-11.5%), %), spleen (-18.1%), kidney (-19.7%), liver (-34.9%)
weight to tibia length and plasma triglycerides (-51.8%) and non-HDL
cholesterol levels (-31.2%), while elevating plasma HDL levels (+75.0%)
in obese ZSF1 rats.
Conclusion: The anti-diabetic drug Linagliptin diminished cardiac hy-
pertrophy, inflammation, capillary rarefaction and overall diastolic dys-
function in a rat model for diabetes-, obesity- and hypertension-induced
chronic HFpEF. In addition, Linagliptin ameliorated the MetS phenotype
as reflected by diminished total body and relative organ weight, systemic
inflammation, hyperglycaemia, and Therefore, Linagliptin could be a
novel treatment for HFpEF.
Supported by: Boehringer Ingelheim Contract Research Grant
Disclosure: S. Heymans: Grants; Unrestricted Grant of Boeringer
Ingelheim.
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Exposure to maternal obesity differentially impacts pancreatic islet
function in male and female offspring
L.M. Nicholas, L.C. Kusinski, D.S. Fernandez-Twinn, S.E. Ozanne;
University of Cambridge, Cambridge, UK.

Background and aims: Studies have shown that not only does cur-
rent obesity increase the risk of developing type 2 diabetes (T2D),
but obesity during pregnancy can increase the risk of T2D in the
offspring. Abnormalities in β-cell function are critical in defining
the risk and development of T2D; a defining event in T2D patho-
genesis is when functionally impaired β-cells can no longer com-
pensate for insulin resistance in peripheral tissues. In contrast,
sustained β-cell adaptation is capable of preventing T2D even in
the face of severe insulin resistance. The aim of this study was,
therefore, to elucidate whether exposure to maternal obesity (MO)
during pregnancy and lactation programs changes in pancreatic
islets and whether these changes are different between male and
female offspring.
Materials and methods: Mice were generated using a well-
established mouse model of MO. Briefly, female mice were fed ad
libitum either a chow diet or highly palatable energy-rich
obesogenic diet prior to and throughout pregnancy and lactation.
Offspring were weaned onto a chow diet and remained on this diet
until 8 weeks of age. At this age, offspring had normal body weight
thus allowing the investigation of the impact of MO independently
of offspring obesity. Pancreatic islets were isolated from male and
female offspring. Islets were stimulated with low (2.8mM) and high
(16.7mM) glucose ex vivo and insulin and proinsulin secretion as
well as content was determined by ELISA. Insulin secretion was
also determined upon stimulation with leucine/glutamine (Leu/Gtn;
mitochondrial fuel) and potassium chloride (KCl). Mitochondrial
(mt) respiration was assessed using Seahorse XF24. Expression of
Ins1, Ins2, Tfam and mt encoded genes in islets was determined by
qRT-PCR. Data were analysed using an unpaired t-test. A probabil-
ity level of 5% was taken to be significant.
Results: Glucose-stimulated insulin secretion from islets was in-
creased (P<0.05) in both male and female offspring exposed to
MO. In females but not males, this was primarily due to increased
mt metabolism and exocytotic capacity of islets as reflected by in-
creased Leu/Gtn (P<0.01) and KCl-stimulated (P<0.05) insulin secre-
tion. Furthermore, islets from female offspring displayed increased mt
respiration in response to glucose (P<0.01) as well as increased ATP
turnover (P<0.01). Expression of mt encoded genes mt-Nd5 (P<0.01),
Cyb (P<0.001) and Co1 (P<0.05) was increased but the mt transcrip-
tion factor Tfam was unchanged. Ins1 (P<0.01) and Ins2 (P=0.06)
gene expression was also increased in these islets. In contrast, both
mt respiration (P=0.057) and ATP turnover (P<0.05) were decreased
in islets from male offspring. Expression of mt genes and Tfam was
unchanged whilst Ins1 expression was increased (P<0.01) in these
islets. Whilst islet insulin and proinsulin content was unaffected in
male offspring exposed to MO, islet proinsulin:insulin content
(P<0.05) was decreased in female offspring.
Conclusion: Compensatory changes are present in the islets of female
offspring exposed toMO that are not present inmale offspring. This study
is the first to demonstrate sexual dimorphism in the programming of
altered pancreatic islet function in the offspring in response to the chronic
hyperglycemic environment of MO and may explain differences in time
course of the development of offspring glucose intolerance.
Supported by: NHMRC C J Martin Fellowship, DRWF, Society for
Endocrinology
Disclosure: L.M. Nicholas: None.

570
Reduced insulin causes weight loss without affecting glucose
homeostasis
M.M. Page1, S. Skovsø1, H. Cen1, D.A. Dionne1, A.P. Chiu2, D.F.
Hutchinson1, G.E. Lim3, M. Szabat1, B. Rodrigues2, J.D. Johnson1;
1Department of Cellular and Physiological Sciences, University of British
Columbia, 2Pharmaceutical Sciences, University of British Columbia,
Vancouver, 3Centre de Recherche du Centre Hospitalier de l'Université
de Montreal and Department of Medicine, University of Montreal,
Montreal, Canada.

Background and aims: Obesity is an epidemic affecting more than 500
million people worldwide. Furthermore, it is a risk factor to several dis-
eases, including diabetes, heart disease, stroke and cancer. Obesity is
commonly associated with basal hyperinsulinemia and insulin resistance,
but the cause and effect relationship between obesity, hyperinsulinemia,
insulin resistance and type 2 diabetes remains to be fully elucidated. Some
evidence suggests a causal role for hyperinsulinemia in obesity, indepen-
dently of insulin resistance. Drugs that block hyperinsulinemia have been
reported to cause weight loss in humans, but this remains controversial
and has been suggested that such drugs work independently of insulin.
We previously reported that both life-long and early life transient suppres-
sion of basal hyperinsulinemia in mice resulted in protection from diet-
induced obesity. These results provide evidence that hyperinsulinemia
can play a causal role in mammalian obesity, however it is still unclear
whether insulin reduction in adult, obesemice would result in weight loss.
To address this critical therapeutic question, we developed amousemodel
of acute 50% deletion of the Ins2 gene.
Materials and methods: We generated an inducible, beta-cell specific
insulin gene heterozygous mice (Pdx1CreER:Ins1-/-:Ins2f/+) to test the hy-
pothesis that diet-induced obesity can be lowered by simply reducing
pancreatic insulin production, which would indicate that long-term devel-
opmental reprogramming of the insulin system is not required to protect
mammals from obesity. Low (10%), moderate (25%) and high fat (58%
fat) diets were initiated in male mice at 6 weeks of age. Following 12
weeks on the respective diets, test and littermate control mice were
injected with tamoxifen resulting in the inducible loss of one Ins2 allele
in test mice.
Results: Following 12 weeks on a high fat diet, all mice weighed approx-
imately 40 grams. Remarkably, inducible reduction of pancreatic Ins2
gene dosage in tamoxifen-injected Pdx1CreER:Ins1-/-:Ins2f/+mice resulted
in a rapid 5% weight loss within 5 weeks. This effect was only noted in
mice fed a high fat diet (HFD) and the weight loss observed in these mice
was due primarily to significantly reduced gonadal (control 3.3±0.3g vs
test 2.2±0.2g; p<0.05) and perirenal (control 0.8±0.1g vs test 0.6±0.1g;
p<0.05) fat mass. Protein levels of the lipodystrophy gene PTRF were
~50% lower (p<0.05) and an ~35% reduction in LPL protein levels
(p=0.06) in the test mice compared to controls, suggesting impaired lipid
storage.Weight loss appeared to be unaffected by food intake and was not
associated with glucose intolerance in these mice. Furthermore, transcrip-
tional sequencing revealed slight but significant down regulations in sev-
eral innate immune related genes within gonadal adipose tissue isolated
from test mice compared to controls.
Conclusion: Together, these data provide the first evidence in any organ-
ism that obesity can be reversed by acutely reducing the production and
circulation of insulin. Our results have profound implications for nutri-
tional guidelines and therapeutic efforts to combat obesity.
Supported by: CDA, CIHR
Disclosure: M.M. Page: None.
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Mutation of OXPHOS NADH-dehydrogenase subunit 2 improves
age-dependent adaption of energy metabolism in liver tissue
M. Wietzke, S. Schröder, S.E. Baltrusch, M. Tiedge;
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Institute of Biochemistry and Medical Molecular Biology, Rostock,
Germany.

Background and aims: Themitochondrial genome of the conplastic B6-
mtALR mouse strain is characterized by a mtDNA encoded ND2mutation
in complex I of the respiratory chain. OXPHOS mutations in liver are
linked to obesity, liver steatosis and diabetes. Liver from B6-mtALR

mouse showed high levels of ROS production only at late life but without
susceptibility to hepatosteatosis. In this studywe investigated the effect of
the mutation on basic parameters of hepatocellular energy metabolism,
response to nutrient challenge and AMPK activation in the course of
aging.
Materials and methods: Conplastic B6-mtAKR (AKR, control) and B6-
mtALR (ALR,ND2mutation) mice were monitored over a period up to 24
months. At defined time-points liver tissue was analysed byWestern blot
analysis for AMPK activation. Hepatocytes were isolated at the age of 3,
6 and 12 months. In cultured hepatocytes ATP and ADP levels were
measured by a luminescence assay. Glucose-induced changes of the
ATP/ADP ratios weremonitored after transfection of the hepatocytes with
the ATP sensor Perceval.
Results:ATP and ADP level were higher in isolated hepatocytes of ALR
mice at the age of 3 up to 12month compared to control mice. Nucleotide
levels remained unchanged during aging in the AKR control strain. In
contrast to that the mutant strain exhibit significant increased ATP (4.4 vs.
10.9 nmol/mg Protein) and ADP (1.8 vs. 4.5 nmol/mg Protein) amounts
at the age of 3 month. Thus, the ND2 mutation was associated with an
increased OXPHOS activity. There was also a lower fat accumulation in
liver tissue in ALR compared to AKR mice. The data are in line with
higher pAMPK/AMPK ratios in liver of ALR compared to the AKRmice
at the age of 3 months. Challenge of isolated hepatocytes by 25 mM
glucose resulted in different adaptation of the ATP/ADP ratios (ALR
vs. AKR: 3 month, 0.56 AUC vs. 0.35 AUC; 12 month, 0.39 AUC vs.
0.14 AUC, p < 0.05) measured after Perceval transfection. Changes of
ATP/ADP ratios decreased with aging in hepatocytes but were always
lower in liver from ALR mice.
Conclusion: In conplastic ALR mice the mtND2 mutation in complex I
of the respiratory chain favored better hepatic energy supply and nutrient
sensing during aging. Despite of ROS generation the improved hepatic
energy metabolism and AMPK activation in the liver suggesting a pro-
tective role against hepatosteatosis in the pathogenesis of diabetes.
Disclosure: M. Wietzke: None.
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The loss of the corepressor GPS2 favors "unhealthy" adipose tissue
expansion in obesity leading toward the development of type 2
diabetes
K. Drareni1, S. Barilla2, F. Alzaid1, R. Ballaire1,2, E. Treuter2, N.
Venteclef1;
1Cordeliers Research Center, Paris, France, 2Karolinska Institute,
Stockholm, Sweden.

Background and aims: Type 2 diabetes (T2D) and insulin resistance are
associated with adipose tissue dysfunction. Adipocyte hypertrophy, i.e.
the enlargement of pre-existing fat cells, is thought to increase T2D de-
velopment independent of the level of obesity per se. Many human stud-
ies demonstrate that increased fat cell size is a significant predictor of
altered blood lipid profiles and glucose-insulin homeostasis independent
of adiposity indices. However, the explanation of why individual (obese
and some non-obese) humans differ in their susceptibility to develop
dysfunctional adipose tissue and adipocyte hypertrophy are still an issue
that is currently not sufficiently addressed. Our recent work discovered
the deregulation of the transcriptional coregulator GPS2 (G-Protein
Pathway Suppressor 2, core subunit of the HDAC3/SMRT corepressor
complex), in adipocytes, which may contribute to the development of
insulin resistance and T2D in mice and humans.

Materials and methods: In order to identify the functions of GPS2 in
adipocytes, we have generated adipocyte specific Knock-Out (AKO)
mice. The WTand AKOmice were fed with a high fat diet and subjected
to metabolic and transcriptomic analyses. These in vivo observations
were complemented by in vitro experiments to decipher GPS2 actions
Results: Our data suggest that adipocyte-specific GPS2 knockout mice
are predisposed to adipocyte hypertrophy, leading upon high fat diet to
the rapid development of adipose tissue dysfunction and glucose intoler-
ance. Indeed, the specific loss of GPS2 in adipocytes leads to an
epigenomic reprogramming that favors inflammation, inadequate angio-
genic remodeling and dysregulation of lipid oxydation.
Conclusion:GPS2 seems to play a protective role in adipocyte, influenc-
ing energy metabolism and limiting the progression of obesity towards
insulin resistance and T2D. Hence maintaining GPS2 function is essential
to have a healthy adipose tissue expansion during obesity.
Supported by: Lilly
Disclosure: K. Drareni: Grants; Lilly.
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Lack of B1 kinin receptor improves glucose metabolism in mice fed
with cafeteria diet
P.E. Correia1, C.B. Gomes2, V.A. Bandeira2, T. Marten2, P. Merello1,
C.C. Barros2, F. Gerchman1;
1Endocrinoly Division, Federal University of Rio Grande do Sul, Porto
Alegre, 2Federal University of Pelotas, Pelotas, Brazil.

Background and aims: Previously studies have shown that the kinin B1
receptor (B1R), which is involved in inflammatory regulation, activates
metabolic processes that modulate weight regulation and glucose homeo-
stasis. Deletion of this receptor in a transgenic mice model resulted in
protection for weight gain in mice submitted to a high fat diet in compar-
ison with wild type controls. As a result, this model may be appropriated
to test the effect of a cafeteria diet, which has a composition more related
to the one consumed in the modern Western society and related to the
development of obesity and diabetes. The aim of this study is to investi-
gate whether the genetic deletion of kinin B1 receptor (B1RKO) might
influence in the glucose metabolism of mice submitted to cafeteria diet
(CAF).
Materials and methods: Two months old male C57Bl/6 wild-type (WT;
24.2 to 28.6 g) or B1RKO mice (21 to 28.6 g) were fed with standard
chow (SC: 65% CHO, 22% PTN, 10% LIP) or cafeteria diet (CAF: 63%
CHO, 12% PTN, 35% LIP) ad libitum for 14 weeks (WT-SC n= 7; 8
B1RKO-SC n= 8;WT-CAF n=7; B1RKO-CAF n = 10). Food intake was
evaluated daily and the mice where weighed weekly. For body weight
gain (WG), weight was assessed at baseline (Weight0) and after 14 weeks
(Weightfinal) and expressed as the % of WG. After 8 hours fasting, glyce-
mia was measured before and after the intraperitoneal injection of 1g/kg
(live weight) of glucose in 10% solution, at times -15, 0, 15, 30 60 and
120 min. Glucose tolerance was assessed by the comparison of the area
under curve (AUC) for glucose of each group. Two days later, for the
Insulin Tolerance Test (ITT), regular insulin (1UI/kg - live weight) was
injected intraperitoneally after 2 hours fasting tomeasure glycemia at 0, 5,
20 and 30 min and estimate insulin sensitivity as the calculation of the
glucose decline relative up to 30 min relative to glycemia at 5 min and
presented as the glucose decay constant (Kitt; %/min). Values are
expressed as mean ± SEM. P < 0.05 was considered statistically
significant.
Results: While the groups differ for relative weight gain (B1RK0-Caf
73.63 ± 16.10 ,WT-Caf 45.69 ± 16.95, B1RKO-SC 32.56 ± 5.63 ,WT-SC
27.01 ± 5.39 mean ± SE % of WG; Diet p = < 0.0001, Genotype p =
0.0005 , Diet vs. Genotype p = 0.0140), B1RKO mice had similar per-
centage of perirenal and epidimal fat mass when fed with the same diet as
the WT controls. However, WT mice had an increased glucose response
as showed in the glucose tolerance test (AUC= 46996 ± 2969 vs. 36776 ±
2634; WT vs. B1RKO respectively; p= 0,016 ; and 50768 ± 2874 vs.
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33004 ± 2737 Caf vs. SC respectively; p= 0001), suggesting that B1RKO
mice had a better tolerance to a glucose load. No interaction was found
when compared diet vs. genotype in the AUC of GTT. When analyzing
mice fed with Caf, in the WT group there was a stronger positive corre-
lation between glucose response in the GTT test with the percentage of
weight gain (r= 0,821; p= 0,023), while weight gain in the B1RKO group
was not related with glucose response during GTT test (r= 0,667; p=
0,071 . In the insulin tolerance test no differences were found between
groups.
Conclusion: Mice lacking B1kinin receptor presented a higher glucose
uptake despite the highest weight gain. Take together these results, it
shows that there was a dissociation between the weight gain and glucose
metabolism in obese B1RKO mice when submitted to Cafeteria Diet.
Supported by: FIPE-HCPA; CAPES
Disclosure: P.E. Correia: None.
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Single-gene congenic strain reveals the effect of Zbtb16 gene on
dexamethasone-induced insulin resistance and dyslipidaemia
L. Sedova1, M. Krupkova1, F. Liska1, D. Krenova1, V. Kren1, L.
Kazdova2, O. Seda1;
1Institute of Biology and Medical Genetics, Charles University, 2Center
for Experimental Medicine, Institute for Clinical and Experimental
Medicine, Prague, Czech Republic.

Background and aims: Glucocorticoid treatment is often accompanied
with substantial side-effects, including dyslipidemia, diabetes or obesity.
The genetic basis of the interindividual differences in response to gluco-
corticoids received only limited attention so far. By combining two dis-
tinct inbred models of metabolic syndorme, the spontaneously hyperten-
sive rat (SHR) and the polydactylous rat (PD), we have previously iso-
lated an apparently pleiotropic locus on rat chromosome 8 affectingmajor
features of metabolic syndrome. We have established a congenic model
SHR.PD5 differing from SHR by a 788kb segment of chromosome 8 of
the PD origin containing 7 genes. SHR.PD5 is particularly sensitive to
dexamethasone-induced insulin resistance and dyslipidemia. The differ-
ential segment contains a glucocorticoid-response gene, Zbtb16. To dis-
tinguish the effects of Zbtb16 from other candidate genes, we developed a
single-gene congenic subline containing only the Zbtb16 gene and a
subline containing 6 remaining genes but not the Zbtb16 gene.
Materials and methods:Adult male rats of SHR.PD(Zbtb16) and PD5(-
Zbtb16) strains were fed standard diet (STD) and subsequently treated
with dexamethasone in drinking water (0.026 mg/ml) for 3 days. We
contrasted their morphometric and metabolic profiles (including oral glu-
cose tolerance test, triacylglycerol content in liver and muscle). Insulin
sensitivity of skeletal muscle and adipose tissue was determined by as-
sessment of basal and insulin- stimulated radioactivelly-labeled glucose
incorporation into glycogen ( isolated soleus muscle) or total lipids of
visceral adipose tissue. Isolated genomic DNA was amplified by PCR
with specific primers, PCR fragments were analyzed by electrophoresis
and sequenced directly using PCR primers and the BigDye Terminator
v1.1 cycle sequencing kit.
Results: The single-gene SHR.PD(Zbtb16) congenic subline carries
a differential segment spanning 254 kb and contains only the
Zbtb16 gene. There is one missense SNP in the Plzf as well as a
3kb deletion of the highly conserved noncoding sequence in intron
2 of Zbtb16 in the congenic subline. The second congenic strain
PD5(-Zbtb16) carries in its differential segment the same genes as
the original SHR.PD5 strain, i.e. Htr3a, Htr3b, Usp28, Zw10,
Tmprss5, and part of Drd2 (promoter, first noncoding exon, and part
of the first intron). We identified 2 non-synonymous amino-
acid substitutions (H364R in Htr3b and T76S in Usp28).
SHR.PD(Zbtb16) showed higher body weight compared to
PD5(-Zbtb16) (287±7 vs. 265±4 g, p=0.030), higher glucose levels
throughout the first 60 minutes of OGTT (no differences in insulin

throughout the test), higher level of serum TG (2.08±0.13 vs. 1.64
±0.10 mmol/l, p=0.015) but lower content of TG in liver (4.95±0.55
vs. 6.48±0.37 μmol/g, p=0.026). While the insulin sensitivity of the
adipose tissue was comparable, both baseline and insulin-induced
sensitivity of skeletal muscle tissue was significantly lower in
SHR.PD(Zbtb16).
Conclusion: Using the minimal congenic strain approach, we have
established the substantial role of Zbtb16 gene in dexamethasone-
induced insulin resistance and dyslipidemia.
Supported by: GACR 15-04871S
Disclosure: L. Sedova: None.

575
AT2R protect against changes in mitochondrial function in early
stages of STZ diabetes
S.C. Hoffmann1, T. Micakovic1, M. Papagiannarou1, H.-J. Gröne2;
1ZMF, University Heidelberg, Mannheim, 2Department of Cellular and
Molecular Pathology, DKFZ, Mannheim, Germany.

Background and aims: Diabetic nephropathy (DN) is associated with
structural and functional changes of mitochondria and largely influenced
by angiotensin II (AngII). The AngII type 2 receptor (AT2R) often coun-
teract the classic AngII effects which are mainly transmitted via the
AT1R. The present study addressed the hypothesis, that the AT2R pro-
tects mitochondria during DN
Materials and methods: Transgenic rats (TGR) overexpressing the
AT2R in renal tubular epithelial cells for more than 30-fold and
wildtype littermates (WT) were either untreated or subjected to
STZ-diabetes (35 mg/kg body weight) for 7 months and 21 days,
respectively. In addition to kidney function and histology, in 21-day
STZ-diabetic rats function of isolated mitochondria and expression
profile in renal cortex was determined. Co-localization of AT2Rs
with a mitochondrial marker was demonstrated by immunohisto-
chemistry (IHC) and confocal microscopy. For quantification, recep-
tor binding studies using radiolabeled 125I[Sar1,Ile8]-Ang II as a
ligand were performed on highly pure mitochondrial fractions,
which were validated by electron microscopy and western blot
analysis.
Results: 7-months of STZ diabetes induced albuminuria in WT but
not in TGR. Early STZ diabetes (21-days) did not alter the kidney
function. However, increased lipid and glycogen deposits and
changes in mitochondrial structure were observed. Isolated mito-
chondria exhibited increased oxygen consumption and superoxide
production, which was blunted in transgenic mitochondria in par-
allel to enhanced ATP production. Thus, AT2R improved bioen-
ergetics of renal mitochondria in early diabetes. The gene expres-
sion profile of renal cortex was differently altered in WT and
TGR. Pathway analysis indicated that in TGR important pathways
were regulated in a protective manner when compared with WT
rats. Oxidative phosphorylation was highly up regulated and fatty
acid degradation by β-oxidation as well as fatty acid metabolism
and anaerobic glycolysis were significantly down regulated in di-
abetic TGR relative to diabetic WT rats. Western blotting revealed
an increased expression of all 5 ETC complexes in diabetic TGR
when compared to controls and diabetic WT rats. Further, we
evidenced the existence of high affine mitochondrial AT2R, their
density constitutes 60 % of the AT2R density on the cell
membrane.
Conclusion: TheAT2R protect against DN already at very early stages of
diabetes by improving the bioenergetic efficiency of mitochondrial respi-
ration and by a modification of the diabetes induced alterations in the
renal expression profile, which seems to allow the cell to switch from
preferred FA oxidation to glucose oxidation and as such preventing the
harmful “modified Warburg effect “. These protective actions seem to be
transmitted at least partly by mitochondrial AT2R.
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576
BACE2 suppression prevents weight gain in mice fed with high-fat
diet
G. Alcarraz-Vizán1,2, C. Castaño1,2, A. Fernández-Pérez3,2, J. Viegas4,1,
P. Macedo4, M. Vallejo3,2, M. Párrizas1,2, J.-M. Servitja1,2, A. Novials1,2;
1Diabetes and Obesity Laboratory, IDIBAPS, Barcelona, 2Spanish
Biomedical Research Centre in Diabetes and Associated Metabolic
Disorders (CIBERDEM), Madrid, Spain, 3Instituto de Investigaciones
Biomédicas Alberto Sols. Consejo Superior de Investigaciones
Científicas/Universidad Autónoma de Madrid, Madrid, Spain, 4CEDOC
- Chronic Diseases Research Center, NOVAMedical, Universidade Nova
de Lisboa, Lisbon, Portugal.
Background and aims: BACE2 (β-site APP-cleaving enzyme 2) is a
protease that may play a role in the development of Alzheimer’s disease
(AD). However, besides the brain, it has also been localized in the pan-
creas, where it seems to play a physiological role. Nevertheless, despite
the potential link between AD and glucose homoeostasis deregulation in
humans and rodents, the involvement of BACE2 in metabolic distur-
bances such as insulin resistance and obesity, has not been explored.
Therefore, the aim of the present study was to investigate the effect of
BACE2 on whole-body glucose metabolism.
Materials and methods: BACE2-deficient (BACE2-KO) mice and their
respective controls were used to analyze the phenotype after 16 weeks of
high-fat diet (HFD) feeding. Insulin tolerance test (ITT), glucose toler-
ance test (GTT) and indirect calorimetry were performed to evaluate
metabolic phenotype. mRNA expression of relevant genes from hypo-
thalamus, liver and white adipose tissue was analyzed by quantitative
PCR.
Results: BACE2-KO mice fed with HFD showed a 32% reduction in
body weight (p<0.05), with respect to their wild type counterparts that
was accompanied by better glucose homeostasis (28% decrease in the
area under curve of GTT, p<0.01) and a good insulin sensitivity.
Interestingly, BACE2-KO animals in regular diet presented a low respi-
ratory exchange ratio (p<0.05) close to the groups of animals fed with
HFD. BACE2-KO animals fed with HFD did not show changes in the
expression of any of the hypothalamic neuropeptides studied with respect
to the animals fed with regular diet. Moreover, regardless the diet,
BACE2-KO mice showed an upregulation of the insulin signaling path-
way in liver (p<0.01) and alterations of fatty acid metabolism markers in
liver and white adipose tissue. Furthermore, white adipose tissue from
BACE2-KO animals in HFD presented a weight reduction of 25%
(p<0.01) and a lower expression of the inflammation marker Ccl2.
Conclusion: In summary, these results indicate that the absence of
BACE2 seems to protect against HFD effects. Thus, targeting BACE2
may represent a good therapeutic strategy to ameliorate the pathological
effects of obesity.
Supported by: FIS PI14/00447 from ISCIII-FEDER, 2014_SGR_520
from AGAUR and CIBERDEM
Disclosure: G. Alcarraz-Vizán: None.
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from cell models

577
Glucose and insulin regulate cholesterol uptake, SR-BI and mRNA
levels of genes involved in intestinal lipid transport in polarised
CaCo-2 cells
M.N. Fuentes1, V.A. Cortés2;
1DepNutritionDiabetes andMetabolism, Pontificia Universidad Catolica
de Chile, 2Department of Nutrition, Diabetes and Metabolism, Pontificia
Universidad Católica de Chile, Santiago, Chile.

Background and aims: Diabetic patients have higher and longer post
prandial excursion of triglyceride-rich lipoproteins, suggesting abnormal
lipid handling at the intestinal level. The aim of this study was to deter-
mine the effects of insulin and glucose stimulation on cholesterol uptake
and mRNA levels of genes involved in the transport of lipids in a cellular
model of intestinal epithelium.
Materials and methods: CaCo-2 cells (ATCC HTB-37) were grown to
80% confluence and then subcultured into 6-well plates with Transwell
inserts to induce polarized differentiation. Cells were stimulated with
insulin (100 nM) and/or glucose (5 or 25 mM). mRNA levels were quan-
tified by qRT-PCR using Taqman technology. Individual mRNAs were
normalized to GAPDHmRNA levels and expressed as fold-change using
the ΔΔCt method. Cholesterol uptake was estimated by the amount of
NBD-cholesterol taken up by cells in a plate reader (excitation/emission =
485/535 nm). Polarized CaCo-2 cells were fixed with 4% paraformalde-
hyde and nuclei (H33342), cholesterol (NBD), neutral lipids (BODIPY),
SR-BI and Villin were detected by confocal immunofluorescence. Results
were expressed as average ± SD of 6 independent experiments. Statistical
significance of the differences was determined by one-way ANOVA and
Tukey’s multiple comparison test.
Results: In polarized CaCo-2 cells, 25 mM glucose increased the mRNA
levels of ChREBP,NPC1L1 andABCA1 (fold-change to vehicle treated cells:
10.9±3.7, 5.8±2.5, 3.5±1.2, respectively, p < 0.05), whereas 100 nM insulin
increased the mRNA levels of SREBP1c, ABCA1 and SR-BI (fold change to
vehicle treated cells: 7.2±2.8, 2.2±0.9, 13.0±1.4, respectively, p < 0.05). The
abundance of SR-BI was increased by 100 nM insulin in whole cell protein
extracts and confocal analysis showedhigher levels of SR-BI exclusively at the
apical side ofCaCo-2 cells. Glucose treatment did notmodify SR-BI levels nor
its subcellular localization. Cholesterol uptake was increased by 100 nM insu-
lin and 25mMglucose separately (fold-change to vehicle treated cells: 1.9±0.3
and 1.2±0.2, respectively) but it was even higher with the combined treatment
(fold-change: 2.32±0.6). The abundance of lipid droplets andNBD-cholesterol
content was increased by 100 nM insulin, preferentially at the basolateral side
of the cells. Glucose did not change the abundance nor the subcellular local-
ization of lipid droplets in polarized CaCo-2 cells.
Conclusion: Glucose increases ChREBP, NPC1L1 and ABCA1, where-
as insulin increases SREBP1c, ABCA1 and SR-BI, at the mRNA level in
polarized CaCo-2 cells. Insulin, but not glucose, increases SR-BI in the
apical surface of CaCo-2 cells and increases cholesterol cholesterol up-
take and neutral lipids content, at basolateral side, in CaCo-2 cells. These
results suggest that insulin promotes cholesterol uptake and intracellular
lipid store in a polarized cell model of intestinal epithelium, possibly by
increasing SR-BI levels at the apical surface.
Supported by: Postdoctoral Fondecyt 3150661 and Fondecyt 1141134
Disclosure: M.N. Fuentes: None.
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Effects of fatty acids on GLP-1-producing cells
S. Ntika1, K. Thombare1, X. Wang1,2, C. Krizhanovskii1,3;
1Preclinical and Clinical Research, Sodertalje Hospital, Södertälje,
2Medical Cell Biology, Uppsala University, Uppsala, 3Molecular
Medicine and Surgery (MMK), Karolinska Institute, Stockholm, Sweden.
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Background and aims: Fatty acids acutely stimulate GLP-1 secretion
from L-cells in vivo. However, a high fat diet has been shown to reduce
the density of L-cells in the mouse intestine and a positive correlation has
been indicated between L-cell number and GLP-1 secretion. Thus, the
mechanism of fatty acid-stimulated GLP-1 secretion, potential effects of
long term exposure to elevated levels of different fatty acid species, and
underlying mechanisms are not fully understood. In the present study, we
sought to determine how long-term exposure to saturated (16:0) and
unsaturated (18:1) fatty acids, by direct effects on GLP-1-producing cells,
alter function and viability, and the underlying mechanisms.
Materials and methods: GLP-1-secreting GLUTag cells were cultured
in the presence/absence of saturated (16:0) and unsaturated (18:1) fatty
acids (0.125 mmol/L) for 48 h, followed by analyses of viability and
apoptosis, as well as involvement of fatty acid oxidation, free fatty acid
receptors (FFAR1) and ceramide synthesis. In addition, effects on the
expression of proglucagon, prohormone convertase 1/3 (PC1/3), free fat-
ty acid receptors (FFAR1/2), sodium glucose co-transporter (SGLT) and
subsequent secretory response were determined.
Results: Saturated (16:0) and unsaturated (18:1) fatty acids exerted op-
posing effects on the induction of apoptosis (1.4-fold increase in caspase-
3 activity and DNA fragmentation by palmitate versus a 0.3-fold reduc-
tion in caspase-3 activity and 0.5-fold reduction in DNA fragmentation in
response to oleate; p<0.01). Further, co-incubation with oleate abolished
the effect of palmitate on caspase-3 activity and DNA fragmentation.
Palmitate-induced apoptosis was associated with increased ceramide con-
tent and co-incubation with Fumonisin B1 abolished this lipoapoptosis.
Oleate, on the other hand, reduced ceramide content, and – unlike palmi-
tate – upregulated FFAR1/2, evoking a 2-fold increase in FFAR1-
mediated GLP-1 secretion following acute exposure to 0.125 mmol/L
palmitate; (p<0.05).
Conclusion: Saturated (16:0), but not unsaturated (18:1), fatty acids in-
duce ceramide-mediated apoptosis of GLP-1-producing cells. Further,
unsaturated fatty acids confer lipoprotection, enhancing viability and
function of GLP-1-secreting cells. These data provide potential mecha-
nistic insight contributing to reduced L-cell mass following a high fat diet
and differential effects of saturated and unsaturated fatty acids on GLP-1
secretion in vivo.
Supported by: Fredrik och Ingrid Thurings, Folksam, Tore Nilsons, Mats
Kleberg
Disclosure: S. Ntika: None.
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Contribution of obese adipose tissue-derived stem cells to hepato-or
breast-carcinoma inflammation, through promotion of Th17 cells
and activation of IL-1b by monocytes
M. Chehimi1, L. Delort2, M. Robert3, H. Vidal1, F. Caldefie-Chezet2, A.
Eljaafari1,3;
1Inserm U1060 CARMEN, Lyon, 2Ecrein UMR 1019 INRA-UdA,
Clermont-Ferrand, 3Hospices Civils de Lyon, Lyon, France.

Background and aims: As opposed with lean adipose tissues (AT),
obese AT are heavily infiltrated with variety of inflammatory cells such
as macrophages and Th17 cells. Obesity-mediated chronic low-grade
inflammation is known to contribute to tumor progression in various
cancers, including hepatic and breast cancers. Because we have previous-
ly demonstrated, using co-culture experiments, that obese AT-derived
stem cells (obASC) contribute to AT inflammation through promotion
of Th17 cells, and activation of IL-1β-secreting monocytes, we postulat-
ed herein that such inflammatory environment could contribute to tumor
progression in cancer-suffering obese patients.
Materials and methods: Human ASC were isolated from AT of obese
donors. Mononuclear cells (MNC) were collected from healthy blood
donors. Co-cultures of obASC and MNC were activated for 48 hours
with phytohemagglutinin A ( PHA), a T cell mitogen, or not.
Conditionned media (CM) were collected, and added for 24h to cultures

of HuH7 (hepatocarinoma cell line) or of two breast carcinoma cell lines,
i.e MCF-7, or MDA-MB-231. Levels of inflammatory or angiogenic
gene expression were evaluated by qRT-PCR. Expression of CXCR4 (a
marker of invasiveness) was measured by flow cytometry in the HuH7
cell line.
Results: CM from PHA-activated-obASC/MNC co-cultures enhanced
IL-1β, IL-8 and VEGFα mRNA expression in HuH7 cells by 1942.2,
45.7 and 6.1 -fold, respectively, as compared with no treatment. A puta-
tive effect of CM onHuH7 invasiveness was supported by a 2- and 3-fold
increase inMMP-9, and CXCR4 expression, respectively. In addition, IL-
1β, IL-8 and VEGF-α mRNA expression were increased by 34.3, 33.2,
and 2.97 fold respectively in MCF-7 cells, and by 85.8, 52.0 , and 1.34
fold respectively, in MDA-MB-231 cells. These results indicated thus a
differential sensitivity of cancer cell lines to CM from PHA-activated-
obASC/MNC co-cultures, with a preponderant increase of IL-1βmRNA
levels in hepatocarcinoma cells versus a similar increase of IL-1β and IL-
8 gene expression in breast carcinoma cells.
Conclusion: Our results suggest that in cancer-suffering obese patients,
interaction of obASC with AT-infiltrating immune cells contribute to the
establishment of an inflammatory environment, propitious to tumor in-
flammation and/or tumor migration. Whether this inflammation could
occur through propagation of obese AT inflammatory environment to-
wards tumors, or through migration of ASC inside tumors and then inter-
action with tumor infiltrating immune cells, remain to be explored.
Supported by: ARC1 Santé- Région Rhône Alpes
Disclosure: M. Chehimi: None.

580
Adipose-derived stem cell extracellular vesicles induce inflammatory
phenotype in T cells from type 1 and type 2 diabetes patients
E. Favaro1, T. Lopatina1, S. Occhipinti1, R. Romagnoli2, M. Giovarelli1,
M. Porta1, G. Camussi1, M. Zanone1;
1Medical Science, University of Turin, 2Surgical Science, University of
Turin, Torino, Italy.

Background and aims: The concept of immune-mediated inflammatory
disease is established for type 1 diabetes, but recent evidence indicates
type 2 diabetes as an auto-inflammatory disease, with signs of insulitis as
well. Adipose tissue is the largest endocrine organ with immune function
and adipocyte dysfunction correlates with the development of insulin-
resistance type 2 diabetes and with impaired micro- and macrovascular
function. On the other hand, studies in animal models of type 1 diabetes
reveal that adipocyte dysfunction and high levels of inflammatory cyto-
kines can directly play a role in the onset and progression of the type 1
diabetes. Angiogenesis and cell therapy studies indicate that adipose-
derived stem cells (ASCs) hold promise amongst stem cells of mesenchy-
mal lineage, acting through paracrine mechanisms possibly involving the
release of extracellular vesicles (EVs), a recognised integral component
of the cellular network. Paralleling previous in vitro studies using EVs
derived from bone-marrow mesenchymal stem cells (MSCs) indicated
the promotion of an anti-inflammatory T cell response. We evaluated
whether EVs derived from ASCs may effect inflammatory response in
type 1 and type 2 diabetes, acting on T cell.
Materials and methods: EVs were purified from heterologous human
adiposemesenchymal stem cells (ASCs) obtained from healthy donors by
differential centrifugation. Protein array and gene array analysis showed
high expression of some pro-inflammatory factors such as IFN-γ, IL-1,
IL-17 and IL-6 and microRNA miR-126 in EVs. PBMCs were obtained
from 6 patients with recent onset type 1 diabetes and 6 patients with long
standing type 2 diabetes on metformin. Cultures were established with
PBMCs and ASC-EVs for 48 hours in type 1 and type 2 diabetic patients.
Responses to GAD65 stimulation were assessed by IFN-γ ELISPOT
analysis in type 1 patients. Levels of cytokines were measured in the
supernatant by ELISA and by intracellular flow cytometry analyses. T
helper 17 (Th17) analysis was performed by flow cytometry analyses.
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Results:ASC-EVs were internalised by PBMCs, as assessed by confocal
microscopy and flow cytometry analyses. ASC-EVs increased IFN-γ
spots in GAD65-stimulated PBMCs obtained from type 1 diabetes.
Moreover, ASC-EVs increased levels of IFN-γ, IL-6, IL-10, TNF-α,
IL-1-β in PBMCs obtained from type 1 and type 2 diabetes.
Furthermore, ASC-EVs increased the number of Th17 cells and the levels
of IL-17.
Conclusion: ASC-EVs appear to lack the antigen and non-antigen
specific anti-inflammatory effects of MSCs, and induce a pro-
inflammatory phenotype in T cells. In the context of type 1 dia-
betes, ASC-EVs may contribute to increased levels of cytokines
thus inducing β cell death, inhibit insulin production and possibly
contributing to the loss of self-tolerance. In type 2 diabetes may
contribute lipotoxicity and exacerbate inflammation, also in the
context of pancreatic islets.
Supported by: AIRC
Disclosure: E. Favaro: None.

581
Studying the proliferation and differentiation of human adipose stem
cells: the effects of glucagon
G. Cantini, A. Di Franco, E. Mannucci, M. Luconi;
University of Florence, Florence, Italy.

Background and aims: Obesity is associated with an increase in the
fat mass and dysfunctions of the white adipose tissue. Most of the
drugs used for the treatment of obesity has limited efficacy in term
of stable weight loss: moreover, relevant side effects limit de facto
their clinical use. Therefore, a new pharmacological approach based
on the use of drugs directly targeting the adipose tissue might be of
interest. Glucagon-like peptide 1 (GLP-1) receptor agonists, such as
liraglutide, are currently used for the treatment of type 2 diabetes
and have been recently proposed as potential anti-obesity drugs, due
to their relevant effects on weight loss. Among the products of the
expression of the pro-glucagon gene, also glucagon, a key factor in
the glucose homeostasis, seems to act on the adipose tissue, promot-
ing lipolysis and energy expenditure. In the present study, we
assessed the activity of glucagon in a human adipose stem cell
(ASC) model in vitro.
Materials and methods: We assessed the effects of glucagon on ASC
proliferation by direct cell count and cytofluorimetric analysis, adipogen-
esis by specific intracellular lipid staining and apoptosis by
cytofluorimetric analysis of annexin V.
Results:We previously demonstrated that both liraglutide and native
GLP-1 interfere with proliferation and differentiation ability of hu-
man adipose stem cells (ASC). In the present study, we assessed the
in vitro effect of glucagon on the same cell model. Glucagon sig-
nificantly inhibits ASC proliferation, in a dose and time-dependent
manner, with a maximum effect at 3 days of culture (14.0%, 25.2%
and 37.1%, p<0.01 for 1-10-100nM glucagon, respectively). The
decrease in cell proliferation in the presence of glucagon is not
associated with the activation of apoptosis, unlike what it has pre-
viously been observed with liraglutide and GLP-1. Moreover, addi-
tion of increasing doses of glucagon (1-10-100nM) inhibits in vitro-
induced adipogenesis, lowering intracellular lipid accumulation,
similarly to the effects obtained with liraglutide and GLP-1 (-
28.82% and -10.2%, p<0.05 respectively).
Conclusion: This is the first study that shows glucagon’s effects on hu-
man adipose cell precursors. Our findings demonstrate that glucagon has
an inhibitory action on the proliferation and differentiation ability of these
cells. Further preclinical studies are necessary to better elucidate gluca-
gon’s action on the body weight and clarify the molecular mechanisms
underlying the effects of glucagon andGLP-1 receptor agonists at cellular
level.
Disclosure: G. Cantini: None.

582
Adipose tissue derived stem cells proliferation ability in obese
patients with early stage of type 2 diabetes
A. Witkowska1, A. Skubis2, B. Sikora2, W. Kiełek3, B. Jendrysik3, E.
Wojtyna4, G. Wystrychowski1, U. Mazurek2, J. Gumprecht1;
1Department of Internal Medicine, Diabetology and Nephrology,
Medical University of Silesia, Zabrze, 2Department of Molecular
Biology, Medical University of Silesia, Sosnowiec, 3VenoMed,
Lubliniec, Poland, 4University of Silesia, Katowice, Poland.

Background and aims: Adipose tissue derived stem cells (ADSCs)
emerge as applicable and promising biological material for cell therapy
of obesity, diabetes and associated complications. ADSCs are able to
differentiate into brown adipose tissue or insulin-producing β-cells. On
the other hand, some studies revealed lower ability of survival, regener-
ation and differentiation of ADSCs isolated from patients with long term
type 2 diabetes with cardiovascular complications. It appears, therefore,
important to define the group of diabetic patients that would still poten-
tially benefit from autologous ADSCs treatment. The aim of our study
was to assess the proliferation ability of ADSCs obtained from obese
patients at early stage of type 2 diabetes with no cardiovascular
complications.
Materials and methods: Peripheral adipose tissue was acquired by
lipoaspiration from 9 obese patients with type 2 diabetes (3M and
6F; aged 45,3±12 years, diabetes duration 4,8±3,3 years, BMI
median 39, HOMA-IR median 9,6) treated with metformin, and
from 11 healthy control patients (4M and 7F; aged 41,4±16 years,
BMI median 26, HOMA-IR median 1,3). The phenotype of
ADSCs from each patient was confirmed by flow cytometry with
the use of antibodies targeted against CD90, CD105, CD73 (pos-
itive markers). The cocktail of antibodies targeted against CD45,
CD34, CD11b, CD79α and HLA-DR was used for negative
markers analysis to fully confirm the identity of cells.
Proliferation ability of ADSCs was measured by LDH, WST-1
and Sulforhodamine B (SRB) assays after 72h cultivation and also
assessed by gene expression analysis of histone H3 and Ki67 with
the use of RT-qPCR. For statistical analysis the Mann-Whitney U
test was used (α=0.05).
Results: The expressions of histone H3 and Ki67 were significant-
ly upregulated in ADSCs obtained from patients with diabetes as
compared with controls (both p<0.001; Fig. 1). In addition, the
SRB assay revealed higher density of cellular protein content in
the diabetic group (p<0,05).
Conclusion: Our results revealed higher proliferation ability of ADSCs
obtained from obese patients with short term type 2 diabetes than from
healthy subjects. While intriguing and promising, this outcome requires
further, larger studies to elucidate its nature and verify its clinical
significance.

Disclosure: A. Witkowska: None.
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Protective effect of Resveratrol against cardiac and endothelial
dysfunctions of type 2 diabetic female GK rat heart submitted to
ischaemia-reperfusion injury
M. Desrois1, N. Fourny1, C. Lan1, E. Sérée2, L. Pechere3, M. Bernard1;
1Aix-Marseille Univ, CNRS, CRMBM, 2Aix-Marseille Univ, UMR
Inserm 1062/INRA 1260, NORT, 3YVERY Sarl, Marseille, France.

Background and aims: Type 2 diabetic women have greater risk of
mortality by cardiovascular (CV) disease than non-diabetic women.
Particularly, type 2 diabetes (T2D) doubles the risk of myocardial
infarction in women, but involved mechanisms are still not clear.
Today anti-diabetic treatments allow a reduction in blood glucose
but do not decrease patient’s CV mortality, this is why new treat-
ments need to be found. Resveratrol (RSV) is a polyphenol found in
grapes reported to be beneficial on oxidative stress, endothelial dys-
function and inflammation involved in CV complications of T2D.
Consequently we have investigated the effect of RSV on the toler-
ance to ischemia-reperfusion (IR) injury of type 2 diabetic female
Goto-Kakizaki (GK) rat hearts by using multiparametric approach
allowing simultaneous measurement of cardiac function, energy me-
tabolism and endothelial function.
Materials and methods: 8-month-old female GK (FGK) rats and
their age-matched respective controls female Wistar (FW, n=11)
were used. FGK were divided in three groups: one without treat-
ment (FGK-0, n=14) ; one with RSV (FGK-RSV, n=8) at the dose
of 1 mg/kg/day in drinking water during 8 weeks ; and one with
Placebo (FGK-P, n=9). Then, isolated rat hearts were perfused with
0.4 Mm palmitate, 3% albumin, 11 mM glucose, 3U/L insulin,
0.8 mM lactate and 0.2 mM pyruvate for 24 minutes before
switching to 1.2 mM palmitate during 32 minutes low-flow (0.5
mL/min/g wet wt) ischemia. Next, flow was restored with 0.4 mM
palmitate buffer for 32 minutes. High-energy phosphates and intra-
cellular pH were measured during the experimental course by 31P
magnetic resonance spectroscopy with simultaneous measurement
of contractile function. Coronary flow was measured before and
after ischemia. Glucose and free fatty acids (FFA) were measured
in plasma. Nitric oxide and Sirtuin pathways were studied in freeze-
clamped tissues at the end of experiments. Creatine kinase and lac-
tate dehydrogenase activities were also used as markers of myocar-
dial damage.
Results: Glucose was significantly higher in FGK vs. FW (p<0.0001)
while FFAwere similar in the four groups. Heart to body weight ratio was
also significantly higher in FGK vs. FW indicating cardiac hypertrophy
(p<0.0001). Before ischemia, Rate Pressure Product (RPP), index of car-
diac performance, was significantly lower in FGK vs. FW (p<0.0001),
indicating an impaired cardiac function that was not improved by treat-
ment with RSV. During reperfusion, RPP was significantly lower in
FGK-0 and in FGK-P vs. FW (p<0.001), whereas RSV treatment
completely restored cardiac function during reperfusion in FGK-RSV
(ns vs. FW). Moreover, baseline coronary flow was similar in the four
groups but during reperfusion, coronary flow was impaired in FGK-0 and
FGK-P groups vs. FW (respectively p<0.001 and p<0.01), whereas RSV
significantly re-established coronary flow in FGK-RSV to control values
(ns vs. FW).
Conclusion: Female type 2 diabetic GK rat hearts exhibit greater sensi-
tivity to IR injury characterized by a decrease of cardiac and endothelial
functions. Oral 8-weeks treatment with RSV improved myocardial per-
formance and coronary flow during reperfusion. Consequently, RSV
might be an interesting therapeutic approach to improve survival to myo-
cardial IR injury of type 2 diabetic women.
Supported by: Aix-Marseille Univ, CNRS, France Life Imaging
Disclosure: M. Desrois: None.
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HIF1 complex in the hypothalamus: role in the development of
obesity
J.M. Gaspar, N.F. Mendes, F. Corrêa-da-Silva, L.A. Velloso;
Laboratory of Cell Signaling, University of Campinas, Obesity and
Comorbidities Research Center, Campinas, Brazil.

Background and aims: The balance between food intake and energy ex-
penditure is mainly regulated by the hypothalamus. Dysregulation of this
process is critical for the development of obesity. Hypoxia-inducible factor-1
(HIF1) is a transcription factor that activates several genes in response to
hypoxia or other harmful conditions. Besides its importance in hypoxia con-
ditions, HIF1 complex also plays a role in the regulation of glucose and energy
homeostasis. Dysregulation of HIF1 complex could also be involved in the
development of obesity and type 2 diabetes. Previously, it was reported that
HIF1 can regulate the expression of POMC modulating food intake. In this
work, we hypothesize that the consumption of high fat diet alters the expres-
sion of HIF1 in the hypothalamus with changes in the expression of neuronal
POMC, and consequently altering the neuronal pathways that control food
intake. Our main purpose was to analyze the expression profile of HIF1 in
hypothalamus and evaluate whether high fat diet feeding changes the expres-
sion of this transcription factor. We also inhibited HIF1 in the arcuate nucleus
to evaluate changes on high-fat diet consumption and body composition.
Materials andmethods:We usedmale, 8-week old C57Bl6 mice, fed on
chow or a high-fat diet for 1, 3, 7, 14 or 28 days. The expressions of HIF-
1α and HIF-1β were measured by PCR and western blot and their hypo-
thalamic distribution were evaluated by fluorescence microscopy.
Inhibition of HIF-1β in arcuate nucleus of hypothalamus was performed
using stereotaxic injection of shRNA lentiviral particles and animals were
grouped under chow or high-fat diet for 14 days. Body mass, food intake
and glycemia were evaluated throughout the experiments.
Results:HIF-1α andHIF-1βweremainly localized in the arcuate nucleus of
the hypothalamus, and they were colocalized with POMC and with ACTH,
but not with AgRP. These results indicate that HIF-1α and HIF-1βwere only
present in POMC neurons. As expected, we also observed that both proteins
were colocalized with microglia and glial cell markers. The expression of
mRNA of HIF-1α and HIF-1β significantly decreased after 3 and 7 days
of high-fat feeding, returning to baseline levels after 14 and 28 days.
However, the protein levels of HIF-1α significantly increased after 7, 14
and 28 days on high-fat diet consumption, with a decreased in the protein
levels of VHL (E3ligase) which indicates an increase in HIF-1α stabilization.
Mice with inhibition of HIF-1β in the arcuate nucleus and fed on chow, had
an increase in body mass compared with control animals. This effect was
more pronounced when animals were maintained on high-fat diet. However,
food intake and glycemia were not affected by the inhibition of HIF-1β.
Conclusion: In summary, HIF1 complex is mainly expressed in POMC
neurons in the arcuate nucleus of the hypothalamus. Although the mRNA
expression of HIF-1α and HIF-1β decreased with high-fat diet feeding,
its protein levels are increased indicating an increase in HIF-1α stabiliza-
tion. These results point to a dysregulation of hypothalamic HIF1 com-
plex associated with the consumption of high-fat diet, which can, at least
in part, impact on changes in body mass. The increase in body mass
without change in caloric intake in mice with hypothalamic inhibition
of HIF complex, suggest that HIF1 complex could be involved in the
regulation of energy expenditure. The role of HIF1 complex in the regu-
lation of energy expenditure will be addressed in future studies.
Supported by: São Paulo Research Foundation (FAPESP), 2015/10078-2
Disclosure: J.M. Gaspar: None.
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The role of the liver in the adaptibility to high dietary lipid intake in
C57BL/6J mice
J. Hansikova, O. Horakova, M. Svobodova, P. Kucharikova, M.
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Department of Adipose Tissue, Institute of Physiology of the Czech
Academy of Sciences, Prague, Czech Republic.

Background and aims: Exposure to an ‘obesogenic’ environment results
in body weight gain (BWG), which is however quite variable among indi-
viduals.While obesity and related insulin resistance are linked to changes in
lipid metabolism in the liver, the differences in mitochondrial energy effi-
ciency may also represent a substantial cause of the variability in BWG.
Our previous study has revealed heterogeneous responses to obesogenic
high-fat diet (HFD) in C57BL/6J (B/6J) mice. In spite of the identical
genetic background, large variations in BWG, glycemic control and lipid
profiles were observed. Therefore, B/6J mice represent a suitable model for
studying the mechanisms underlying the propensity to obesity and associ-
ated disorders. In this study, B/6J mice were used to examine the adaptabil-
ity of liver metabolism to HFD feeding and its dependence on gender.
Materials and methods: Both male and female B/6J mice (n=30 per
gender) were fed HFD (lipids ~32 wt %) for 12 weeks, while BWG and
changes in glucose tolerance were assessed. At the end of HFD interven-
tion, liver samples were collected for further analyses. Mitochondrial
metabolism was characterized in liver homogenates using Seahorse
XF24. Levels of acylcarnitines (AC) were quantified by FIA-ESI MS/
MS. Hepatic gene expression was analyzed by qPCR. Within each gen-
der, mice with either the lowest (LG, low gainers) or the highest (HG,
high gainers) BWG (n=8 per group) were selected for comparisons. Data
evaluation was performed using t-test (p< 0.05). Both univariate
(Spearman pairwise correlations) and multivariate (PLS-DA) statistical
analyses were used to examine relationship between measured variables.
Data are presented as mean±SE or fold change.
Results: BWG significantly differed between LG and HG group in both
males (LG, 2.8±0.8 vs HG, 14.7±1.0 g) and females (LG, 5.4±0.6 vs. HG,
15.8±0.7 g). Despite higher overall BWG in females, only in males a
strong relationship between BWG and obesity-related metabolic distur-
bances such as fasting blood glucose (rs=0.86) and hepatic lipid content
(rs=0.61) was observed. Gene expression analysis identified changes re-
lated to BWG (e.g. upregulation of Srebp-1c and downregulation of
Pepck in HG as compared to LG), which were similar in both genders.
In contrast, only in males, propensity to obesity was associated with a
decrease in expression of genes related to lipid catabolism (Atgl, 1.5-fold;
Crat, 1.5-fold; Vlcad 1.2-fold in HG as compared to LG). Moreover, liver
AC profiles, primarily reflecting catabolism of fatty acids, distinguished
HG and LG groups in males but not in females, while the most discrim-
inant metabolites were C20:4; C0; C5-OH; C3 and C5. In females, HG
group exhibited upregulation of lipogenic genes, namely Fasn (1.4-fold)
and Hmgcs-1 (1.7-fold) in comparison to LG, which is not associated
with increase of intrahepatic triglyceride content. Only in females,
ADP-stimulated respiration in liver increased with BWG (1.3-fold), while
the maximal respiration capacity remained unchanged.
Conclusion:Our results document that female B/6J mice are less suscep-
tible toHFD-induced impairment of glucose homeostasis when compared
with male mice. This difference is not caused by BWG, which is lower in
male mice. Hepatic metabolism could be involved, since HFD-fed fe-
males exert relatively high adaptability of both the lipogenesis and mito-
chondrial oxidative phosphorylation in the liver.
Supported by: Czech Science Foundation (14-36804G)
Disclosure: J. Hansikova: None.
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Differential contribution of glucose to triglyceride lipogenesis in
visceral adipose tissue and liver following glucose/fructose
supplementation
J.G. Jones1, J. Silva2, C. Marques1, I. Viegas1, F. Martins2, M.P.
Macedo2;
1Metabolic Control, Center for Neurosciences and Cell Biology,
Coimbra, 2MEDIR- Metabolic DIseases Research Group, CEDOC,
Chronic Diseases Research Center, Lisbon, Portugal.

Background and aims: Sugar consists of glucose and fructose mono-
saccharides which can both be utilized for triglyceride (TG) synthesis via
de-novo lipogenesis (DNL) and high sugar intake is implicated in the
development of non-alcoholic fatty liver disease (NAFLD). Under these
conditions, increased liver TG (L-TG) is also strongly associated with
expansion of visceral adipose tissue TG (VAT-TG). While DNL is con-
sidered to play a major in elevated L-TG, its contribution to VAT-TG is
less clear. Liver and VAT are considered to have different capacities for
utilizing glucose and fructose hence we hypothesized that they would
contribute differently to the synthesis of new fatty acids in each tissue.
We used a combination of deuterated water (2H2O) and [U-

13C]glucose to
monitor the specific contribution of the glucose component of a glucose/
fructose mixture to TG-fatty synthesis in VAT and liver.
Materials and methods: Five adult male C57BL/6 mice were kept on a
12/12h dark/light cycle and fed with standard chow and drinking water
supplemented with 17.5% glucose and 17.5% fructose (w/v) for 24
weeks. At the start of the final night, mice were injected with 3g/100g
body weight 99.9% 2H2O and the drinking water was replaced with
17.5% fructose and 17.5% glucose enriched to 50% with
[U-13C]glucose and 5% 2H2O. Mice were then allowed to feed naturally
overnight. At the end of the dark period, mice were sacrificed, VAT and
livers were freeze-clamped andVAT-TG and L-TG extracted and purified.
Triglyceride positional 2H enrichments and 13C isotopomers were mea-
sured by 2H and 13C NMR. These data were integrated to yield the
specific contribution of [U-13C]glucose to the newly-synthesized FA
components of VAT-TG and L-TG.
Results: In liver, [U-13C]glucose contributed 9±3%, of newly-
synthesized oleate, 10±3% of newly-formed palmitoleate and 19±5% of
newly-synthesized C16 and C18 saturated fatty acids (SFA). In VAT,
[U-13C]glucose contributed 16±4% of newly synthesized oleate (p<0.02
vs. liver); 23±5% of newly-synthesized palmitoleate (p<0.04 vs. liver)
and 57±10% of newly-synthesized SFA (p<0.02 vs. liver).
Conclusion:We demonstrate that in mice whose diet was supplemented
with equimolar amounts of glucose and fructose in the drinking water, the
glucose component was utilized to a greater degree for the synthesis of
TG-fatty acids in VAT compared to the liver. This could reflect increased
competition of the unlabeled dietary fructose for supplying lipogenic
carbons in liver compared to VAT. Also, given that VAT supplies fatty
acids to the liver, these data indicate that a portion of L-TG derived from
[U-13C]glucose may in fact been synthesized in VAT.
Supported by: PTDC-BIM-MET-4265-2014, EXCL/DTP-PIC/0069/2012
Disclosure: J.G. Jones: None.
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A dietary switch from saturated to monounsaturated fat is protective
against metabolic dysregulation, hyperinsulinaemia and beta cell
dysfunction
J.C. Ralston1, M.-S. Nguyen-Tu2, C.L. Lyons1, A.M. Murphy1, A.A.
Cooke1, A. Falvey1, O.M. Finucane1, G.A. Rutter2, H.M. Roche1;
1University College Dublin, Dublin, Ireland, 2Department of Medicine,
Imperial College London, London, UK.

Background and aims: Saturated fatty acids (SFA) promote metabolic-
inflammation and insulin resistance. Conversely, feeding a high-fat diet
(HFD) enriched with monounsaturated fatty acids (MUFA), rather than
SFA-HFD, induces less IL-1β mediated inflammation, insulin resistance
and hyperinsulinemia. The purpose of this study was to determine if
switching from a SFA-enriched HFD to a MUFA-HFD affected pancre-
atic islet function.
Materials and methods: Male C57BL/6 mice were fed one of three
diets: 1) a low fat diet for 32 weeks (LFD; 10% kcal), 2) a SFA-
enriched HFD for 32 weeks (SFA-HFD; 45% kcal) or 3) a SFA-
enriched diet for 16 weeks followed by a MUFA-enriched diet for a
further 16 weeks (MUFA-HFD; 45% kcal). In vivo glucose-stimulated
(1.5g/kg) insulin secretion response was examined at baseline and

Diabetologia (2017) 60 (Suppl 1):S1–S608 S267



following the diet, where plasma insulin was obtained via tail vein bleed
and analyzed by ELISA. HOMA-IR and HOMA-%β were calculated
from fasting glucose and insulin levels. Pancreatic islets were isolated
and gene expression was examined by real time RT-PCR with β-actin
as the housekeeping gene. Glucose-stimulated insulin secretion from iso-
lated islets was measured by ELISA. Pancreatic immunostaining assessed
macrophage infiltration, insulin and IL-1β expression. Data was analyzed
by 1-way or 2-way ANOVA, where appropriate with Bonferroni post-hoc
comparisons.
Results: MUFA-HFD mice displayed attenuated hyperinsulinemia com-
pared to the SFA-HFD group (p<0.001). Whilst HOMA-IR was elevated
by both HFDs, the degree of insulin resistance was significantly lower
following the MUFA-HFD at 20, 24 and 32 weeks. The insulin stimula-
tory index from islets isolated after the SFA-HFD was significantly
(~50%) lower, compared to LFDmice. This decline was partially reduced
in MUFA-HFD mice. Immunostaining demonstrated elevated pancreatic
macrophage infiltration and IL-1β content in SFA-HFD mice compared
to MUFA-HFD and LFD mice. Interestingly, markers of β-cell develop-
ment and function (e.g., Nkx6.1, Pdk1, insulin) were significantly re-
duced (36%, 15% and 27%, respectively) in SFA-HFD mice compared
to LFD and MUFA-HFD mice. Additionally, Ampk mRNA expression
was reduced in islets isolated following the SFA-HFD but maintained in
MUFA-HFD islets, which coincided with a 57% reduction in IL-1β in
MUFA-HFD islets compared to both LFD and SFA-HFD fed mice.
Expression of the disallowed gene Ldha was unaltered by diet.
Conclusion: While SFA-HFD mice may have somewhat compensated
for the dietary challenge through hyperinsulinemia, our results suggest
that a SFA-HFD induces the early-stages of islet and β-cell dysfunction.
Importantly, switching to a MUFA-HFD partially prevented pancreatic
dysfunction, further highlighting the importance of the type of dietary fat
for overall health.
Supported by: SFI Principal Investigator Award, FIRM Immunomet,
Enterprise Ireland
Disclosure: J.C. Ralston: None.
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Differential fractional synthetic and elongation rates of hepatic
saturated fatty acids and oleate from dietary [U-13C]glucose in
healthy mice
J. Silva1, F. Martins1, C. Marques2, M.P. Macedo1, I. Viegas2, J. Jones3,4;
1CEDOC, Chronic Diseases Research Center, Lisbon, 2Center for
Neurosciences and Cell Biology, Coimbra, 3Center for Neurosciences,
University of Coimbra, Coimbra, 4APDP, Lisbon, Portugal.

Background and aims:Diet-derived glucose and fructose are considered
to be potent lipogenic substrates and may explain the association between
increased sugar intake and soaring NAFLD incidence rates. However,
there is little information on the precise contributions of these substrates
to hepatic de novo lipogenesis. Current stable-isotope tracer methods
quantify the fractional synthetic and elongation rates (FSR, FER) of liver
fatty acids (FA) from all precursors but cannot resolve contributions from
individual substrates. We combined deuterated water (2H2O) and
[U-13C]glucose to measure FSR and FER from this substrate under nat-
ural feeding conditions.
Materials and methods: At the start of the dark period in a 12h/12h
dark/light cycle, four adult male C57/BL6 mice fed with standard
chow were given an intraperitoneal injection of 99.9% 2H2O/0.9%
NaCl to raise body water 2H-enrichment to 3.5%. The drinking
water was supplemented with 5% 2H2O, 17.5% w/w unlabeled fruc-
tose and 17.5% w/w glucose enriched to 50% with [U-13C]glucose.
Animals were allowed to feed naturally overnight and then
sacrificed at the end of the dark cycle. Livers were freeze-clamped
and triglycerides were extracted and purified from other lipid spe-
cies and analyzed for 2H and 13C-enrichment by 2H and 13C NMR
at 11.7T and 14.1T, respectively.

Results: 2H-enrichment analysis indicated that the fraction of newly-
synthesized FA from all lipogensis precursors was 33 ± 6% (mean ±
S.D.). 13C NMR provided resolved signals for methyl and carboxyl car-
bons of oleate, and saturated FA (palmitate + stearate) as well as their
position in the glyceryl esterification sites (1,3-flanking or central).
[U-13C]glucose accounted for 18 ± 3% of newly-synthesized saturated
FA, but only 9 ± 2% of newly synthesized oleate (p <0.01 vs. SFA). Its
contribution to the elongation of saturated FA was negligible (0 ± 2%)
while it made small but significant contribution to oleate formation via
elongation (5 ± 2%, p = 0.016 vs. SFA). The distribution of FA between
the glyceryl 1,3-flanking and central esterification sites was highly non-
homogenous with oleate being the principal fatty acid occupying the
center site, while the 1,3-sites were occupied by a ~40/60 mixture of
oleate and SFA.
Conclusion: The integration of 2H2O and 13C-enriched substrates
coupled to 2H/13C-NMR analysis of triglyceride allows contributions of
specific substrates to fatty acid synthesis and elongation rates to be deter-
mined. Glucose, in the presence of fructose, contributed different FSR
and FER for oleate and SFA. Moreover, these FA were not evenly dis-
tributed among the glyceryl sites.
Supported by: PTDC-BIM-MET-4265-2014, EXCL/DTP-PIC/0069/2012
Disclosure: J. Silva: None.
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The role of small intestine in differential metabolic effects of various
lipid forms of dietary n-3 fatty acids
P. Kucharikova1, E.M. van Schothorst2, J. Hansikova1, J. Keijer2, J.
Kopecky1, M. Rossmeisl1, O. Horakova1;
1Department of Adipose Tissue Biology, Institute of Physiology of the
Czech Academy of Sciences, Prague, Czech Republic, 2Human and
Animal Physiology, Wageningen University, Wageningen, Netherlands.

Background and aims: n-3 polyunsaturated fatty acids (Omega-3) are
known to exert hypolipidemic and anti-inflammatory effects. Previous
studies have suggested that metabolic responses to Omega-3 depend on
the lipid form of their administration, with phospholipids showing better
efficacy than triacylglycerols, especially with regard to the effect on glu-
cose homeostasis. The aim of this study was to investigate in dietary
obese mice, whether this difference in efficacy might result already from
changes in cellular and metabolic processes at the level of small intestine.
Materials and methods: Four groups of male C57BL/6NCrl mice were
fed for 8 weeks a corn oil-based high-fat diet (cHF; lipids ~35%wt/wt), as
well as cHF diet supplemented with Omega-3 (~30g EPA+DHA/kg diet)
in the form of fish oil (i.e. triacylglycerols; TG diet) or Krill oil (i.e.
phospholipids; PL-H diet). Moreover, Krill oil was also supplemented
in the amount matching that of fish oil in the TG diet (i.e. PL-L diet),
thus containing only ~10g EPA+DHA/kg diet. At week 7 of the study
mice underwent intraperitoneal glucose tolerance test. At the end, total
RNA was isolated from samples of small intestine, reverse transcribed,
and hybridized to SurePrint G3 Mouse Gene Expression v2 8x60K
Microarrays (Agilent).
Results: Mice in the PL-H group gained less body weight when com-
pared to cHF (PL-H, 5.8±1 vs. cHF, 14.4±0.6 g; p<0.05 by ANOVA)
and both PL groups had improved glucose tolerance assessed as incre-
mental area under the glucose curve (AUC; PL-H, 899±77 vs. PL-L,
2260±193 vs. cHF, 2670±186 mmol/180min; p<0.05 vs. cHF for both
PL groups). Blood glucose levels in the fed state were decreased only
in PL-H group (PL-H, 9.43±0.42 vs. cHF, 11.98±0.81 mmol/l; p<0.05).
In the small intestine, the most regulated pathways, as compared to
cHF, included: (i) lipid metabolism (all groups), (ii) cytoskeleton re-
modeling (TG and PL-L), (iii) leptin signaling and macrophage regula-
tion (TG), (iv) gastrin and VEGF signaling and immune response sig-
naling pathways including NFkB and IL-16 (PL-L), and (v) peroxisom-
al fatty acid oxidation, retinol and glutathione metabolism and ketone
bodies biosynthesis (PL-H).
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Conclusion: Dietary Omega-3 efficiently regulated intestinal lipid me-
tabolism and cellular processes depending on their lipid form. Our find-
ings support the idea that changes of intestinal lipid metabolism might
underlie differential metabolic efficacy of various lipid forms of Omega-
3 at the whole-body level.
Supported by: Czech Science Foundation (16-08124S and 17-11027S)
Disclosure: P. Kucharikova: None.
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Vitamin-D improves insulin sensitivity in high fat diet induced
diabetic mice by downregulating fetuin-A gene expression
S. Ali Mondal1, S. Mukherjee2, S. Chatterjee2, M. Basu1, S.
Bhattacharya2, S. Mukhopadhyay1;
1Department of Endocrinology and Metabolism, IPGME&R, Kolkata,
West Bengal, 2Department of Zoology, Visva-Bharati University,
Santiniketan, India.

Background and aims: Vitamin-D(VD) deficiency is associated with a
chronic low grade inflammation (metaflammation) in adipose tissue that
leads to insulin resistance. While VD supplementation improves insulin
sensitivity and may prevent progression from prediabetes to T2DM, the
underlying mechanism by which VD ameliorates insulin resistance(IR) is
not clear. Fetuin-A (FetA), a hepato-adipokine expressed through NF-kB
pathway, induces adipose tissue inflammation and IR by proinflammatory
polarization of resident macrophages that leads to production of inflam-
matory cytokines. Our recent unpublished data shows a significant in-
verse correlation between serum levels of fetA and VD in insulin resistant
human subjects with various degrees of glucose intolerance. This obser-
vation prompted us to check whether VD has any regulatory influence on
FetA gene expression that might impact insulin sensitivity.
Materials and methods: In the in vitro study, preincubated hepatocytes
isolated from Balb/c mice (n=6) for 1hr with incremental doses of
calcitriol (50, 75 & 100 nM), followed by addition of FFA (0.75mM)
for 4hrs by keeping one positive control(only palmitate) & one negative
control(only vehicle). For the in vivo study, three groups of high fat diet
treated (HFD) Balb/c mice were taken (n=6 ). Group-A comprised of six
HFD mice treated with intraperitoneal injection of 25-hydroxy cholecal-
ciferol (25OHD) at a dose of 5 μg/kg body weight every third day for 9
weeks. Group-B comprised of six HFD mice not treated with 25OHD& a
third group of Balb/c mice treated with standard diet (Group-C). Insulin
sensitivity was assessed from all the three groups of mice by oral glucose
tolerance test (OGTT), insulin tolerance test (ITT) and 14C-2-DOG up-
take. Gene expression and protein levels of FetA, proinflammatory cyto-
kines and insulin signaling molecules were determined by qPCR and
immunoblot analysis from all the groups. NF-kB binding to FetA pro-
moter was determined by ChIP and promoter-reporter activity assay.
Results: VD treatment of hepatocytes abrogated palmitate induced in-
crease in the mRNA (p<0.01) and protein levels of FetA and proinflam-
matory cytokines as revealed by qPCR analysis and immunoblot respec-
tively. VD induced FetA suppression in group A appeared to be due to
NFκB deactivation as evidenced by immunofluorescenece and immuno-
blot analysis. VDmarkedly reduced phosphorylated NFκB levels in HFD
mice (Group A). ChIP assay and NFκB promoter-reporter activity anal-
ysis showed, hepatocytes and adipocytes isolated frommice belonging to
Group A have greater depletion in Fet-A and proinflammatory cytokine
expression compared to Group B. VD also significantly augmented
adiponectin gene expression (p<0.01) and protein levels in adipocytes
isolated from Group A mice. The rise in plasma adiponectin
levels(p<0.01) was associated with improved insulin sensitivity, leading
to significant reduction in serum levels of triacylglcerol, nonesterified
fatty acids (NEFA) and cholesterol in Group A mice.
Conclusion: Our investigation shows VD induced down regulation of
Fet A gene through NF-Kb pathway resulted in significant improvement
in insulin sensitivity, probably due to upregulation of adiponectin and
suppression of anti inflammatory cytokines in VD treated HFD mice.

Supported by: West Bengal DST
Disclosure: S. Ali Mondal: None.
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Dietary fat oxidation is elevated in middle-aged type 2 diabetes
F.B. Stephens1, C.J. Gaffney1, P. Mansell2, P.L. Greenhaff3, K. Tsintzas3;
1Sport and Health Sciences, University of Exeter, Exeter, 2Diabetes and
Endocrinolgy, Nottingham University Hospitals NHS Trust, Nottingham,
3Life Sciences, University of Nottingham, Nottingham, UK.

Background and aims: Older individuals have increased delivery of
endogenous fat to skeletal muscle, which may predispose to insulin re-
sistance if fat oxidation is reduced. Likewise, insulin resistance increases
the delivery and storage of dietary and endogenous fat in skeletal muscle.
The aim of the present study was to investigate the effect of type 2
diabetes (T2D) and age on dietary fat oxidation.
Materials and methods: Seven middle age (46.0 ± 1.1 y) and seven
older (63.4 ± 0.6 y) patients with T2D (metformin and/or diet control
for 4.8 ± 1.1 y) were matched with seven middle age (46.1 ± 2.9 y)
normoglycaemic controls for BMI (31.1 ± 1.5; 29.6 ± 1.1; 29.6 ± 1.3
kg/m2, respectively), % body fat byDXA (28.5 ± 2.3; 28.2 ± 4.0; ± 30.6 ±
1.2 %, respectively), and habitual physical activity (measured and self-
reported). Subjects were prescribed a eucaloric diet (Henry equation) for
72 h preceding a fasted oral glucose tolerance test (OGTT). During this
time, interstitial glucose was continuously measured using a subcutane-
ous probe. Twenty-four h before the OGTT, subjects consumed a meal
replacement drink (330 kcal: 44g carbohydrate, 11g fat, and 14g protein)
containing 15 mg/kg [2H31]palmitate and 0.2 g/kg [18O]water and were
asked to collect all passed urine for the following 10 h. Indirect calorim-
etry was performed to determine respiratory exchange ratio (RER) before
and at the end of the 120 min OGTT. Blood samples were taken every
15 min throughout the OGTT for measurement of blood glucose, serum
insulin and free fatty acid (FFA) concentration. Urine samples were
analysed for 2H/1H and 18O/16O isotope ratios by infrared spectroscopy
in order to determine dietary fat oxidation and total body water, respec-
tively. Two-way and one-way ANOVAwas used to detect any differences
in the blood and urine measurements, respectively. Data are presented as
mean ± SEM.
Results: Average blood glucose during the OGTTwas greater (P<0.001)
in T2D (11.9 ± 0.9 and 10.7 ± 0.8 mmol/L for middle age and older,
respectively) than control (7.6 ± 0.5 mmol/L), and average serum insulin
was almost half (50.3 ± 5.05 mIU/L and 56.0 ± 7.15 mIU/L vs. 93.9 ±
11.5 mIU/L, respectively; P=0.09). Average 24 h interstitial glucose was
also higher in T2D (9.9 ± 0.18 and 7.6 ± 0.14 mmol/L for middle age and
older, respectively) compared to control (6.4 ± 0.07; P<0.001). There was
a trend (P=0.08) for 10 h dietary fat oxidation to be greater in middle age
T2D (22.6 ± 1.6 % recovery of dose) than older T2D (13.9 ± 3.3 %) and
control (13.4 ± 2.7 %). Furthermore, fasting plasma FFA in middle age
T2D (0.39 ± 0.05 mmol/L) was lower (P=0.05) than older T2D (0.48 ±
0.05 mmol/L) and control (0.49 ± 0.05 mmol/L), but higher (P<0.05) at
the end of the OGTT (0.10 ± 0.03 vs. 0.05 ± 0.01 and 0.04 ± 0.01
mmol/L, respectively). RER increased during the OGTT in all groups
(P<0.001) from similar fasted values (0.74 ± 0.05, 0.75 ± 0.04, and
0.74 ± 0.03 for controls, middle age T2D, and older T2D, respectively)
to similar fed values (0.82 ± 0.03, 0.83 ± 0.02, and 0.84 ± 0.03,
respectively).
Conclusion: Despite similar fasting fat oxidation, dietary fat oxidation
was increased in middle age T2D compared to age matched controls.
Combined with an inability to suppress plasma FFA with feeding, this
suggests excessive postprandial fat delivery to skeletal muscle in T2D.
The lower dietary fat oxidation in older T2D does not appear to exacer-
bate insulin resistance.
Clinical Trial Registration Number: NCT02197299
Supported by: Diabetes UK no. 13/0004659
Disclosure: F.B. Stephens: None.
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Higher serum levels of omentin-1 are associated with increases in
glycaemia and incident type 2 diabetes: KORA F4/FF4 study
C. Herder1,2, J.M. Kannenberg1,2, C. Niersmann1,2, C. Huth2,3, M.
Carstensen-Kirberg1,2, C. Wittenbecher2,4, M. Schulze2,4, M. Blüher5,2,
W. Rathmann1,2, A. Peters2,3, M. Roden1,6, C. Meisinger3, B. Thorand2,3;
1German Diabetes Center, Düsseldorf, 2German Center for Diabetes
Research (DZD), München-Neuherberg, 3Helmholtz Zentrum
München, Neuherberg, 4German Institute of Human Nutrition Potsdam-
Rehbrücke, Nuthetal, 5University of Leipzig, Leipzig, 6Medical Faculty,
Heinrich Heine University Düsseldorf, Düsseldorf, Germany.

Background and aims: Cross-sectional studies found that higher levels
of the novel adipokine omentin-1 were associated with higher adiponectin
and lower levels of risk factors for type 2 diabetes, but its relevance for
incident type 2 diabetes is currently not understood. Therefore, this study
investigated the associations between serum omentin-1, changes in
glycaemia (fasting glucose, 2-hour glucose, HbA1c) and incident type 2
diabetes and compared them with adiponectin.
Materials and methods: The study was based on the population-based
Cooperative Health Research in the Region of Augsburg (KORA) F4/
FF4 cohort. Associations of baseline serum omentin-1 and adiponectin
with changes in glycaemiawere assessed in 471 non-diabetic participants,
associations between both adipokines and incident type 2 diabetes in 76
cases and 430 non-cases (follow-up 6.5 years). Multivariable linear and
logistic regression models were adjusted for multiple potential
confounders.
Results:Higher serum levels of omentin-1 were associated with increases
in fasting glucose, 2-hour glucose and HbA1c (all p<0.001) and with
incident type 2 diabetes (adjusted OR (95% CI) 1.40 (1.03; 1.90) per
SD of log2-transformed omentin-1; p=0.032). These associations were
independent of potential confounders including adiponectin. In contrast,
adiponectin levels showed inverse associations with changes in 2-hour
glucose (p=0.046) and HbA1c (p=0.041), and were also inversely asso-
ciated with the risk of type 2 diabetes (OR (95%CI) 0.60 (0.42; 0.85) per
SD of log2-transformed of adiponectin; p=0.004).
Conclusion: Thus, the direction of the longitudinal associations between
omentin-1 and glycaemia differed markedly from the direction observed
in previous cross-sectional studies. It can be hypothesised that elevated
omentin-1 levels at baseline indicating a higher risk of type 2 diabetes are
the results of a counterregulatory mechanism in the face of metabolic and/
or proinflammatory risk factors of type 2 diabetes.
Supported by: EKFS, DZD
Disclosure: C. Herder: None.
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Inverse association between fasting insulin levels and postprandial
changes of plasma asprosin concentration in patients with type 2
diabetes
S. Tokumoto, E. Okamura, M. Abe, S. Honjo, A. Hamasaki;
Centre for Diabetes and Endocrinology, Tazuke Kofukai Foundation,
Medical Research Institute, Kitano, Osaka, Japan.

Background and aims: Asprosin, a fasting-induced protein secreted by
adipose tissue, has recently been discovered as a glucogenic hormone that
promotes hepatic glucose release in mice and humans. While circulating
Asprosin levels are reported to physiologically decrease after feeding, the
pathophysiological role of Asprosin in patients with glucose intolerance
remains poorly understood. The aim of this study was to evaluate the
relationship between Asprosin postprandial concentration kinetics and
other biomarkers.

Materials and methods: 11 healthy subjects and 23 type 2 diabetes
mellitus (T2DM) patients underwent a 2-h meal tolerance test in the
morning after an overnight fast; the meal consisted of 460 kcal of total
caloric load with 56.5 g of carbohydrates, 18 g of protein and 18 g of fat.
Blood samples were collected immediately before and 2 hrs after meals.
HbA1c, fasting plasma glucose (FPG), total cholesterol, triacylglycerol,
and other biomarkers were measured in all subjects. Plasma Asprosin
levels was determined by enzyme-linked immunosorbent assay according
to the manufacturer’s protocol (Eiaab, Catalogue No.E15190h).
Correlations were evaluated by Spearman's rank test. P values <0.05 were
considered statistically significant.
Results: Fasting Asprosin levels in healthy subjects were significantly less
than those in T2DM patients (p < 0.05). In T2DM patients, postprandial
reduction of Asprosin levels showed a significant negative association with
fasting insulin levels (r = -0.41 p < 0.05). No significant correlation was
found between Asprosin levels and other biomarkers including FPG.
Conclusion: To our knowledge, this is the first report of a negative cor-
relation of fasting insulin levels with postprandial reduction in Asprosin
levels and higher fasting Asprosin levels in T2DM patients than healthy
controls. Our results suggest that insulin resistance could be associated
with the regulation of circulating Asprosin levels.
Disclosure: S. Tokumoto: None.

594
Lipolysis-associated tumor necrosis factor induces Syndecan 4
upregulation in the subcutaneous adipose tissue one year after
bariatric surgery
T.M. Stulnig1, B.K. Itariu1, M. Keindl1, L. Leitner1, G. Prager2, F.
Langer2, V. Grablowitz3, M. Zeyda1, A. Jürets1;
1Clin. Division of Endocrinology and Metabolism, Dept. Internal
Medicine III, Medical University of Vienna, 2Department of Surgery,
Medical University of Vienna, 3Department of Surgery, Göttlicher
Heiland Hospital, Vienna, Austria.

Background and aims: Syndecan 4 (SDC4) is a membrane-bound ex-
tracellular matrix protein relevant for inflammation, focal adhesion, and
LDL-uptake. We recently showed that tumor necrosis factor (TNF) is
highly upregulated in the subcutaneous adipose tissue one year after bar-
iatric surgery, in the context of increased lipolysis, whereas other inflam-
matory cytokines were downregulated. Since TNF was described to in-
duce SDC4 in an endothelial-like cell line, we wanted to investigate
whether TNF and lipolysis may influence SDC4 expression in the adi-
pose tissue after weight-loss.
Materials and methods:We analyzed subcutaneous adipose tissue (SAT)
gene expression from 31 non-diabetic morbidly obese patients (BMI>40 kg/
m2) shortly before and one year after bariatric surgery and compared these to
a lean control group. Genes relevant to lipid metabolism, insulin sensitivity
and inflammation were analyzed by RT-qPCR. Independent predictors were
determined by regression analysis. Primary adipocytes were stimulated
in vitro for 24 hours and SDC4 gene expression was determined.
Results: Compared to the lean group, SDC4 was upregulated by 170 %
(p<0.05) before and by 2000% (p<0.001) one year after bariatric surgery.
TNF expression and serum TNF were positive predictors for the postop-
erative SDC4 expression. Furthermore, TNF significantly upregulated
SDC4 expression in cultured preadipocytes.
Conclusion: The TNF-induced upregulation of SDC4 in SAT from pa-
tients one year after bariatric surgery points to an important role of SDC4
and TNF in the context of weight-loss and lipolysis.
Disclosure: T.M. Stulnig: None.
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The role of acyl ghrelin in human visceral adipose tissue in relation to
the LXR-ABC pathway and the metabolic state
R. Churm1, S. Caplin2, J.D. Barry2, J.S. Davies1, J.W. Stephens1, S.L.
Prior1;
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1Diabetes Research Group, Swansea University, 2Welsh Institute of
Metabolic & Obesity Surgery, Morriston Hospital, Swansea, UK.
Background and aims: Peroxisome proliferator-activated receptor gam-
ma (PPAR-γ) induces the removal of cellular lipids by high density lipo-
proteins via the activation of liver X receptor isoform β (LXRβ) and in
turn ATP binding cassette G1 (ABCG1). Centrally acting acyl ghrelin has
been implicated as having a detrimental effect on the transcription of the
PPAR-LXR-ABC pathway, resulting in increased white adipose tissue
depots. However, the relationship between ghrelin, lipid retention and
lipid biosynthesis genes are disputed amongst published studies.
Visceral adiposity increases hepatic free fatty acid oxidation which has
been implemented in triggering insulin resistance and increased glucose
output. The aim of the present study was to clarify and translate contra-
dictory theories about acyl ghrelin as a mediator of lipid homeostasis and
insulin resistance within human visceral adipose tissue (hVAT).
Materials andmethods: 30 hVAT biopsies taken from the greater omen-
tum and EDTA blood samples were collected during routine abdominal
surgery (Non-obese (NO)=10, Obese (O)=10 and Obese with Type 2
diabetes (OT2D)=10). RNA extracted from hVAT underwent Real Time
PCR and analysed using the 2-ΔΔCT gene expression method, normalised
against a β-actin housekeeper. Lipid profiles were analysed in fasted
plasma samples via a standard colorimetric assay. Acyl ghrelin was mea-
sure in plasma samples that were treated with a protease inhibitor, 4-(2-
aminoethyl)benzenesulfonyl fluoride hydrochloride, using a human
ghrelin ELISA.
Results: Samples were split into two arms for data analysis to enable
investigation of metabolic state (i) obesity effect ([OT2D+O] v NO)
and (ii)diabetes effect ([O+NO] v OT2D. The analysis of obesity
effect gene expression data indicates no overall gene expression al-
terations. However, analysis of the diabetes effect data indicates a
marked down-regulation in LXRβ, ABCG1 and ghrelin (2.2, 2.2
and 2.1-fold change, respectively). Fasted acyl ghrelin levels were
significantly decreased in OT2D samples compared to both O
(OT2D v O: 228.5 [98-439] pg/mL v 515.5 [309-701] pg/mL,
p<0.05) and NO individuals (OT2D v NO: 228.5 [98-439] pg/mL
v 467.2 [326-508] pg/mL, p<0.05). Plasma acyl ghrelin was nega-
tively correlated with plasma glucose levels (rs(29)=-0.37, p<0.05)
and body weight (rs(29)=-0.42, p<0.05). A positive correlation was
demonstrated between plasma acyl ghrelin levels with total cholester-
ol (rs(29)= 0.38, p<0.05) and LDL (rs(29)= 0.39, p<0.05).
Conclusion: Correlation of acyl ghrelin with key lipid profile markers
allows us to determine that in a low acyl ghrelin environment there is a
decrease in plasma lipid profiles and a decline in expression of the LXR-
ABC pathway. OT2D had a significantly decreased level of circulating
ghrelin, which was dependent upon plasma glucose levels and indepen-
dent of octanyol modification genes. With increased endogenous glucose
levels present in OT2D already being shown to increase cellular lipid
concentrations, data suggests that the cellular export mechanism to coun-
terbalance this lipid increase is being stalled due to a decline in acyl
ghrelin levels. These findings correspond to the observed low plasma
lipid concentrations due to hypertrophy trapping lipids within the cell
and lowering the rate of release into the circulation independent of statin
usage.
Supported by: HCRW
Disclosure: R. Churm: Grants; HCRW.
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Reduction of superficial subcutaneous adipose tissue thickness,
mitochondrial efficiency and stearic-to-palmitic acid ratio in type 2
diabetes
K. Bódis1,2, J. Lundbom1,2, T. Jelenik1,2, D. Markgraf1,2, O.P. Zaharia1,2,
V. Burkart1,2, K. Müssig1,3, M. Roden1,3, J. Szendroedi1,3;
1Institute for Clinical Diabetology, German Diabetes Center at Heinrich
Heine University, Leibniz Institute for Diabetes Research, Düsseldorf,
2German Center for Diabetes Research (DZD), München-Neuherberg,

3Department of Endocrinology and Diabetology, Medical Faculty,
Heinrich Heine University, Düsseldorf, Germany.

Background and aims: Human whole abdominal subcutaneous adipose
tissue (WSAT) is divided by Scarpa's fascia in two putative metabolically
distinct subdepots, referred to as deep (DSAT) and superficial (SSAT)
adipose tissue layers. Previous studies showed that whole body insulin
sensitivity (IS) correlates negatively with abdominal DSAT/WSAT thick-
ness and positively with both muscle mitochondrial function and lipogen-
esis in WSAT of glucose-tolerant humans (CON). This study aimed to
characterize differences between the two WSAT layers by assessment of
SSAT/WSAT thickness, mitochondrial activity/efficiency and stearic-to-
palmitic acid ratio (18:0/16:0), as marker of lipogenesis, in SAT of male
patients with type 2 diabetes (T2D).
Materials and methods:We included 14 T2D and compared them to 14
CON matched for body mass index (BMI), age and WSAT thickness (32
±1 kg/m2, 53±2 yrs, 29±2 mm vs. 31±1 kg/m2, 53±2 yrs, 27±3 mm). All
participants underwent euglycemic-hyperinsulinemic clamp tests to as-
sessM-values, as a measure for IS, as well as ultrasound imaging of SSAT
and DSAT thickness at the level of rectus abdominis muscle, validated by
single-slice magnetic resonance imaging. Ultrasound guided biopsies
were performed to obtain targeted samples of SSAT and DSAT to assess
18:0/16:0 by gas chromatography-mass spectrometry. Furthermore, max-
imal mitochondrial oxidative capacity and mitochondrial efficiency,
reflected by respiratory control ratio (RCR=state 3/state 4), was assessed
via high-resolution respirometry in biopsy samples of both depots.
Results: T2D had lower 18:0/16:0 in SSAT than CON (0.15±0.01 vs.
0.18±0.01, p<0.05). The comparison of both depots in T2D showed low-
er 18:0/16:0 in SSAT than in DSAT (0.15±0.01 vs. 0.17±0.01, p<0.01). IS
was 41% lower and SSAT/WSAT thickness was 33% lower in T2D
compared to CON (p<0.001 respectively). However, 18:0/16:0 and
SSAT/WSAT did not correlate with M-value. RCR, as marker of mito-
chondrial efficiency, was 33% lower in SSATof T2D compared to SSAT
of CON (p<0.001). Furthermore, maximal oxidative capacity of SSAT
correlated positively with M-value (r=0.80, p<0.001) in CON upon ad-
justment for age and BMI, whereas maximal oxidative capacity was sim-
ilar in both depots.
Conclusion: In T2D abdominal WSAT is composed of two distinct
subdepots. The decrease of SSAT thickness, mitochondrial efficiency
and stearic-to-palmitic acid ratio in T2D compared to CON point the
presence of an unfavorable subphenotype in SSAT of T2D.
Clinical Trial Registration Number: NCT01055093
Supported by: DZD, BMBF, Ministry of Innovation, Science, Research
and Technology, NRW
Disclosure: K. Bódis: None.

597
Differences in abdominal and femoral adipose tissue oxygen tension
contribute to the adipose tissue phenotype in overweight and obese
women
M.A.A. Vogel1, J.W.E. Jocken1, H. Sell2, N. Hoebers1, Y. Essers1, K.
Rouschop3, M. Čajlaković4, E.E. Blaak1, G.H. Goossens1;
1Human Biology, Maastricht University Medical Centre+, Maastricht,
Netherlands, 2Paul-Langerhans-Group for Integrative Physiology,
German Diabetes Center, Dusseldorf, Germany, 3Maastricht Radiation
Oncology (MaastRO) Lab, Maastricht University Medical Centre+,
Maastricht, Netherlands, 4Joanneum Research Forschungsgesellschaft
mbH, MATERIALS - Institute for Surface Technologies and Photonic,
Sensorsystems, Weiz, Austria.

Background and aims: Upper and lower-body adipose tissue (AT) de-
pots exhibit opposing associations with obesity-related cardiometabolic
diseases. AT oxygen tension (pO2) may be a key player in AT dysfunc-
tion. We compared in vivo abdominal (ABD) and femoral (FEM) subcu-
taneous AT pO2 in overweight/obese women, and investigated in vitro
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depot-specific effects of physiological AT pO2 on adipocyte metabolism
and inflammation.
Materials and methods: ABD and FEM subcutaneous AT pO2 were
assessed in 8 well-phenotyped overweight/obese (BMI 34.4±1.6 kg/m2)
post-menopausal women with impaired glucose metabolism using an
optochemical measurement system. AT blood flow (ATBF) was mea-
sured (133Xe wash-out), and ABD and FEM AT biopsies were collected
to determine adipocyte morphology and AT gene expression. The effects
of prolonged exposure (14d) to physiological human AT pO2 on
adipogenic differentiation, adipokine expression/secretion, mitochondrial
respiration and glucose uptake was investigated in differentiated human
multipotent adipose-derived stem cells, derived from the same
individuals.
Results: AT pO2 was significantly higher in ABD than FEM AT (62.7
±6.6 vs. 50.0±4.5 mmHg, P=0.013), whereas ATBF was comparable
between depots (1.8±0.3 vs. 2.8±0.5 ml•100g tissue-1•min-1, respectively,
P=0.122). Oxygen consumption was significantly lower in differentiated
ABD than FEM human adipocytes for all pO2 exposure regimens. Low
physiological pO2 (5% O2) significantly decreased pro-inflammatory
gene expression, increased basal glucose uptake and altered adipokine
secretion in differentiated ABD and FEM adipocytes.
Conclusion:We demonstrated for the first time that AT pO2 is higher in
ABD than FEM subcutaneous AT in overweight/obese women, likely due
to lower oxygen consumption in ABD adipocytes. Moreover, physiolog-
ical pO2 exposure markedly affects adipocyte functionality in a depot-
independent manner, suggesting that altered pO2 may contribute to AT
dysfunction in human obesity.
Supported by: EFSD
Disclosure: M.A.A. Vogel: None.
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CDKN2C expression is low in type 2 diabetes and associated with
reduced lipid storage capacity in subcutaneous adipose tissue and
elevated free fatty acid levels
M.J. Pereira1, S. Skrtic2, P. Katsogiannos1, N. Abrahamsson1, J.
Kullberg3, C. Nowak1, J.W. Eriksson1;
1Dep Medical Sciences, Uppsala University, 2AstraZeneca R&D,
Mölndal, Sweden, 3Dep of Surgical Sciences, Uppsala University,
Uppsala, Sweden.

Background and aims:We have recently reported that impaired adipose
tissue (AT) lipid storage, but not altered lipolysis, contributes to increased
fatty acid levels in type 2 diabetes (T2D). CDKN2C (Cyclin Dependent
Kinase Inhibitor 2C) is a cell growth regulator that controls cell cycle
progression and has previously been associated with beta-cell differenti-
ation, adipogenesis and obesity. A recent integrative genome-wide anal-
ysis study (GWAS) also implicates CDKN2C as a putative effector gene
associated with insulin resistance phenotypes, risk for T2D and impaired
peripheral AT storage capacity. This study aims to explore CDKN2C as a
possible mediator for lipid storage defects in T2D subjects.
Materials and methods: 20 control and 20 metformin-treated T2D
(HbA1c 6.6 ± 0.3%, mean±SD) subjects were matched for gender
(10M/10F), age (58 ± 11 vs 58 ± 9 y) and BMI (30.8 ± 4.6 vs 30.7 ±
4.9 kg/m2). Subcutaneous AT (SAT) samples were obtained by abdomi-
nal needle biopsies to measure mRNA of genes related to lipid storage
and adipogenesis. In vivo lipolysis was assessed during a 3 h-OGTTwith
plasma glycerol and free-fatty-acids (FFA) levels. Magnetic resonance
imaging (MRI) was performed for body fat measurements.
Results: CDKN2CmRNA expression in SATwas down-regulated in the
T2D group compared with the control group (P<0.05). In the T2D group,
CDKN2C expression was negatively correlated with FFA AUC during
OGTT (r=-0.57, P<0.01) and with glycemia and insulin resistance
(HbA1C, glucose AUC during OGTT, QUICKI; all P<0.05). In addition,
there was a negative association with WHR, visceral AT (VAT) volume,
VAT/SAT ratio and liver fat percentage (P<0.01) in the T2D group, but no

association with BMI was found. In the control group, only VAT volume
(P=0.001) and VAT/SAT (P<0.05) were negatively correlated with
CDKN2C expression. In multivariate analyses, VAT/SAT (st beta coeffi=
-0.674, P<0.001) and FFA AUC (st beta coeffi = -0.486, P<0.001) were
significantly associated with CDKN2C expression (P<0.001, adjusted R2

for model=0.79) in the T2D group, suggesting a link between CDKN2C
and higher circulating levels of FFA, as well as preferential fat deposition
in visceral rather than subcutaneous stores. Furthermore, CDKN2C ex-
pression positively correlated with the expression of genes promoting
lipid storage (e.g. CIDEC, FASN, DGAT1/2, FABP4, PC, PPARG, LPL,
LIPE, CD36; all P<0.01). Look-up in GWAS databases showed that a
common variant in CDKN2C (rs12855, C-allele) was nominally associ-
ated with lower body weight (P<0.001), BMI (P<0.01), but with higher
HbA1c (P<0.001), WHR adjusted for BMI (P<0.01), and risk for T2D
(P<0.001) and coronary artery disease (P<0.01). In publicly available
datasets, CDKN2C is highly expressed in AT compared to other tissues
(GEO database), and shows increasing expression during adipocyte dif-
ferentiation (FANTOM5 database).
Conclusion: CDKN2C gene expression is down-regulated in T2D and is
associated with elevated plasma fatty acids and visceral adiposity. Our
findings suggest that CDKN2C might be an important regulator of lipid
storage and fatty acid turnover. Its downregulation in T2D might contrib-
ute to insulin resistance, impaired SAT lipid storage and to redistribution
of AT from subcutaneous to visceral depots.
Supported by: AstraZeneca R&D, EXODIAB, ALF, the SW Diabetes
Found & Ernfors Found
Disclosure: M.J. Pereira: None.
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Global protein profiling of visceral adipose tissue among type 2
diabetic and non-diabetic morbidly obese patients
B. Seyoum, Z. Yi;
Wayne State University, Detroit, USA.

Background and aims: The accumulation of visceral fat has been shown
to be highly associated with increased risk of obesity, metabolic dysreg-
ulation and type 2 diabetes (T2D). Proteomic analysis of visceral fat from
obese non-diabetic (Non-T2D) and obese T2D subjects might identify
factors in visceral adipose tissue linked to diabetes.
Materials and methods: In this study, we used a straightforward label-
free quantitative proteomics approach to analyze visceral fat tissue in type
2 diabetic and non-diabetic participants that are morbidly obesewith body
mass index above 40 kg/m2. A total of 18 biopsies, including 9 Non-T2D
and 9 T2D, age, sex and BMI matched were analyzed.
Results: Proteomics analysis identified more than 1500 unique protein
groups in our study with FDR at 0.01 and minimum 2 unique peptides.
One hundred thirty-three protein groups show at least 2-fold differences
between Non-T2D visceral fat and T2D visceral, including 53 protein
groups with significant change (pglt 0.05). Of particular interest, we iden-
tified 6 proteins (Proteasomal ubiquitin receptor ADRM1, Signal recog-
nition particle 14 kDa protein, Fatty acid synthase, Proteasome inhibitor
PI31 subunit, Serine/threonine-protein kinase OSR1, and Switch-
associated protein 70) with 4-7 fold increase in the visceral adipose tissue
of patients with T2D when compared to viscera fat from non-diabetic
controls. Pathway analysis for these 53 proteins indicated that multiple
pathways in involved in oxidative stress, proten synthesis and degrada-
tion are significantly enriched, such as NRF2-mediated Oxidative Stress
Response, mTOR Signaling, EIF2 Signaling and Protein Ubiquitination
Pathway.
Conclusion: We have performed proteomics analysis on visceral fat tis-
sues in non-T2D and T2D subjects, and identified new abnormality in
multiple proteins and pathways in T2D visceral fat, which may increase
our understanding of the pathogenesis of type 2 diabetes and insulin
resistance.
Disclosure: B. Seyoum: None.
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Negative effect of exogenous methylglyoxal on metabolic changes in
visceral adipose tissue of metabolic syndrome model
M. Hüttl1, H. Malinska1, I. Markova1, O. Oliyarnyk1, J. Trnovska1, V.
Škop1, O. Šeda2, L. Kazdova1, M. Haluzík1;
1Institute for Clinical and Experimental Medicine, Prague 4, 2Institute of
Biology and Medical Genetics, Charles University, Prague, Czech Republic.

Background and aims:Methylglyoxal (MG) is a highly reactive metabo-
lite excessively produced in connection with metabolic disoders such as
hyperglycaemia and dyslipidemia. Excessive dicarbonyl production contrib-
utes to metabolic and vascular changes in many tissues through participation
in inflammatory processes, disturbed regulatory mechanisms and contribu-
tion to the development of organ complications. Recent studies suggest that
MG accumulation in adipocytes may lead to structural and functional chang-
es in adipose tissue. Here, we used transcriptomic analysis to investigate the
effect of MG on metabolic changes in visceral adipose tissue of Hereditary
Hypetriglyceridemic (HHTg) rats, a non-obese metabolic syndrome model
with dyslipidemia, insulin resistance and ectopic lipid deposition.
Materials andmethods: 5-month-old male HHTg rats were fed standard
diet and treated withMG intragastrically (0.5 mg/kg b.wt., 3x/week) for 4
weeks. Commercial/ELISA kits, Multiplex Assay, HPLC-method and
gass chromatography were used for analysis. Transcriptomic analysis
was performed using microarray, gene expressions by RT-PCR.
Results: MG administration was associated with increased glyceamia
(+23.8 %, p<0.001), insulinaemia (+109.3 %, p<0.05), cholesterolaemia
(1.19 ± 0.07 vs 1.59 ± 0.99 mmol/l, p<0.05), and impaired glucose tolerance
(AUC0-120: + 8.2%, p<0.05). Compared to controls, MG increased serum
levels of pro-inflammatory factors MCP-1 and TNF-alpha, while serum
adiponectin and leptin levels were not affected. Adipose tissue insulin sen-
sitivity, measured ex vivo according to basal and insulin-stimulated 14C-U-
glucose incorporation into lipids, was markedly impaired (p<0.05) after MG
administration. MG-treated rats exhibited strongly impaired fatty acid com-
position in visceral adipose tissue phospholipids. The proportion of saturated
fatty acids, especially palmitic (16:00) and myristic (14:00) acid, was signif-
icantly increased together with decreased proportion of PUFA n-3 (p<0.001)
suggesting a possible negative influence on the membrane fluidity and in-
sulin signaling. MG also significantly reduced relative mRNA expression of
transcription factor Nrf2 (-16.7%, p<0,01) which controls antioxidant and
lipogenic genes and increased relative mRNA expression of pro-
inflammatory factor Mcp-1. Comparative transcriptomic analysis identified
61 differently expressed genes (FDR<0.05) in visceral adipose tissue after
MG administration. Network analyses revealed these genes to be overrepre-
sented in insulin signaling regulation (Irs1, Igf2, Ide), lipid metabolism
(Nr1d1, Lpin1, Lrpap1) and apoptosis (Bcl6, Irs1, Tp53inp1).
Conclusion: In a rodent model of metabolic syndrome, methylglyoxal
administration markedly impaired insulin sensitivity and fatty acid com-
position of white adipose tissue and increased inflammatory parameters
on both transcriptomic and metabolic level suggesting a possible role of
MG in the induction of the features of metabolic syndrome.
Supported by: MH CZ-DRO (IKEM, IN 00023001)
Disclosure: M. Hüttl: None.
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7-ketocholesterol regulates inflammation inmesangial cells: potential
role in diabetic nephropathy
Y.Watanabe, T. Yamaguchi, N. Ishihara, S. Tanaka, R. Oka, A. Rikitake,
H. Imamura, Y. Sato, N. Ban, H. Kawana, M. Ohira, N. Shimizu, A.
Saiki, I. Tatsuno;
Toho University Medical Center Sakura Hospital, Chiba, Japan.

Background and aims: In type 2 diabetes, it is known that oxysterol is
greatly involved in various organ disorders and also in diabetic nephrop-
athy. The concentration of 7-ketocholesterol (7-KCHO), which is repre-
sentative of oxysterols, is reported to increase in the blood of patients with
type 2 diabetes, and it is also suggested that 7-KCHO is involved in the
development of diabetic nephropathy. However, molecular mechanism of
7-KCHO for the development of diabetic nephropathy has not been suf-
ficiently elucidated. Interestingly, lipoxygenase (LOX) and cyclooxygen-
ase (COX), those are enzymes of arachidonic cascade, are also reported to
be involved in the development of diabetic nephropathy. In order to clar-
ify the roles of 7-KCHO in diabetic nephropathy, we studied the effects of
7-KCHO on cytotoxicity, inflammatory gene expression of IL-1β and Il-
6, and arachidonic cascade gene expression of LOX and COX using
human mesangial cells (MCs).
Materials and methods: Human MCs were purchased from Lonza
(Basel, Switzerland). We used the cells between the three and eighth
passages. Cell viability was determined by the WST-8 assay. Reverse
transcription polymerase chain reaction was performed to examine the
expression of each message. Detection of intracellular ROS production
was evaluated by flow cytometry.
Results: Although 10 or 30μM of 7-KCHO did not affect cell prolifera-
tion of MCs at 24 and 48 hours, COX-2, 12-LOX and IL-6 mRNA
expression were significantly stimulated by 30μM of 7-KCHO at 24h,
and the increment of IL-1βmRNA expression was observed 48h after the
treatment. Importantly, 5-LOX and 15-LOX mRNA expression were not
detected with or without the treatment of 7-KCHO. Reactive oxygen
species (ROS) in MCs was assessed by flow cytometry. 7-KCHO 30 or
50μM induced a dose-dependent increment of ROS. In contrast, addition
of N-acetylcysteine (NAC) 5mM caused a decrease in ROS production to
inhibit the mRNA expression of COX-2, 12-LO, IL-6, and IL-1β.
Conclusion: These data demonstrated that 7-KCHO induces the incre-
ment of inflammatory gene expression of IL-1β and Il-6, and arachidonic
cascade gene expression of LOX and COX in a ROS-dependent manner
in MCs suggesting that ROS, 12-LOX, and COX-2 are related to inter-
activity and may also be partly involved in the mechanism of develop-
ment of nephropathy. These findings may lead to elucidation of the new
etiology of diabetic nephropathy.
Disclosure: Y. Watanabe: None.

602
Treatment with 4-phenylbutyrate prevents pancreatic amyloid for-
mation in obese mice overexpressing human islet amyloid
polypeptide
S. de Pablo1,2, J. Montane1,2, C. Castaño1,2, J. Rodríguez-Comas1,2, G.
Alcarraz-Vizán1,2, J.-M. Servitja1,2, A. Novials1,2;
1Diabetes and Obesity Research Laboratory, Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), 2Spanish Biomedical
Research Centre in Diabetes and Associated Metabolic Disorders
(CIBERDEM), Barcelona, Spain.

Background and aims: Loss of β-cell mass and function during Type 2
Diabetes (T2D) has been associated to several stressors suffered by the
pancreatic β cell, including misfolding and aggregation of human islet
amyloid polypeptide (hIAPP) that leads to amyloid deposits. It has been
previously demonstrated that the administration of the chemical chaper-
one 4-phenylbutyrate (PBA) prevents amyloid formation in islets over-
expressing hIAPP cultured at high glucose concentrations. Furthermore,
PBA improves glucose metabolism abnormalities in a mouse model of
obesity. The aim of the present work was to determine whether in vivo
administration of PBAwas able to prevent amyloid deposition and ame-
liorate glucose metabolism in obese mice overexpressing hIAPP, which
present impaired fasting glucose and amyloid deposits, two hallmarks of
T2D.
Materials and methods: Obese and insulin-resistant Avy mice were
crossed with mice overexpressing hIAPP. Mice were treated with PBA
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dissolved in drinking water (1g/kg/day) during 12 weeks. Glucose and
insulin tolerance tests were performed before and after treatment. Insulin
plasma levels were determined by ELISA. After sacrificing mice, pancre-
as was removed, fixed and stained against amyloid deposits with
Thioflavin S.
Results: PBA treatment started at 8 weeks of age, when Avy-hIAPP
transgenic mice presented impaired fasting glucose, and were glucose
intolerant compared to wild-type, Avy and hIAPP littermates. After 12
weeks of treatment, PBA decreased severe fasting hyperglycemia (320
±20.6 mg/dL vs. 180±22.5 mg/dL, p<0.0001) and showed a tendency to
decrease hyperinsulinemia (1.83±0.44 ng/mL vs. 0.68±0.23 ng/mL) in
Avy-hIAPP transgenic mice. Furthermore, both impaired glucose toler-
ance and insulin resistance observed in double transgenic mice were
improved when mice were treated with the chemical chaperone. Finally,
PBA administration also prevented amyloid accumulation (25.24±1.28%
vs. 9.00±0.88 %, p<0.0001) and prevalence (80.18±7.49 % vs. 52.42
±4.06 %, p<0.05) in pancreatic islets of Avy-hIAPP transgenic mice.
Conclusion: PBA treatment decreased fasting glucose, improved glucose
tolerance and insulin sensitivity and prevented amyloid deposition in
pancreatic β cells in obese mice overexpressing human IAPP. These
results suggest that PBA could be considered as a therapeutic strategy
to treat islet dysfunction in T2D.
Supported by: FIS (PI14/00447), 2014_SGR_520 and CIBERDEM
Disclosure: S. de Pablo: None.

603
Visceral adipose tissue of healthy male mice shows active de novo
lipogenesis during both short-term and long-term high-sugar feeding
C. Marques1, J. Silva2, I. Viegas1, F. Martins2, M.P. Macedo2,3, J.
Jones1,3;
1Metabolic Control, Center for Neurosciences and Cell Biology,
Coimbra, 2MEDIR- Metabolic Diseases Research Group, CEDOC,
Chronic Diseases Research Center, Lisbon, 3APDP, Lisbon, Portugal.

Background and aims: High sugar feeding promotes NAFLD through
the stimulation of de novo lipogenesis (DNL). Visceral adipose tissue
(VAT) is also implicated in promoting NAFLD by delivering high
amounts of free-fatty acids (FFA) into the liver via the portal vein. To
date, it has been assumed that the majority of DNL activity fuelling
NAFLD is hepatic, with only minor contributions from adipose tissue.
We hypothesized that VAT DNL is upregulated by high sugar feeding
thereby contributing to increased FFA spillover into the liver. To deter-
mine if this occurs during short or long-term sugar feeding, we measured
DNL in mice whose diet was supplemented with sugar for a single night
(short-term, ST) or for 24 weeks (long-term, LT).
Materials and methods: Five adult male C57BL/6 mice fed on standard
chow over a 12/12 hr light/dark cycle were injected intraperitoneally with
3g/100g body weight 99.9% 2H2O containing 0.9%NaCl w/w at the start
of the dark period. The drinking water was supplemented with 17.5%
fructose (w/v) and 17.5% glucose and the mice then fed naturally over-
night. At the end of the dark period, mice were sacrificed, visceral and
epididymal adipose tissues (EAT) and livers were freeze-clamped and
triglyceride from each tissue extracted and purified. A second group of
5 mice that had been given the same amount of glucose/fructose in their
drinking water for a period of 24 weeks prior, were likewise administered
with 2H2O. Body water and FA methyl 2H enrichments and were mea-
sured by 2H NMR. Fractional rates of fatty acid synthesis (FA-FSR) were
calculated from the ratio of FA methyl 2H-enrichments to body water.
Results: For ST mice, the FSR of VATwas 7.4±2.9%, while that of EAT
was 1.1±0.3%, both being significantly less than that of liver (33.0
±3.6%). For LT mice, the FSR of VAT, EAT and liver were identical to
that of ST (7.4±2.8%, 2.3±0.3% and 31.6±4.8%, respectively). While
VATand EAT FSRwere not significantly different from each other within
each group, when compared over both STand LT groups, FSR values for
VATwere significantly higher compared to EAT (p = 0.028).

Conclusion: Following 2H2O administration, triglyceride fatty acids of
VAT, EATand liver became enriched with 2H. Enrichment of VATwas 2-
3 fold higher than that of EAT following both short-term and long-term
sugar feeding. These results suggest that compared to EAT, VAT has an
inherently higher capacity for DNL from dietary sugar. Thus, an increase
in visceral fat depots during obesity may represent a significant extrahe-
patic capacity for DNL from dietary sugar that may significantly contrib-
ute to NAFLD.
Supported by: EXCL/DTP-PIC/0069/2012, PTDC/BIM-MET/0486/2012
Disclosure: C. Marques: None.

604
Effect of exercise training on insulin resistance and adipose tissue
macrophages in elderly women
M. Stepan1,2, E. Krauzova1,2, K. Dadova3, B. Svobodova1, V. Stich1,2, L.
Rossmeislova1, M. Siklova1;
1Departent for The Study of Obesity and Diabetes, Charles University,
Third Faculty of Medicine, 2Second Department of Internal Medicine,
University Hospital Kralovske Vinohrady, 3Charles University, Faculty
of Physical Education and Sports, Prague, Czech Republic.

Background and aims: Aging is associated with a progressive increase
of fat mass (FM) to fat free mass (FFM) ratio as well as redistribution of
adipose tissue (AT). Such changes contribute to the development of low
grade systemic inflammation and increased risk of metabolic diseases
such as diabetes mellitus type 2. The studies performed with elderly
people suggest that the risk of metabolic diseases may be ameliorated
by physical activity, however the effects of exercise training onAT remain
largely unexplored. Therefore, we aimed to determine whether regular
physical activity improves peripheral insulin sensitivity and inflammatory
status of ATexpressed as relative content and phenotype of adipose tissue
macrophages in elderly women.
Materials and methods: Two groups of elderly women (mean age 68
years ± 3 years) differing in physical activity level, i.e. a group of trained
women (n= 12) and a group of sedentary women (n= 12) were recruited
for the study. Fitness status was assessed by senior fitness tests (chair
stand, arm curl, sit and reach and back scratch test) and a bicycle
ergometry with determination of VO2 max.We compared anthropometric
parameters, biochemical profile, and the degree of insulin sensitivity
(using a hyperinsulinaemic euglycemic clamp (HEC). The samples of
subcutaneous abdominal AT obtained by needle biopsy were used for
isolation of stromal vascular fraction cells that were subjected to flow
cytometry analysis.
Results: Compared to sedentary group, the group of trained women had
higher physical performance expressed by VO2max (29.7 vs. 18.2 ml/kg/
min, p<0.001) and in senior fitness tests trained women scoredmore often
significantly above normal average values for senior population. Trained
women had lower BMI (23.4 vs. 27.5, p = 0.003), percentage of FM (33.9
vs. 39.9%, p = 0.001), and higher FFM percentage (66 vs. 60 % p =
0.001). In the biochemical analysis the only significant difference was
higher total and LDL cholesterol in trained group (total 6.3 vs. 5.4
mmol/l, p= 0.038 and LDL 4.0 vs. 3.0 mmol/l, p= 0.005). Insulin sensi-
tivity determined as Glucose Disposal during HEC was higher in trained
group (6.7 vs 4.9 mg/kg/min, p=0.035).The monocyte/macrophage pop-
ulation defined as CD45+/14+ cells, and its subpopulations expressing
either CD40+, TLR2 or TLR4 antigens did not differ among the investi-
gated groups, while the content of CD45/14/206+ macrophages was
higher in AT of the sedentary women (66 vs. 47%, p= 0.013).Negative
correlation between FM and Glucose Disposal (r = -0.695, p<0.001) and
VO2max (r = -0.669, p = <0.001) was observed. Percentage of CD45/14/
206+macrophages showed trend to positively correlate with fat mass (r =
0.416, p=0.06) and negatively correlate with insulin sensitivity (r = -
0.423, p=0.056).
Conclusion: The higher physical performance of trained elderly women
was associated with higher insulin sensitivity and lower abundance of
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FM. However, our findings suggest that inflammatory status of AT is not
markedly influenced by exercise training in elderly and it is more depen-
dent on the percentage of FM.
Supported by: AZV 16-29182A, UNCE 204015
Disclosure: M. Stepan: None.

605
The influence of physical activity on risk of cardiovascular disease in
metabolic healthy obese people
J. Yu1, S. Moon1, C.-M. Oh2, M.-K. Choi3, H. Yu1;
1Hallym University College of Medicine, Seoul, 2School of Medicine
CHA University, Bundang, 3Hallym University College of Medicine,
Chuncheon, Republic of Korea.

Background and aims: The metabolic outcomes of metabolically
healthy obesity (MHO) remain controversial. The aim of the present
study was to determine the effect of physical activity on the cardiovascu-
lar disease (CVD) outcomes of MHO.
Materials and methods: The study included participants who were
followed for 10 years and recruited from the Korean Health and
Genome Study (KoGES), a population-based cohort study. Participants
with previously recorded CVDs or cancer, or who had received steroids
or anticoagulants at baseline were excluded.
Results: A total of 8144 participants (3,942 men and 4,202 women)
fulfilled inclusion criteria. In a multivariate Cox regression model adjust-
ed for age and sex, MHO participants were not at elevated risk of CVD
compared with their metabolically healthy non-obese (MHNO) counter-
parts (HR, 1.28; 95% CI, 0.96- 1.71), although both the non-obese (HR,
1.50; 95% CI, 1.19-1.90) and obese (HR, 1.85; 95% CI, 1.48- 2.30)
participants with metabolic abnormalities were at elevated risk.
However, in the subgroup analysis by physical activity, physically inac-
tive MHO participants had a significantly higher HR for CVD events
compared to active MHNO participants (HR, 1.54; 95% CI, 1.03-2.30),
while active MHO participants were not at elevated risk (HR, 1.15; 95%
CI, 0.70-1.89)
Conclusion: In MHO participants, only physically inactive participants
had a significantly increased risk of CVD compared to physically active
MHNO participants.

Supported by: 2016R1A6A3A04010466
Disclosure: J. Yu: None.
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Cognitive behavioural group therapy to prevent weight regain in
type 2 diabetes: a randomised controlled trial
K.A.C. Berk1, H. Buijks2, A.J.M. Verhoeven1, M.T. Mulder1, B. Ozcan1,
A. van t Spijker2, R. Timman2, J.J. van Busschbach2, E.J.G. Sijbrands1;

1Internal Medicine, Section of Pharmacology, Vascular and Metabolic
Diseases, Erasmus Medical Center, 2Psychiatry, Section of Medical
Psychology and Psychotherapy, Erasmus Medical Center, Rotterdam,
Netherlands.

Background and aims: Current weight loss programs for overweight
and obese patients with type 2 diabetes are not effective in the long term
due to regain of weight. The aim of this study was to determine the 2-
years efficacy of cognitive behavioral group therapy (CBGT) in
preventing long-term weight regain after a very low-calorie diet in pa-
tients with type 2 diabetes. The secondary objective was to determine the
effect of CBGT on cardiovascular risk factors and psychological
wellbeing.
Materials and methods: The Prevention Of Weight Regain (POWER)
trial was a single center, parallel-group, randomized controlled trial, con-
ducted fromMarch 2010-May 2015. Participants were recruited from the
outpatient diabetes clinic of a university hospital. Of the 276 eligible
patients with type 2 diabetes and BMI ≥27 kg/m2, 206 agreed to partic-
ipate and started with the very low-calorie diet. The 158 participants who
achieved ≥5%weight loss by 8 weeks of dieting were included in the trial.
Subsequently, the participants were randomly assigned to the intervention
or control group. Participants in the control group received usual care
only, which consisted of regular scheduled visits to the treating internist
and diabetes nurse. Participants in the intervention group received CBGT
on top of usual care. The CBGT consisted of 17 group sessions led by a
trained psychologist, aimed at restructuring dysfunctional cognitions on
lifestyle, weight, body perception and relapse. The primary outcomes
were the between-group differences in (1) body weight at two years and
(2) weight regain from randomization to two years of follow-up.
Secondary outcomes were the between-group differences in HbA1c, in-
sulin dose, lipids, depression, anxiety, self-esteem, quality of life, fatigue,
eating disorders and physical activity. Data were analyzed by linear mixed
modeling (intention to treat as well as per-protocol).
Results: The between-group difference in body weight at two years was -
1.2 [95%CI, -7.7 to 5.3] kg (p=0.717). The between-group difference in
weight regain was -0.7 [95%CI, -3.1 to 1.6] kg (p=0.556). Similar results
were found in the per-protocol analyses. None of the secondary outcomes
differed between the two groups.
Conclusion: CBGTafter diet-induced weight loss did not prevent weight
regain or improve cardiovascular risk factors or psychological wellbeing
better than usual care alone in obese patients with type 2 diabetes. Our
results provide no scientific justification to offer CBGT on top of usual
care to optimize the effect of weight loss dieting in obese patients with
type 2 diabetes.
Clinical Trial Registration Number: NTR2264
Supported by: Erasmus Medical Center funding program
‘Zorgonderzoek’ (grant 2008-8303)
Disclosure: K.A.C. Berk: None.
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Beneficial effects of carotid sinus nerve resection on obesity co-
morbidities
B.F. Melo, C.S. Prego, M.C. Correia, M.D. Cabral, J.F. Sacramento, S.V.
Conde;
CEDOC, NOVA Medical School, Faculdade de Ciências Médicas da
Universidade NOVA de Lisboa, Lisbon, Portugal.

Background and aims: Obesity is a major cause of cardiovascular and
metabolic disturbances, contributing to significant morbidity and mortal-
ity worldwide. The therapeutic options to treat this pandemic are clearly
scarce. Our group has recently proposed a new role for the carotid body
(CB), a chemoreceptor organ classically defined as an O2 sensor, in the
pathogenesis of metabolic syndromes. We demonstrated that abolishment
of CB activity, through the resection of its sensitive nerve, the carotid
sinus nerve (CSN), prevents and reverses insulin resistance and glucose
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intolerance in animal models of metabolic diseases. Herein, we investi-
gated the effects of carotid sinus nerve resection on weight loss and the
pathophysiological mechanisms that can contribute to these beneficial
results.
Materials and methods: Experiments were performed in 9 weeks male
Wistar rats. Animals were submitted to 10 weeks of high-fat diet (HF)
(5.1Kcal/g) or to a standard diet (2.85Kcal/g). After 10 weeks of diet,
animals were submitted to bilateral carotid sinus nerve (CSN) resection.
A sham procedure was applied to control groups. CSN resection was
confirmed by the absence of ventilatory responses to hypoxia by
pletismography in conscious animals. After CSN resection, animals were
kept under the respective diets and insulin sensitivity, glucose homeosta-
sis, caloric intake and body weight were monitored. At a terminal exper-
iment animals were anaesthetised with pentobarbital (60mg/kg i.p.) and
white and brown adipose tissue were collected, weighted and store for
analysis of proteins involved in adipose tissue metabolism.
Results: As expected, HF diet produced an increase in weight gain
(weight controls=296.5±64.3 g, weight HF=365.8±87.2 g). CSN resec-
tion decreased weight gain by ≅13% in control animals and by ≅ 40% in
HF animals, an effect that is not due to a decreased caloric intake (control
sham=254.57±21.78 Kcal/day/Kg; control with CSN resection =262.50
±62.11 Kcal/day/Kg; HF sham=301.74±49.12 Kcal/day/Kg; HF with
CSN resection=287.20±84.65 Kcal/day/Kg). HF diet induced whole-
body insulin resistance (KITT controls=4.52±1.18 %glucose/min; KITT

HF=1.49±1.26 %glucose/min) and glucose intolerance (AUC glucose
excursion curve controls=17059±1506 mg/dlxmin; AUC glucose excur-
sion curve HF =22036±3206 mg/dlxmin). CSN resection restored insulin
sensitivity (KITT before surgery=1.49±1.26 %glucose/min; KITT 3 weeks
after CSN resection= 4.974±1.30%glucose/min) and glucose homeostasis
(AUC HF before surgery=22036±3206 mg/dlxmin; AUC HF 3 weeks
post-CSN resection =19423±1498 mg/dlxmin). Also, CSN resection in
HF animals decreased the total fat amount of the animals by 38% and
perinephric and subcutaneous adipose tissues by, 49 and 39%,
respectively.
Conclusion: We can conclude that abolishment of CB activity through
CSN resection positively impacts weight gain, an effect that was accom-
panied by a decrement in total, perinephric and subcutaneous adipose
tissues and not attributable to alterations in caloric intake. We suggest
that modulation of CB activity can be a therapeutic target for the treatment
of obesity.*Both authors have contributed equally to this work.
Supported by: BF Melo by PD/BD/128336/2017; JF Sacramento by PD/
BD/105890/2014
Disclosure: B.F. Melo: None.
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The effect of transcranial direct current stimulation associated with
hypocaloric diet in subjects with different degrees of glucose
tolerance
C. de Araujo1, R.C. Fitz1, D.A. Nogara2, J.P.U. Osorio2, C. Rodrigues3,
P. Schestatsky4, F. Gerchman1;
1Endocrine Division, Hospital de Clínicas de Porto Alegre, Federal
Univerity of Rio Grande do Sul, Porto Alegre, 2Federal Univerity of
Rio Grande do Sul, Porto Alegre, 3Unilasalle University, Canoas,
4Neurology Service, Hospital de Clínicas de Porto Alegre, Federal
Univerity of Rio Grande do Sul, Porto Alegre, Brazil.

Background and aims: Non-adherence to lifestyle modifications is an
important determinant of failure to treat obesity. The dorsolateral prefron-
tal cortex (DLPFC) plays an important role in appetite and food intake
regulation and may be a target for electric brain stimulation, a new treat-
ment modality that has been used in diseases such as depression and drug
addiction. The aim of this study was to test the effect of active anodal
tDCS (a-tDCS) over the right DLPFC (rDLPFC) associated with a
hypocaloric diet on weight loss in overweight or obese adults with differ-
ent degrees of glucose tolerance.

Materials andmethods: In this randomized, placebo-controlled, double-
blind pilot study, 9 overweight or obese adults with different degrees of
glucose tolerance (NGT: normal glucose tolerance, IGM: impaired glu-
cose metabolism, T2D: type 2 diabetes), aged 20-50 years, completed a 4-
week (20 sessions) of fixed-dose tDCS (2mA, 20 min). Subjects were
randomized in a 1:1 ratio to receive one of two types of intervention: (1)
active a-tDCS + hypocaloric diet (Active), or (2) sham a-tDCS +
hypocaloric diet (Sham), both delivered over the rDLPFC. To determine
body mass index (BMI, in Kg/m²), body weight (BW, in kg) and height
(m) was assessed at baseline (t0), and BWat visits 5 (t5), 10 (t10), 15 (t15),
20 (t20), and at the last visit of the study (tF); blood samples was collected
for an 2-h OGTT, a standard 4-h meal tolerance test ([MTT], glucose and
insulin measurements) and HbA1c determination at t0 and tF. The self-
reported Beck Depression Inventory ([BDI], score range 0-63, higher
scores indicating worse mood) questionnaire was administered at t0 and
tF. Changes in BMI and BW were analyzed with generalized estimating
equations (GEE) and Bonferroni post-hoc testing for normally distributed
continuous variables; descriptive statistics are reported as means±SD or
%.
Results: 9 subjects completed the study on this interim analysis (female
66.7%, obese 66.7%, mean age 38.3±4.8 years, BMI 30.9±2.5 kg/m²,
IGM 11.1%, T2D 11.1%). Reduction of BW and BMI was respectively
greater in the Active than in the Sham group (GEE, p=0.009 and
p<0.001). Weight changes over the time (tF-t0; mean±SE) were -2.8±0.5
Kg for Active and -1.7±0.8 Kg for Sham. Changes over the time in BMI
(tF-t0; mean±SE) were -1.0±0.2 kg/m² in the Active group and -0.6±0.3
kg/m² in the Sham group. Although there was a greater reduction in the
AUC for glucose (GEE: p=0.091) and insulin (GEE: p=0.062) from t0 to
tF in the Active vs Sham group during the MTT, these changes did not
reach statistical differences.There was a greater reduction in Active com-
pared to Sham in BDI scores over the 4-week intervention (mean±SE;
Active: t0=10.0±2.2; tF=2.2±1.2 vs Sham: t0=6.2±1.4; tF=6.0±1.6, GEE,
p=0.016).
Conclusion: This preliminary analysis suggests that repetitive active a-
tDCS may be a promising non-invasive technique that could be used to
increase weight reduction and improve BDI scores in overweight or obese
individuals with different degrees of glucose tolerance on a low-calorie
diet.
Clinical Trial Registration Number: 02683902
Supported by: FIPE-HCPA, CAPES, CNPq
Disclosure: C. de Araujo: None.
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Effect of T cell specific PPARβ overexpression on diet-induced obe-
sity and its associated inflammation and insulin resistance
G. Le Menn, B. Sibille, J. Murdaca, A.-S. Rousseau, R. Squillace, P.
Grimaldi, I. Mothe-Satney, J.G. Neels;
Inserm U1065, C3M, Nice, France.

Background and aims: It is now recognized that obesity-induced chron-
ic inflammation is central to the development of many obesity-associated
pathologies such as type-2 diabetes. Obesity-induced T cell changes in
adipose tissue (AT) has been linked to metabolic phenotypes of obese
subjects. Interestingly, it has also been shown that T cell differentiation
and responses may be altered by modulating their metabolism.
Accordingly, we have recently shown that Peroxisome-Proliferator-
Activated-Receptor beta (PPARβ) increases lipid metabolism in T cells,
which changes T cell homeostasis. Our objectives were to study the con-
sequences of changes in T cell populations induced by T cell-specific
PPARβ overexpression on obesogen high fat diet (HFD)-induced AT
inflammation and the subsequent development of insulin resistance (IR).
Materials and methods: We created transgenic mice that overexpress
PPARβ specifically in T cells (Tg T-PPARβ mice) using the Cre-Lox sys-
tem. 12-week oldmalemice (16 Tg T-PPARβ and 17 control Lck-Cremice)
were fed with HFD (60% of calories derived from fat) during 16 weeks.
Insulin- and glucose-tolerance tests (ITT/GTT) were performed at week 11
and 13 of the diet, respectively. At the end of the 16-week diet, AT (subcu-
taneous and epididymal) stromal vascular cells were isolated for analysis of
the presence of macrophage and T cell populations using flow cytometry.
Liver steatosis was analyzed by histology and triglyceride measurements.
Results:HFD-induced weight gain was 8% less in Tg T-PPARβ compared
to control mice (P<0.001). ITT/GTT data showed that Tg T-PPARβ mice
develop less IR than control mice, even in weight-matched mice. Total AT
macrophage numbers were decreased predominantly due to a decrease in
pro-inflammatoryM1macrophages. Furthermore, ATTcells numbers were
also decreased due to a decrease in αβ T cells, while γδ T cell numbers
remained unchanged. Together, this led to an increase in the proportion of
γδ T cells in AT. Liver weight and triglyceride content was decreased.
Conclusion: T cell-specific overexpression of PPARβ results in: 1) a
partial protection against HFD-induced obesity, insulin resistance, and
liver steatosis, 2) a reduction in AT inflammation, 3) an increase in the
proportion ofγδ Tcells in AT. Our hypothesis is that the beneficial effects
observed are the consequence of a decrease in αβ T cells (leading to an
increase in γδ T cell prevalence) as the result of changes in T cell metab-
olism induced by PPARβ overexpression.
Supported by: FRM, AFLD
Disclosure: G. Le Menn: None.
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Loss of fractalkine-CX3CR1 signalling exacerbates obesity-induced
inflammation and insulin resistance
M. Nagashimada, Y. Ni, K. Sawamoto, T. Ota;
Kanazawa University, Kanazawa, Japan.

Background and aims: Adipose tissue macrophage (ATM) accumula-
tion via C-C chemokine receptor 2 (CCR2) and its ligand monocyte
chemoattractant protein-1 (MCP-1) is pivotal for the development of
insulin resistance. We previously reported that a different C-C chemokine
receptor, CCR5, promotes obesity-associated adipose tissue inflamma-
tion and insulin resistance. Fractalkine (also known as CX3CL1) is a
CX3C chemokine involved in cell adhesion, recruitment, and survival
upon binding to its receptor, CX3CR1. Fractalkine-CX3CR1 is a chemo-
kine system that exerts both negative and positive influences on disease

pathogenesis and progression. However, it is unclear how the fractalkine-
CX3CR1 axis impacts adipose inflammation and insulin resistance in the
development of obesity. In the present study, we show that fractalkine-
CX3CR1 signaling plays a crucial role in obesity-induced insulin resis-
tance by suppressing ATM recruitment and adipose tissue inflammation.
Materials and methods: Comprehensive DNA microarray analyses of
chemokines and their receptors in epididymal white adipose tissue
(eWAT) of high-fat diet (HFD)-induced obese (DIO)mice or lean controls
were performed. To determine whether fractalkine-CX3CR1 is required
for obesity-induced ATM recruitment and insulin resistance in vivo, we
examined the metabolic phenotype of Cx3cr1-/- mice. In addition, we
performed bone marrow (BM) transplantation of Cx3cr1-/- and wild-
type (WT) C57Bl/6J mouse donor cells into irradiatedWT recipient mice
to generate myeloid cell-specific chimeric mice.
Results: Fractalkine mRNA expression was persistently downregulated
in eWAT of DIO mice compared to lean controls. Consistently, DNA
microarray analyses of eWAT of DIO mice demonstrated decreased
fractalkine gene expression despite increased expression of other
chemokines systems, such as MCP-1-CCR2 and CCR5. Interestingly,
downregulation of fractalkine preceded ATM recruitment in DIO mice.
Furthermore, immunofluorescence analyses of eWAT in DIO mice re-
vealed that both fractalkine and CX3CR1 were expressed by F4/80+

macrophages in crown-like structures. Cx3cr1-/- mice fed normal chow
developed slightly worsened glucose tolerance. Compared to WT mice,
Cx3cr1-/- mice fed an HFD exhibited increased macrophage infiltration
and formation of crown-like structures in eWAT, despite similar body
weight and adipocyte size. HFD-induced glucose intolerance,
hyperinsulinemia (WT vs. Cx3cr1-/-; 0.5 ± 0.1 ng/ml vs. 1.3 ± 0.2 ng/
ml, p < 0.05), and insulin signaling were exacerbated in eWAT of
Cx3cr1-/- mice. These findings were associated with increased plasma
TNFα levels (WT vs. Cx3cr1-/-; 47.9 ± 4.7 pg/ml vs. 73.2 ± 9.1 pg/ml,
p < 0.01), JNK amplification, and NF-kB activation in eWAT, as well as
progression of hepatic steatosis. Importantly, HFD-induced adipose in-
flammation and hyperinsulinemia were aggravated in chimeric mice lack-
ing CX3CR1 in BM cells (BM transplantation of Cx3cr1-/- donor cells
intoWTmice), compared to BM transplantation ofCx3cr1+/+ donor cells
into WT mice.
Conclusion: Fractalkine gene expression is persistently decreased in
WAT, and its downregulation precedes ATM recruitment in obese mice.
Furthermore, loss of fractalkine-CX3CR1 signaling increases ATM re-
cruitment, thereby exacerbating obesity-induced inflammation and insu-
lin resistance. Thus, fractalkine-CX3CR1 signaling plays a critical role in
obesity-induced insulin resistance by decreasing ATM recruitment and
adipose tissue inflammation.
Supported by: MEXT, Japan
Disclosure: M. Nagashimada: None.
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Impairment of intestinal barrier integrity in human obesity:
involvement of dietary lipids and links with bioclinical phenotypes
L. Genser1, H. Soula2, L. Dong2, L. Barbot Trystram3, J.-E. Salem4, J.-C.
Vaillant5, J.-M. Oppert6, F. Laugerette7, M.-C. Michalski8, M. Rousset2,
E. Brot-Laroche9, A. Leturque2, K. Clement6, S. Thenet2, C. Poitou6;
1Department of Digestive Surgery, Liver Transplantation, Pitié-
Salpêtrière Hospital, Paris, Institute of Cardiometabolism and Nutrition,
Assistance Publique Hôpitaux de Paris, 2UMR 1138 INSERM UPMC
UPD, Cordeliers Research Center, Paris, 3Department of Functional
Coprology, Pitié-Salpêtrière Hospital, Paris, Assistance Publique
Hopitaux de Paris, 4Institute of Cardiometabolism and Nutrition, Paris,
5Assistance Publique Hôpitaux de Paris, Department of Digestive
Surgery, Liver Transplantation, Pitié-Salpêtrière Hospital, Paris,
6Department of Nutrition, Pitié-Salpêtrière Hospital, Paris, Institute of
cardiometabolism and Nutrition, Assistance Publique Hôpitaux de
Paris, Paris, 7Lyon University, CarMeN laboratory, INRA U1397, Univ
Lyon-1, INSERM U1060, INSA Lyon, Villeurbanne, Lyon, 8Lyon
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University, CarMeN Laboratory, INRA U1397, Univ Lyon-1, INSERM
U1060, INSA Lyon, Villeurbanne, Lyon, 9aUMR 1138 INSERMUPMC
UPD, Cordeliers Research Center, Paris, France.

Background and aims: Obesity is associated with a low-grade inflam-
mation, which could be promoted by intestinal barrier impairment as
suggested by studies in fat-fed rodents. Intestinal permeability (IP) is
poorly described in human obesity. We characterized IP in obese subjects
and evaluated the impact of acute lipid supplies
Materials and methods: IP was evaluated ex vivo in Ussing chambers
using FITC-labeled tracers at baseline and after exposure to lipid micelles,
on jejunum samples of obese and non-obese subjects obtained from sur-
gical waste of gastric bypass and surgeries performed in non-obese sub-
jects. In vivo, IP was assessed by lactitol/mannitol urinary excretion ratio
(L/M). Tight junction proteins were studied by immunofluorescence. LPS
activity and zonulin levels were measured in serum. Effect of lipid mi-
celles on epithelial permeability was studied in Caco-2/TC7 cells
Results: In fasting condition, P to 0.4 and 4 kDa tracers was not increased
in obese as compared to non-obese subjects. Occludin and tricellulin
labelling was reduced at tight junction. L/M ratio and seric LPS levels
were comparable but increased zonulin serum levels were observed in
obese subjects (p=0.02). In Caco-2/TC7 cells, lipid micelles increased
paracellular permeability through a Src kinase-dependent mechanism.
After lipid supply, higher values of ex-vivo IP were recorded for the
jejunum of obese compared to non-obese subjects (+92%; p<0.05), with
decreased tricellulin intensity. Ex vivo IP to 0.4 kDa tracer was positively
correlated with systemic inflammation (Haptoglobin, CRP; p<0.01); IP to
4 kDa tracer was negatively correlated with insulin-resistance surrogate
(adiponectin; p<0.05) and Fiber consumption (p<0.01). After lipid chal-
lenge, IP to 4kDa positively correlated with systemic (CRP), intestinal
(calprotectin) inflammation (p<0.01) and negatively with Fruit and veg-
etable consumption (p<0.05)
Conclusion: Increase of jejunum permeability in obese subjects is exac-
erbated after an acute lipid supply and associated with tight junction
impairments. Jejunum permeability is linked with systemic and local
inflammation as well as dietary profile
Clinical Trial Registration Number: NCT02292121
Supported by: ICAN, AP-HP, Benjamin Delessert Institute, GLN
Disclosure: L. Genser: Grants; Fondation Nestlé, SFCD, Obélisque,
Appert.
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Myeloid-specific deletion of SIRT1 aggravates hippocampal
inflammation in a high-fat diet-fed mice
K. Kim, E. Jeong, J. Lee, C.-O. Yi, K.-A. Park, Z. Jin, G. Roh;
Department of Anatomy and ConvergenceMedical Science, Gyeongsang
National University School of Medicine, Jinju, Republic of Korea.

Background and aims: Obesity-induced peripheral inflammation is as-
sociated with hippocampal inflammation. Sirtuin 1 (SIRT1) regulates
cellular metabolism and inflammatory response. Nuclear factor kappa B
(NF-κB)-mediated inflammation contributes to the development of insu-
lin resistance and diabetes, however, the myeloid-specific SIRT1 function
in the context of neuroinflammation is largely unknown.
Materials and methods: Myeloid-specific SIRT1 knockout (KO) mice
were fed a high-fat diet (HFD) or normal diet (ND) for 40 weeks.
Results: HFD-fed SIRT1 KO mice had an increase in hepatic inflamma-
tion andmacrophage infiltration of adipocytes compared toHFD-fedwild
type (WT) mice. Hippocampal expression levels of acetylated NF-κB
were increased in HFD-fed KO mice compared to HFD-fed WT mice.
In particular, HFD-induced lipocalin-2 was increased in liver, adipose
tissue, and hippocampus of WT mice. However, their expressions were
decreased in KO mice compared to WT mice. SIRT1 deletion increased
hippocampal iba1 and amyloid precursor protein expression in HFD-fed
mice.

Conclusion: These results suggest that myeloid-specific SIRT1 deletion
may contribute to the reduced secretion or production of LCN2 and lead
to suppression of anti-inflammatory responses against HFD-induced
obesity.
Supported by: 2015R1A5A2008833
Disclosure: K. Kim: None.
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CXCL16: a novel regulator of insulin signalling in C2C12 myotubes
S. Bitsi1, I. Ezeigbo1, F. Karpe2, M.E. Cleasby1, C.P. Wheeler-Jones1;
1Comparative Biomedical Sciences, Royal Veterinary College, London,
2Oxford Centre for Diabetes, Endocrinology and Metabolism, University
of Oxford, Oxford, UK.

Background and aims: Insulin resistance often arises in the context
of obesity and can lead to the development of type 2 diabetes.
Chronic low-grade inflammation has emerged as a contributing fac-
tor to skeletal muscle insulin resistance, with several immune cells
and cytokines being implicated. Macrophages infiltrate skeletal
muscle in obesity and pro-inflammatory cytokines secreted locally
impact insulin sensitivity. In vitro, the saturated fatty acid (FA)
palmitate polarises macrophages towards a pro-inflammatory phe-
notype. However, the effects of secreted cytokines and chemokines
on skeletal muscle, particularly those recently identified, such as
CXCL16, have not been defined. In this study, we evaluated the
secretion of cytokines and chemokines by palmitate-treated macro-
phages with the aim of identifying novel paracrine mechanisms
impacting skeletal muscle insulin sensitivity.
Materials and methods: J774 macrophages were incubated with or
without 500μM palmitate ± 500μM unsaturated FA (palmitoleate) for 8
hours, followed by incubation of cells with fresh media, which was col-
lected after 16 hours. These conditioned media were analysed using a
mouse cytokine array. The results of the array analysis were validated
in separate experiments using specific ELISAs, including lipopolysaccha-
ride (LPS) as a positive control. Differentiated C2C12 myotubes were
treated with 750μM palmitate, murine recombinant soluble CXCL16
(sCXCL16), combined treatment, or control medium. The expression
and activation state of insulin signalling pathway intermediates was de-
termined by western blotting, while the overall response to insulin was
assessed by measuring glycogen synthesis.
Results: Treatment of J774 macrophages with palmitate or palmitate plus
palmitoleate led to secretion of a modified cytokine profile versus control.
Of the 62 cytokines examined, 7 were significantly differentially
expressed versus control. Intriguingly, secretion of CXCL16, a relatively
recently described cytokine that has not been studied in the context of
insulin resistance, was down-regulated by palmitate treatment (51.6 %
decrease; p<0.01). Reduced CXCL16 secretion by palmitate-treated J774
macrophages was verified by ELISA (palmitate: 690 ± 147 pg/mL vs
control: 1572 ± 258 pg/mL; p<0.05). Separate incubation with LPS also
diminished CXCL16 secretion (836 ± 116 pg/mL; p<0.05 vs control).
Short-term exposure (<1 hour) of C2C12 myotubes to sCXCL16 resulted
in a concentration-dependent stimulatory effect of the cytokine on the
phosphorylation state of Akt and ERK1/2. Treatment of C2C12myotubes
with 750μM palmitate (16 hours) led to the expected reduction of Akt
phosphorylation upon insulin (100 nM) stimulation, which was attenuat-
ed by simultaneous treatment with 100ng/mL sCXCL16.
Conclusion: These data demonstrate that sCXCL16 modulates the insu-
lin signalling pathway in murine skeletal muscle in vitro and ameliorates
the negative effect exerted by palmitate. The attenuated secretion of
CXCL16 by palmitate- or LPS-treated macrophages may contribute to
diminished skeletal muscle insulin sensitivity, identifying CXCL16 as a
putative novel mediator of skeletal muscle insulin signalling under con-
ditions of chronic low-grade inflammation.
Supported by: Royal Veterinary College PhD Studentship
Disclosure: S. Bitsi: None.
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ExploringGPR120-mediated regulatory actions on lipidmetabolism,
inflammation and autophagy in islet beta cells: its potential as a
therapeutic target for obesity and type 2 diabetes
D. Zhang, P.S. Leung;
School of Biomedical Sciences, The Chinese University of Hong Kong,
Hong Kong, China.

Background and aims: The current therapies for obesity-related type 2
diabetes mellitus (T2DM) are suboptimal. In this regard, G protein-
coupled receptor 120 (GPR120) is a novel potential therapeutic target
for the prevention and treatment of T2DM. Recent studies have shown
that GPR120 activation in pancreatic islet β cells promotes insulin secre-
tion; however, there have been no report to further examine the modula-
tory roles of resident GPR120 in islet β-cell survival and function under
lipotoxicity-induced diabetic conditions. In the present study, we there-
fore aimed to investigate into the potential roles of islet β-cell GPR120 in
regulating lipid metabolism, inflammation and autophagy under lipotoxic
conditions.
Materials and methods: Rat β-cell line INS-1E and isolated C57/BL6J
mouse islets were used as in vitro and ex vivo models, respectively.
GPR120 knockout (KO) mouse islets were used to validate the roles of
GPR120. To induce lipotoxicity, β cells and islets were exposed to
palmitic acid; GPR120 agonism was achieved by two agonists, namely
docosahexenoic acid (DHA) and GSK137647 (GSK); the regulatory
roles of GPR120 in β-cell/islet lipid metabolism and inflammation, as
well as autophagy were then elucidated; the related signaling pathways
involved in the GPR120-mediated protective actions were further
examined.
Results: GPR120 agonists DHA and GSK inhibited the mRNA expres-
sion of the lipid uptake/synthesis-related genes, such as SREBP-1c (1.69
±0.11 vs 0.71±0.10, p<0.001; 1.69±0.11 vs 1.19±0.08, p<0.01), in mouse
islets and INS-1E cells under lipotoxic conditions. In addition, DHA
reversed the lipotoxicity-induced mRNA expression of pro-
inflammatory genes in bothmouse islets and INS-1E cells, of which these
inhibitory effects were abrogated in mouse islets with GPR120 KO
(18.42±3.97 vs 5.34±1.29, p<0.05; 40.81±8.18 vs 45.57±13.80,
p>0.05). Moreover, the GPR120 KO mouse islets exhibited alterations
in the expression of autophagy-related genes (1.01±0.03 vs 0.80±0.04,
p<0.05; 1.01±0.07 vs 1.3±0.06, p<0.05). On the other hand, INS-1E cells
with GPR120 knockdown exhibited reductions in insulin expression and
intracellular insulin content; consistently, GPR120 KO mice were char-
acterized with higher fasting blood glucose levels (7.34±0.36 vs 10.56
±0.59, p<0.01). Our mechanistic studies further showed that the gene
expression related to β-cell proliferation, function and insulin synthesis
were reduced in GPR120-knocked-down INS-1E cells. In corroboration,
the stimulatory effects of DHA on protein kinase B (also known as Akt)
and extracellular signal-regulated kinases (ERK) phosphorylation were
abolished in GPR120 KO mouse islets (1.00±0.01 vs 2.11±0.28, p<0.05;
1.00±0.01 vs 1.04±0.27, p>0.05; 1.08±0.08 vs 1.35±0.05, p<0.05; 1.00
±0.04 vs 1.12±0.07, p>0.05).
Conclusion: These data indicate that GRP120 agonism in β cells/islets
may have therapeutic potential in regulating lipid accumulation,
lipotoxicity-induced inflammation, and autophagy, as well as being asso-
ciated with β-cell proliferation and insulin synthesis, probably via the
mediation of Akt/ERK signaling pathway.
Supported by: Research Grants Council of Hong Kong (CUHK470413)
Disclosure: D. Zhang: Grants; Research Grants Council of Hong Kong
(CUHK470413).
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Fetuin A disrupts energy homeostasis through cleavage of SIRT1 in
lipid induced inflamed adipocyte
M. Chattopadhyay1, S. Mukherjee1, S. Das1, D. Chattopadhyay1, S.
Chatterjee1, S. Mukherjee1, S. Mukhopadhyay2, S. Bhattacharya1;

1Department of Zoology, Visva Bharati University, Santiniketan,
2Department of Endocrinology and Metabolism, Institute of Post
Graduate Medical Education and Research, Kolkata, India.

Background and aims: Lipid is associated with two critical metabolic
diseases, type 2 diabetes and cardiovascular disease, together called as
metabolic syndrome which is posing a major threat to global human
health. Adipose tissue inflammation is in the centre stage of this disease.
Morphology and functional status of adipocyte dramatically changes dur-
ing obesity induced insulin resistance, it becomes an inflamed tissue with
increase in number of hypertrophied adipocytes that stores excess amount
of lipid and produces proinflammatory cytokines. Result is more of ener-
gy stored than expenditure; this misbalance could be sensed by energy
sensor, SIRT1 which act as gatekeeper of the master regulator of mito-
chondria, PGC1α. SIRT1 activate PGC1α through deacetylation and this
enhances the expression of plethora of genes which regulates lipid mobi-
lization for energy yield and that effects insulin sensitization. In
hypertrophied adipocytes, this pathway is disrupted and that produces
insulin resistance. However, underlinemechanism of excess lipid induced
negative signals that disrupts energy homeostasis is still incompletely
understood. Whether excess lipid is directly involved in producing these
metabolic defects or there are some other mediators which are/is involved
here is not yet clear.
Materials and methods: Abdominal adipose tissue and serum were col-
lected from standard diet (SD), high fat diet (HFD), FetA gene knocked
down HFD mice (FetAKDHFD) and FetA reinforced FetAKDHFD mice
and OGTT, ITT, FetA, pro-inflammatory cytokines, inflammasome
markers, SIRT1 and its downstream targets were investigated. In vitro
effects of FetA on SIRT1 were assessed in 3T3L1 adipocytes and TNFα
knocked down (TNFα siRNA) 3T3L1 adipocytes. Further, mitochondria
were isolated from mice as well as 3T3L1 adipocytes and mitochondrial
bioenergetics and biogenesis parameters were investigated.
Results: In the present study we have observed that inactivation of SIRT1
through its cleavage and subsequent decrease of acetylated PGC1α
(p<0.05), mitochondrial mass (p<0.01) and ATP synthesis (p<0.05) co-
incided with the higher Fetuin A (FetA) level in high fat diet (HFD)
induced obese diabetic mice. Knock down of FetA gene (FetAKD) mark-
edly recovered SIRT1 and its downstream targets in HFD mice, while
reinforcement of FetA into FetAKDHFD mice reduced SIRT1 activity
significantly (P<0.01). Interestingly, there was concurrent increase in
TNFα expression (p<0.05) and caspase1 activity (p<0.01) in HFD mice
adipocytes when FetA level was high. Overexpression of TNF α by FetA
augmented inflammasome formation (increased levels of NLRP3, ASC)
and caspase1 release (p<0.01). FetA failed to increase caspase1 and
cleave SIRT1 when TNFα gene was silenced in 3T3L1 adipocytes.
These results suggest that FetA mediate its inhibitory effect on SIRT1
through TNFα-caspase1 pathway.
Conclusion: Our results indicate that FetA is obligatory for defects in
SIRT1 and PGC1α pathway that cause impairments in mitochondrial
biogenesis, bioenergetics, which in turn adversely affect insulin
sensitivity.
Supported by: UGC-DS Kothari Postdoctoral Fellowship
Disclosure: M. Chattopadhyay: None.
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cd36 acts as an important mediator of FFA, FetA and TLR4 induced
adipose tissue inflammation
S. Mukherjee1, S. Mondal2, S. Mukhopadhyay2, S. Bhattacharya1;
1Zoology, Visva-Bharati (a Central University), Santiniketan,
2Department of Endocrinology and Metabolism, Institute of Post-
Graduate Medical Education and Research-Seth Sukhlal Karnani
Memorial (IPGME&R−SSKM) Hospital, Kolkata, India.

Background and aims: Type 2 diabetes (T2DM) currently affects more
than 382 million people worldwide and by 2035 the prevalence may go

Diabetologia (2017) 60 (Suppl 1):S1–S608 S279



up to 592 million (Diabetes Atlas, 2015). Lipid induced insulin resistance
(IR) plays an important role in the pathogenesis of T2DM and ‘Diabetes
Lipidius” is believed to precede ‘Diabetes Mellitus’. Elevated plasma
levels of free fatty acids (FFAs) induce production of proinflammatory
cytokines from liver and adipose tissue. We recently reported that
FetuinA (FetA), a hepato-adipokine, acts as an adaptor protein between
FFA and TLR4 to initiate adipose tissue inflammation. However, how
FFA-FetA-TLR4 complex trigger adipose tissue inflammation is yet un-
clear. Available reports suggest that cd36, a scavenger receptor, binds
with TLR4 and TLR6 to activate NLRP3-inflammasome formation and
participates in LPS- TLR4 mediated inflammatory signals. As TLR4
mediated inflammatory response also requires FetA, we went on to see
if FetA also operates through cd36 to trigger adipose tissue inflammation.
Materials and methods: We preincubated 3T3L1 cell line and adipo-
cytes from Balb/c mice with cd36 recombinant protein at increasing con-
centration alongwith either FFA or FFA+FetA for 4 h followed byELISA
and immunoblot analysis of proinflammatory cytokines (TNFα, IL6 and
IL1β). Insulin sensitivity was estimated by 14C-2DOG uptake and immu-
noblot of pGLUT4, pAKT and pIR from both the cell line and primary
adipocyte culture. To investigate whether cd36 induced activation of in-
flammation requires direct binding of FetA, we generated high fat diet
(HFD)-diabetic mice and performed co-immunoprecipetation experiment
from the adipocyte cell lysates of standard diet (SD) and HFD mice. We
also immunodepleted FetA and TLR4 and then immunobloted the adipo-
cyte lysates with cd36 antibody to confirm cd36 interaction with FetA.
Results: On ELISA and immunoblot analysis of cd36 immunodepleted
adipocytes, FFA+FetA+TLR4 trimer failed to elicit a proinflammatory
cytokine response (TNFα,IL6 and IL1β). Cells treated with FFA alone,
FetA alone or FFA +FetA showed significant increase in the proinflam-
matory cytokines (2-4 folds; n=5). No notable stimulation in mRNA
expression and activation of NFkB was noted in cd36 immunodepleted
cells. Adipose tissue inflammation induced by FFA-FetA-TLR4 trimer
impaired insulin sensitivity as observed by underexpression of insulin
sensitive molecules (pIR, pAKT,pGlut4)and reduced 14C-2DOG uptake,
while suppression of cd36 in these cells abrogated these defects. Co-
immunoprecipetation experiment involving adipocytes from SD and
HFD mice confirmed cd36 binding to FetA.
Conclusion: The present investigation establishes cd36 is an important
mediator of FFA-FetA-TLR4 trimer induced adipose tissue inflammation
that impairs insulin sensitivity. Since targeting TLR4 in T2DM patients
may leads to unwanted inhibition of immune function, cd36 could be a
potentially useful drug target to treat T2DM.
Supported by: DST-SERB, Govt. of India
Disclosure: S. Mukherjee: None.
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Alpha1-antitrypsin prevents cytokine-induced beta cell death in
mouse islets and improves glucose homeostasis in human islet amy-
loid polypeptide transgenic mice
J. Rodríguez-Comas1,2, M. Obach1,2, R. Horrillo3, C. Castaño1,2, J.
Moreno-Vedia1, M. Costa3, A. Novials1,2, J.-M. Servitja1,2;
1Diabetes and Obesity Research Laboratory, IDIBAPS, Barcelona,
2Centro de Investigación Biomédica en Red de Diabetes y
Enfermedades Metabólicas Asociadas (CIBERDEM), Madrid,
3Research & Development Area, Grifols Bioscience Industrial Group,
Parets del Vallès, Spain.

Background and aims: Islet inflammation has emerged as a key factor
for the loss of functional β-cell mass in both type 1 (T1D) and type 2
diabetes (T2D). Alpha1-antitrypsin (AAT) is a circulating serine protease
inhibitor that exerts anti-inflammatory effects, and AAT therapy offers
great promise in protecting islets from inflammation. Human islet amy-
loid polypeptide (hIAPP) aggregation is associated with β-cell death in
type 2 diabetes (T2D) and induces islet inflammation and β-cell dysfunc-
tion in transgenic mice overexpressing hIAPP. The aim of this study was

to determine the protective effects of human AAT on β cells from
cytokine-induced death in mouse islets and in transgenic mice overex-
pressing hIAPP.
Materials and methods: Isolated mouse islets were treated with cyto-
kines (50U/mL Il1β, 1000U/mL TNFα, 1000U/mL IFNγ) and AAT
(0.5mg/mL). Apoptosis and cell death was determined by in toto staining
of cleaved caspase-3 and propidium iodide, respectively. Clodronate li-
posomes (1mg/ml) were used to deplete islet macrophages. Global gene
expression analysis of isolated islets was performed and selected genes
were validated by qPCR. 8 week-old wild-type and hIAPP transgenic
mice were treated with intraperitoneal injections of AAT (2-6 mg/mouse)
for 4 weeks. Glucose tolerance tests were performed before and at the end
of the treatment.
Results:Lowdoses of pro-inflammatory cytokines induced the activation
of a transcriptional inflammatory program and β-cell death in mouse
islets. AAT abolished 90±5% of islet cell death and 83±9% of β-cell
apoptosis induced by exogenous cytokines. Clodronate liposome-
mediated depletion of islet macrophages blocked cytokine-inducedβ-cell
apoptosis, indicating that resident macrophages are required for the cyto-
toxic action of cytokines in islets. A global transcriptomics analysis re-
vealed that AAT treatment did not globally block the inflammatory pro-
gram induced by cytokines, but interestingly decreased the expression of
pro-inflammatory genes, including Ccl2, and increased by two-fold the
expression of Hspa1, a stress-induced gene known to protect β cells.
Finally, we also explored the effect of AAT in vivo in hIAPP transgenic
mice. AAT treatment was started at 8 weeks of age, when these mice were
already glucose intolerant. After 4 weeks, non-treated animals presented a
more exacerbated phenotype. Remarkably, AAT treatment prevented the
impairment of glucose intolerance and normalized glucose homeostasis
in hIAPP transgenic mice.
Conclusion: Our results demonstrate that AAT prevents macrophage-
mediated β-cell death induced by cytokines and normalizes glucose ho-
meostasis in a mouse model of islet inflammation and dysfunction,
highlighting the potential of AAT treatment as a therapeutic strategy for
the treatment of T1D and T2D.
Supported by: FIS PI14/00447 from ISCIII-FEDER, 2014_SGR_520
from AGAUR and CIBERDEM
Disclosure: J. Rodríguez-Comas: None.
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Circulating lipopolysaccharide and gut permeability in obese
subjects with type 2 diabetes: the influence of surgical and endoscopic
interventions
A. Cinkajzlova1,2, Z. Lacinova1,2, J. Klouckova1,2, P. Kavalkova2, H.
Kratochvilova1,2, J. Krizova3, K. Dolezalova4, M. Fried4, M. Benes5, Z.
Vlasakova6, T. Pelikanova6, M. Mraz6,2, M. Haluzik1,2;
1Centre for Experimental Medicine, Institute for Clinical and Experimental
Medicine, 2Institute for Medical Biochemistry and Laboratory Diagnostics,
General University Hospital and Charles University in Prague 1st Faculty of
Medicine, 33rd Department of Medicine, General University Hospital and
Charles University in Prague 1st Faculty of Medicine, 4Department of
Surgery, OB Clinic, 5Hepatogastroenterology Department, Institute for
Clinical and Experimental Medicine, 6Diabetes Centre, Institute for Clinical
and Experimental Medicine, Prague, Czech Republic.

Background and aims: Low-grade inflammation is considered one of
the key mechanisms linking obesity to type 2 diabetes mellitus (T2DM)
with translocation of gut microbiota being suggested as its potential ini-
tiator. The aim of our study was to assess the effect of selected interven-
tions on parameters of intestinal leakage along with systemic and adipose
tissue inflammation in obese subjects with T2DM.
Materials and methods: Thirty obese T2DM subjects (15 undergoing
gastric plication (GP) and 15 endoscopic duodenal-jejunal by-pass liner
implantation (DJBL)) and 10 healthy lean controls (C) were examined at
baseline, 1 month and 6 (GP) and 10 months (DJBL) after intervention.
Lipopolysaccharide binding protein (LBP) was used as a marker of cir-
culating lipopolysaccharide levels and fatty acid binding protein 2
(FABP-2) as an indicator of intestinal leakage. Subcutaneous adipose
tissue macrophages (ATMs) were quantified using flow cytometry.
Results: At baseline, both GP and DJBL groups had increased hsCRP
(3.3±1.1 and 3.5±0.8 vs. 0.7±0.3 mg/l for GP and DJBL vs. C, p=0.002)
and LBP (15.4±1.1 and 14.0±1.5 vs. 9.8±0.7 μg/ml, p=0.002) which
positively correlated with ATMs percentage (R=0.463, p=0.035).
Baseline FABP-2 did not differ between groups (1.81±0.29 and 1.65
±0.25 vs. 1.24±0.97 ng/ml for GP and DJBL vs. C, p=0.478).
Postprocedurally, except of reduced body weight (BMI 42.4±1.3 vs.
36.0±1.3 kg/m2, p<0.001 for GP and 42.5±1.0 vs. 38.7±1.2 kg/m2,
p<0.001 for DJBL), HbA1C (60.1±4.5 vs. 43.9±2.0 mmol/mol, p<0.001
for GP and 72.1±5.0 vs. 52.6±3.8 mmol/mol, p<0.001 for DJBL) and
hsCRP (3.3±1.1 vs. 1.3±0.3 mg/l, p=0.040 for GP and 3.5±0.8 vs. 2.0
±0.3 mg/l, p=0.069 for DJBL) both groups showed decreased amount of
ATMs (26.8±2.7 vs. 15.4±2.0 %, p=0.008 for GP and 21.0±2.1 vs. 13.3
±1.9 %, p=0.027 for DJBL), while no effect was seen on LBP (15.4±1.1
vs. 13.3±0.8 μg/ml, p=0.059 for GP and 14.0±1.5 vs. 12.7±1.3 μg/ml,
p=0.104 for DJBL) and FABP-2 levels (1.81±0.29 vs. 1.91±0.47 ng/ml,
p=0.109 for GP and 1.65±0.25 vs. 2.15±0.32 ng/ml, p=0.161 for DJBL).
Conclusion: Both interventions were associated with the reduction of sys-
temic as well as subcutaneous adipose tissue inflammation. Modification of
circulating lipopolysaccharide levels or gut leakage do not seem to be in-
volved in these effects although circulating lipopolysaccharide might play a
role in the increased ATM content in obese T2DM subjects.
Supported by: RVO VFN64165, MH CZ – DRO (IKEM, IN 000023001)
and 15-27863A
Disclosure: A. Cinkajzlova: None.

619
Early remission and later progression of type 2 diabetes after gastric
bypass are related to changes in intestinal glucose transport
F. Pattou1, V. Raverdy1, A. Duhamel2, M. Pigeyre1, H. Verkindt3, R.
Caiazzo1, P. Fontaine4;

1Translational Research in Diabetes, EGID, Univ Lille, INSERM, CHRU
Lille, Lille, 2Statistics, Univ Lille, CHRU Lille, Lille, 3Translational
Research in Diabetes, EGID, Univ Lille, INSERM, CHRU Lille,
Pérenchies, 4Diabetology, Univ Lille, CHRU Lille, Lille, France.

Background and aims: Understanding the intestinal mechanisms
responsible for the metabolic benefit of Roux-en-Y gastric bypass
(RYGB) may open novel strategies to treat type 2 diabetes. We
recently showed in minipigs that RYGB modulates postprandial
glycemic response by reducing intestinal sodium-glucose cotrans-
port. The aim of this study was to confirm the clinical relevance
of this mechanism in patients with type 2 diabetes submitted to
RYGB.
Materials and methods: In this longitudinal study, we studied during 5
years obese patients with type 2 diabetes submitted to RYGB (n=26) or
calorie restriction alone with adjustable gastric banding (n=20).
Postprandial glycemic response, insulin and glucagon-like peptide 1 se-
cretion as well as intestinal D-xylose absorption were evaluated during
180 min after a standardized mixed meal prior to surgery, and again
during 3 postoperative visits: after the loss of 10 percent of initial body
weight, after one year, and after five year.
Results:The postprandial glycemic response decreased significantly after
RYGB independent of weight loss while it remained unchanged after
adjustable gastric banding. This decrease in postprandial glycemic re-
sponse after RYGB coincided with a reduction of intestinal D-xylose
absorption and an increase in beta cell function and GLP1 postprandial
response. In patients experiencing diabetes remission one year after
RYGB (N=19), later disease progression and diabetes relapse at 5 years
(N=8) were associated with higher D-xylose absorption ( but not with
lower BMI, beta cell function, nor GLP1 postprandial response
Conclusion: Conclusion: The decrease in intestinal glucose transport
plays a central role in the metabolic benefit of Roux-en-Y gastric bypass
in type 2 diabetes.

Supported by: FFRD
Disclosure: F. Pattou: None.
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Roux-en-Y gastric bypass results in rapid postprandial mixing of bile
and foods and augmented enterohepatic bile acid retention
A. Eiken1, S. Fuglsang2, M. Eiken1, M.S. Svane1, J.J. Holst3, K.N.
Bojsen-Møller1, S. Madsbad1, J.L. Madsen2, C. Dirksen1;
1Dept. of Endocrinology, Hvidovre Hospital, 2Dept. of Clinical
Physiology and Nuclear Medicine, Hvidovre Hospital, Hvidovre,
3Dept. of Biomedical Sciences, University of Copenhagen,
Copenhagen, Denmark.

Background and aims: Bile acids are major metabolic regulators with
important effects on glucose homeostasis. After Roux-en-Y gastric by-
pass (RYGB) plasma concentrations of bile acids are increased, which
could explain some of the metabolic improvements observed after sur-
gery. To elucidate the mechanisms responsible for this increase, we
assessed flow of bile and foods using direct scintigraphic techniques in
RYGB operated patients and non-surgical matched controls.
Materials and methods: 15 RYGB patients (P) (age 46.5±10.8 yrs [mean
±sd], BMI 29.4±3.0 kg/m2, time from surgery 3.8±1.2 yrs) and 15 non-
surgical controls (C) (46.8±10.0 yrs, BMI 29.4±3.6 kg/m2) underwent
cholescintigraphy using an intravenous radiolabelled bile marker (99mTc-
mebrofenin) combined with a standardized test-meal also containing a
radiolabelled marker (111In-DTPA). This method allowed concomitant visu-
alization of foods and bile in the gastrointestinal tract, including assessment of
the timing and extent of the mixing phase. Bile acid retention was estimated
using a standard 75Se-HCAT method (a radiolabelled taurine conjugated bile
acid analog), which measures the fraction of 75Se-HCAT retained in the
enterohepatic bile circulation 7 days after oral ingestion.
Results: Prior to the meal, peak gallbladder filling was decreased in
RYGB patients (25.0±3.9 vs 37.9±4.2%, p=0.029) and more bile marker
had passively passed into the small intestine (median 58.1% [IQR
32.9;65.0] vs 17.4% [5.2;26.4], p=0.005). Gallbladder emptying in re-
sponse to the meal was seen in both groups, but the total content of bile
marker in the small intestine remained elevated over time in RYGB pa-
tients (at 30 min 86.7±10.8 vs 68.9±13.8%, p<0.001). By the end of the
meal, pouch retention of the meal marker in RYGB patients was negligi-
ble compared to gastric retention in controls (9.5% [7.3;16.4] vs 94.7%
[89.5;100], p<0.001). Consequently, almost complete mixing of foods
with bile was seen immediately after the end of meal in RYGB patients,
compared to a slow and gradual mixing in controls (percent of foods
mixed with bile by end of meal: 80.0% [66.9; 89.7] vs 5.7% [0.0;9.6],
p<0.001). After 7 days, retention of 75Se-HCATwas increased in RYGB
patients compared to controls (54.0±24.6 vs 31.7±21.1%, p=0.016).
Further, in RYGB patients, bile acid retention was positively correlated
with the amount of bile marker in the small intestine prior to meal intake
during the cholescintigraphy (r=0.57, p=0.034).
Conclusion: RYGB patients are characterized by reduced gallbladder fill-
ing, increased bile flow from the liver into the small intestine in the fasting
state, and augmented enterohepatic retention of bile acids. Combined with a
negligible meal retention in the gastric pouch in these patients, rapid mixing
of foods and bile is seen after RYGB. These alterations in bile circulation
after RYGB likely affect plasma bile acid concentrations and nutrient ab-
sorption, in particular fat, and might thereby contribute to the postoperative
metabolic improvements seen after RYGB surgery.
Supported by: Novo Nordisk Foundation, AAH research foundation
Disclosure: A. Eiken: Grants; Novo Nordisk Foundation, Research
Foundation of Amager and Hvidovre Hospitals.

621
Metabolic control and bone turnover after Roux-en-Y gastric bypass
in response to weight loss and weight stabilisation
K.N. Bojsen-Møller1,2, M.S. Svane1,2, C. Dirksen1,2, N.B. Jørgensen1,2,
I.H. Thorius1,2, V.B. Kristiansen3, B. Hartmann4,2, J.J. Holst4,2, N.R.
Jørgensen5, J.-E.B. Jensen1, S. Madsbad1,2;

1Department of Endocrinology, Hvidovre Hospital, Hvidovre, 2NNF
Centre for Basic Metabolic Research, Copenhagen, 3Department of
Surgical Gastroenterology, Hvidovre Hospital, Hvidovre, 4Department
of Biomedical Sciences, Copenhagen, 5Department of Biochemistry,
Rigshospitalet, Glostrup, Denmark.

Background and aims: Metabolic improvements after Roux-en-Y gas-
tric bypass (RYGB) are attributed to altered nutrient absorption and gut-
islet cell cross talk in addition to major weight loss. Bone mineral density
(BMD) is decreased, but whether RYGB induces changes in bone turn-
over beyond adaptation to major weight loss is not known. We investi-
gated metabolic control and bone turnover during weight loss and after
weight stabilization from 1 week (wk) post-RYGB and throughout the
first 4 years (y).
Materials and methods: Ten subjects with preoperative type 2 diabetes
(T2D) and ten with normal glucose tolerance (NGT) were investigated
before (pre), 1 wk, 3 months (mo) and 1 y after RYGB with 16 subjects
returning after 4 y. Plasma markers of metabolic control and bone turn-
over were obtained at fasting at all visits, during oral glucose tolerance
tests (OGTTs) at all but 1 wk and DXAs (lumbar spine, hip and forearm)
before, at 1 y and 4 y.
Results: Weight loss was maximal at 1 y post-RYGB with weight stabi-
lization until 4 y (BMI pre: 39.1±4.2 kg/m2 [mean ±SD], 1 year: 29.6
±5.4, 4 year: 30.9±5.6, all p<0.01 vs pre). Good glycemic control was
obtained early and maintained for 4 y despite cessation of antidiabetic
agents in 9/10 T2D subjects (HbA1c pre: 7.0±1.0 %, 3 mo: 5.9±0.6, 4 y:
5.9±0.5, all p<0.01 vs pre). In both groups, insulin sensitivity (OGIS
index from OGTT) increased during weight loss and remained stable
from 1 y to 4 y. Early insulin secretion (IGI) increased in T2D only.
Low glucose (<3.9 mmol/L) was observed in 7/16 (6 NGT) post-OGTT
at 4 y contrasting 0/20 pre-RYGB, but neuro-glycopenic symptoms oc-
curred only in 1 NGT. Fasting CTX, P1NP and osteocalcin were similar
in T2D and NGT; unchanged at 1 wk, but increased by 60-100% at 3 mo,
110-150% at 1 y and remained 40-100% elevated at 4 y. CTX suppression
during OGTT increased in both groups (iAUC0-120 pre: −8±5 mg ∙ min/
mL, 3 mo: −32±11, 1 y:−29±14, 4y:−23±11, all p<0.01 vs pre), while
suppression of P1NP and osteocalcin was largely unchanged post-RYGB.
Changes in BMD were similar between groups with 6-8% decreases in
hip and lumbar BMD during weight loss (pre - 1y) and 3-5% after weight
stabilization (1y - 4y). In contrast, the largest decrease in forearm BMD
was observed during weight stabilization, particularly in trabecular (pre-
1y: −4% [95CI:−6, −2]; 1-4y:−11% [−14, −8]) but also in cortical bone
(pre-1y: −0.6% [−3, +2]; 1-4y:−4% [−7, −1]).
Conclusion:Metabolic control in T2D is obtained early after RYGB and
maintained for 4 years, whereas bone turnover is increased both during
and after weight loss. Continued BMD loss is observed after weight
stabilization, especially in non-weight bearing bone suggesting effects
beyond adaptation to decreased mechanical load. Benefits in terms of
long term stable glycemic control vs risks of accelerated bone loss must
be considered when referring patients with type 2 diabetes to RYGB.
Additionally, glucose tolerant patients are at particular risk of developing
postprandial hypoglycemia after RYGB.
Clinical Trial Registration Number: NCT 01202526/NCT 03046147
Supported by: DFF – 4092-00218
Disclosure: K.N. Bojsen-Møller: Grants; Danish Council of
Independent Research.

622
Soluble urokinase plasminogen activator receptor (suPAR) and high-
sensitivity C-reactive protein (hsCRP) levels after bariatric surgery
C. Liaskos1, K. Alexiadou1, I. Papassotiriou2, A. Margeli2, G.
Argyrakopoulou1, D. Perrea3, A. Alexandrou4, N. Katsilambros1, T.
Diamantis4, A. Kokkinos1, N. Tentolouris1;
1First Department of Propaedeutic and Internal Medicine, Athens
University Medical School, Laiko General Hospital, 2Department of
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Clinical Biochemistry, "Aghia Sophia" Children's Hospital, 3Laboratory
of Experimental Surgery and Surgical Research “NS Christeas”, Athens
University Medical School, 4First Department of Surgery, Athens
University Medical School, Laiko General Hospital, Athens, Greece.

Background and aims: Low-grade inflammation in obesity can contrib-
ute to the development of cardiovascular disease, type-2 diabetes
mellitus, cancer and mortality. The urokinase-mediated plasminogen ac-
tivation system, including the urokinase-type plasminogen activator and
its cellular receptor (uPAR) is connected to fibrinolysis, as it converts
plasminogen to plasmin, angiogenesis, and shows promitogenic and pro-
inflammatory qualities. uPAR’s soluble form (suPAR) shed from the cel-
lular surface and presents analogous levels in plasma to the anchored
receptor. Although several studies have been conducted regarding bio-
markers in severely obese patients, and the possibly favorable effects of
weight reduction, to our knowledge only few series have examined the
uPA/uPAR system with regard to inflammation following obesity. In this
study we examined changes in plasma concentrations of suPAR amid
other measurements, among a small cohort of severely obese subjects,
undergoing two different types of bariatric surgery.
Materials and methods: Sixteen non-obese healthy subjects and 32
severely/morbidly obese patients who had already settled upon bariatric
surgery [either Roux-en-Y gastric by-pass (RYGB) or sleeve gastrectomy
(SG)] were included in the study. Non-obese patients were examined
once, at study baseline; obese patients were examined pre-operatively
and at 3, 6 and 12 months postoperatively. Fasting (FBG) and 2-h post-
prandial (PPG) serum glucose, triglycerides (TG), total cholesterol
(Tchol), high-density lipoproitein cholesterol, fasting insulin, high-
sensitivity C-reactive protein (hsCRP) and suPAR (using ELISA) levels
were measured.
Results: Plasma suPAR concentrations at baseline were higher in obese
than in lean participants (2.68 ± 0.85 vs. 1.85 ± 0.34 ng/ml, p=0.001).
However, plasma levels of suPAR following bariatric surgery did not
change and no differences were found between those undergoing SG
and RYGB. Overall differences in levels between surgical arms were
noted for FBG (p=0.013), PPG (p=0.008), Tchol (p=0.004) and LDLc
(p=0.010), with SG patients presenting higher mean levels than RYGB
patiens. Tchol (r=- 0.006, p=0.01) and LDLc levels (r= -0.008, p=0.007)
were negatively, while log-transformed hsCRP (r=0.345, p=0.032) were
positively associated with suPAR levels. One-year change in BMI was
negatively associated with suPAR levels (r= -0.106 p=0.046).
Conclusion: Our findings strongly support association of obesity with
inflammatory biomarkers and significant post-operational effects on
levels of such biomarkers; however, a differential pattern of change was
noted between suPAR and hsCRP levels.
Disclosure: C. Liaskos: None.

623
Reductions in circulating Fetuin B and TGFβ1 contribute to higher
hepatic insulin sensitivity after gastric bypass surgery compared to
sleeve gastrectomy
S. Gancheva1,2, C. Koliaki1,3, J. Szendroedi1,4, C. Herder1,2, T.
Jelenik1,2, K. Strassburger5,2, O. Kuss5,2, D. Markgraf1,2, M.
Schlensak6, M. Roden1,4;
1Institute for Clinical Diabetology, German Diabetes Center, Düsseldorf,
2German Center for Diabetes Research (DZD e.V.), Munich-Herberg,
Germany, 3First Propaedeutic Department of Internal Medicine, Laiko
University Hospital, Athens, Greece, 4Medical Faculty, Heinrich Heine
University, Department of Endocrinology and Diabetology, Düsseldorf,
5Institute for Biometry and Epidemiology, German Diabetes Center,
Düsseldorf, 6General Surgery Department, St. Martinus Hospital,
Düsseldorf, Germany.

Background and aims: Duodenum exclusion via gastric bypass surgery
has been suggested to contribute to higher type 2 diabetes remission rates

compared to sleeve gastrectomy. Whether improvements in hepatokine
and adipokine profiles as well as in hepatic and adipose tissue insulin
sensitivity differ between surgery types remains unclear.
Materials and methods: Obese patients (OBE, n=36, age 40±11 yrs,
BMI 51±7 kg/m2) underwent hyperinsulinemic-euglycemic clamps with
[6,6-2H2]glucose to assess hepatic and adipose tissue insulin sensitivity
measured from insulin-mediated EGPsuppr (endogenous glucose produc-
tion suppression) and AUCFFA (free fatty acid area under the curve)
during clamp, respectively. Measurements were performed before, 2,
12, 24 and 52 weeks after gastric sleeve (GS) or gastric bypass (GB)
surgery. Covariance pattern models were used for statistical analysis.
Normal-weight humans were studied at baseline (CON; n=7, age 38±4
yrs, BMI 24.9±1.1 kg/m2).
Results: OBE had higher AUCFFA at baseline (733±245 vs 358±28 AU
in CON, p<0.05), which increased ca. 2-fold at 2 weeks, but was im-
proved at 24 and 52 weeks after both surgical procedures. Impaired sup-
pression of lipolysis at 2 weeks related positively to increases in fibroblast
growth factor 21 (FGF21), cytokeratin 18 and interleukin-1 receptor an-
tagonist (IL-1ra) by 112%, 12% and 286%, respectively, while improved
AUCFFA at 52 weeks associated with decreases in FGF21 and
transforming growth factor β 1 (TFGβ1) and increase in adiponectin.
Hepatic insulin sensitivity was comparable between CON and OBE at
baseline (90±24 vs 89±9 % in CON, p>0.05). Only bypass surgery re-
sulted in continuous improvements of EGPsuppr from 24 to 52 weeks in
OBE. Of note, gastric bypass surgery, but not sleeve gastrectomy, im-
proved both fetuin B (2.2±0.3 vs 2.6±0.6 μg/ml at baseline, p=0.03) and
TGFβ1 levels (26.9±6.5 vs 30.8±5.5 ng/ml at baseline, p<0.05) 52 weeks
after surgery.
Conclusion: The unrestrained adipose tissue lipolysis occurring after
bariatric surgery is linked to altered hepatokine and cytokine release.
Reduction in fetuin B and TGFβ1 likely contribute to the better metabolic
outcomes after gastric bypass compared to gastric sleeve surgery.
Clinical Trial Registration Number: NCT01477957
Disclosure: S. Gancheva: None.
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Increased albuminuria and its determinants in non-diabetic and di-
abetic patients with morbid obesity and the effect of weight loss fol-
lowing bariatric surgery
J.M. Brix1,2, C.T. Herz3, H.P. Kopp1,2, A. Feder1,2, G.H. Schernthaner4,
G. Schernthaner1, B. Ludvik1,2;
1Department of Medicine I, Rudolfstiftung Hospital, 2Karl Landsteiner
Institute for Obesity and Metabolism, 3Department of Medicine III,
Medical University of Vienna, 4Department of Medicine II, Division of
Angiology, Medical University of Vienna, Vienna, Austria.

Background and aims: Patients with morbid obesity carry a high car-
diovascular risk, which can only be partially explained by classic cardio-
vascular risk factors. In this study we wanted to evaluate (a) the preva-
lence of microalbuminuria and its determinants in non-diabetic and dia-
betic patients and (b) the effect of weight loss following bariatric surgery.
Materials and methods:We included 1307 patients (77%women, mean
age: 40 ±12 years, mean BMI: 45.6 ± 6.6kg/m²) in a cross-sectional study.
A subgroup of these patients (n=318) was followed up for two years after
bariatric surgery. Apart from weight and cardiovascular risk-markers
(blood pressure, lipids), a glucose tolerance test (75g oGTT), renal and
inflammation parameters were assessed. HOMA-IR was calculated.
Albuminuria was assessed by collecting 24h urine on three consecutive
days.
Results: In the cross sectional study, prevalence of microalbuminuria was
16.0% (n=209), and of macroalbuminuria 3.1% (n=41). The Chi square
for the association of albuminuria and diabetes was 31.937; p-value
<0.001. However, of all patients with albuminuria 42.3% had a normal
glucose tolerance. In a multivariate linear stepwise backward regression
analysis, systolic blood pressure (beta= 0.236; p<0.001), log fasting
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insulin (beta= 0.309; p<0.001) and log 2hour postprandial insulin (beta= -
0.173; p=0.033) remained the most predicting parameters for albumin-
uria. In the longitudinal study, we found a significant decrease of albu-
minuria: 11.1 mg/24h (6.4, 18.4 mg/24h) to 7.8 mg/24h (4.9, 13.0 mg/
24h; p< 0,001) in the whole group (n=318). In the groupwith albuminuria
preoperatively, albuminuria decreased from 65.7 mg/24h (38.2, 147.08
mg/24h) to 13.5mg/24h (8.4, 36.8 mg/24h; p<0.001). After adjusting for
age, sex and baseline albuminuria, patients with a lower creatinine clear-
ance showed a smaller decrease of albuminuria (beta= 0.177; p= 0.021).
Conclusion: A substantial portion of patients with morbid obesity ex-
hibits microalbuminuria, nearly half of those present with normal glucose
tolerance. After significant weight loss induced by bariatric surgery we
found a significant decrease of albuminuria, potentially indicating or even
contributing to the known reduction of cardiovascular mortality after
bariatric surgery.
Disclosure: J.M. Brix: None.
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A comparison of the effects of Roux-en-Y gastric bypass on glucose
tolerance in Zucker diabetic fatty rats
L. Shakerdi1, M. Nair2, J. Elliott2, N. Fearon2, N. Kapoor2, M.
Abdelaal2, N. Docherty2, C. Le Roux2;
1University College Dublin, 2Conway Institute, University College
Dublin, Dublin, Ireland.

Background and aims: Roux-en-Y gastric bypass (RYGB) is the most
efficacious intervention for the treatment of obesity and type 2 diabetes.
Improvements in glycaemic control begin prior to significant weight loss
and are characterised by improved hepatic insulin sensitivity and oral
glucose tolerance (OGTT), the latter occurring secondary to enhanced
incretin responses. We previously showed that in Zucker Diabetic Fatty
rats (ZDF), RYGB equivalent weight loss achieved through food restric-
tion could not in isolation recapitulate the glycaemic improvements seen
after RYGB. The aim of the current study was to compare intravenous
and oral glucose tolerance between Zucker Diabetic Fatty rats 7 weeks
after either RYGB or a multimodal diet and pharmacotherapy protocol
aimed at mimicking RYGB induced weight loss and improvements in
fasting glycaemia.
Materials and methods: At 12 weeks of age, ZDF fa/fa rats underwent
RYGB (n=15) or Sham surgery (laparotomy, n=25). Sham operated rats
were assigned to a control untreated group (8) or “medical bypass” group
(MB) (17). The MB group was calorie restricted to mimic weight loss in
the RYGB group and received medication including GLP-1 analogue to
control hyperglycaemia, hyperlipidemia and blood pressure.
Intraperitoneal and oral glucose tolerance tests (IPGTT and OGTT) were
carried out at 19 weeks in all groups and values obtained compared
against non-diabetic, non-obese fa/+ control rats. For the OGTT, half of
the medical bypass group were withdrawn from GLP-1 analogue therapy
for 24 hours.
Results: RYGB resulted in 20-30% weight loss and normalized fasting
glycemia. The MB protocol successfully matched both the weight loss
and improvement in fasting glycaemia of the RYGB group without the
requirement for ongoing insulin administration. Glucose tolerance as
assessed by IPGTT and OGTT was improved versus Sham by both
RYGB and MB, but reductions in 2-hour area under the curve (AUC)
for plasma glucose IPGTT were greater after MB (RYGB 1669 ± 353 v
MB 1335 ± 269, p=0.02). Elevations in AUC for plasma glucose relative
to control rats only persisted following OGTT after RYGB (fa/fa 1145 ±
142 v fa/+ 721 ± 142 p=0.03).
Conclusion: In the ZDF rat, multimodal diet and pharmacotherapy
resulting in RYGB matched weight loss and reductions in fasting
glycaemia, improved both intravenous and oral glucose tolerance to ex-
tent to a greater degree than observed in RYGB operated rats, even when
GLP-1 analogue was omitted from RYGB. Thus, despite the increased
clinical efficacy of RYGB, enhanced improvements in glycaemic control

can be obtained non-surgically when equivalent weight loss is paired with
comprehensive metabolic control measures. Future studies may identify a
lesser threshold of weight-loss feasibly achievable in the clinic which
when accompanied by comprehensive medical control of the metabolic
milieu may prove as effective as RYGB in the treatment of obesity and
type 2 diabetes
Supported by: Science Foundation Ireland to ClR (12/YI/B2480) &
Swedish Research Council
Disclosure: L. Shakerdi: None.
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Inhibitory action of secretin on food intake depends on UCP1-
mediated thermogenesis in brown adipose tissue
K. Braun, Y. Li, F. Bolze, S.-M. Gabler, A. Bast, M. Klingenspor;
Technical University Munich, Chair of Molecular Nutritional Medicine,
Freising, Germany.

Background and aims: Secretin was discovered as the endocrine
stimulus of pancreatic fluid production more than 100 years ago,
but since then was also reported to have other effects including
the inhibition of food intake. Like many other gut hormones, secre-
tin levels in the circulation rise after a meal. We found that the
secretin receptor is highly expressed in brown fat, which harbors a
remarkable capacity to evoke energy expenditure through
uncoupling protein 1 (UCP1) dependent thermogenesis in brown
adipocyte mitochondria. A role of brown fat for meal-induced ther-
mogenesis, defined as the increase of energy expenditure induced by
meal ingestion, was suggested in the past. According to the thermo-
static theory, meal-induced thermogenesis may serve as a feedback
signal for satiation thereby controlling meal size. Therefore, the aim
of this study was to investigate the effect of the gut hormone secre-
tin on brown fat thermogenesis and food intake.
Materials and methods: Microplate respirometry of murine primary
brown adipocytes was applied to investigate oxygen consumption, which
is a key readout for thermogenic UCP1 activity. Reverse transfection with
siRNAs was applied to knock down the secretin receptor. In vivo, oxygen
consumption of mice was measured via indirect calorimetry after i.p.
injection of either secretin or vehicle (PBS). Furthermore, the impact of
exogenous secretin on food intake was investigated in both UCP1
wildtype and knockout mice after i.p. injection following ad libitum
refeeding after an 18h fasting period.
Results: Stimulation of primary brown adipocytes with secretin
acutely increased cell respiration comparable to isoproterenol, a β-
adrenergic receptor (AR) agonist known to activate uncoupled respi-
ration mediated by UCP1 (3.8±0.1 vs. 4.1±0.7-fold above basal pro-
ton leak, p=0.89, n=5). The β-AR antagonist propranolol abolished
the effect of isoproterenol, but not the thermogenic effect of secretin.
Secretin induced respiration was abolished knockdown of the secre-
tin receptor. Mice injected with secretin showed a larger increase in
oxygen consumption compared to vehicle injected controls (4376
±661 vs. 3691±354 ml O2/h, p=0.011, n=8-9). Furthermore, exoge-
nous secretin injection reduced food intake in fasted mice compared
to vehicle injection (0.56±0.30 vs. 0.89±0.19 g/h, p=0.0008, n=6-7).
Notably, these effects of secretin on thermogenesis and food intake
were attenuated in UCP1 knockout mice.
Conclusion: Our results reveal secretin as a novel non-adrenergic activa-
tor of brown fat that potentially stimulates meal-induced thermogenesis.
The inhibitory action of secretin on food intake depends on UCP1-
mediated thermogenesis in brown fat. In line with the thermostatic theory
of feeding, we suggest that meal-induced thermogenesis is triggered by a
post-prandial rise in circulating secretin and activation of thermogenesis
in brown fat, which promotes meal termination. This proposed mecha-
nism does not necessarily require central action of secretin in the brain, as
secretin directly stimulated thermogenesis in cultured brown adipocytes.
Notably, brown fat activity is negatively associated with BMI and age,
and largely attenuated in obese and diabetic patients. Thus, secretin might
hold promise for developing novel obesity therapies as the activation of
brown fat exhibits negative impact on energy balance through both, in-
creasing energy expenditure and decreasing energy intake.
Supported by: Deutsche Forschungsgemeinschaft (DFG GRK1482 and
KL 973/12-1)
Disclosure: K. Braun: None.
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Ambient air pollution exposure promotes insulin resistance via
changes in white and brown adipose tissues in mice
Q. Sun;
College of Public Health, The Ohio State University, Columbus, USA.

Background and aims: Increasing evidence implicates ambient fine par-
ticulate matter (less than 2.5 mm in aerodynamic diameter, PM2.5) air
pollution as a risk factor that are associated with systemic diseases glob-
ally, especially with cardiovascular morbidity and mortality, such as ath-
erosclerosis and obesity. Adipose tissues, which includes mainly white
and brown adipose tissues, endure important endocrine and metabolic
functions, especially with recent demonstration of considerable amounts
of metabolically active brown adipose tissue in adult humans. We there-
fore hypothesized that exposure to ambient PM2.5 exposure would in-
duce inflammation and oxidative stress with adipocyte-specific gene
changes in adipose tissues, which result in mitochondrial dysfunction
and insulin resistance, and promote type 2 diabetes and metabolic
disorders.
Materials and methods: To demonstrate the impact of PM2.5 exposure
on insulin resistance and metabolic disorder via adipose tissues, mice
were exposed to concentrated ambient PM2.5 or filtered air (FA) (6
hours/day, 5 days/week) for up to 10 months in Columbus, OH. Major
examinations were performed, which primarily include energy-dispersive
X-ray fluorescence (ED-XRF) for elemental analysis on the filters col-
lected, intraperitoneal glucose tolerance test before and after the exposure,
blood samples for the measurement of circulating inflammatory bio-
markers, ultrastructure of adipose tissues by transmission electron micro-
scopic (TEM), Dihydroethidium (DHE) staining to detect superoxide,
immunohistochemical staining and Western blot for protein examination
in the adipose tissues, and quantitative real-time PCR for adipose tissue
gene analysis.
Results: Exposure to PM2.5 increased reactive oxygen species (ROS)
production, decreased mitochondrial size in brown adipose tissue while
mitochondrial number was significantly reduced in both white and brown
adipose tissues. PM2.5 exposure also down-regulated brown adipocyte-
specific genes while white adipocyte-specific genes up-regulated. In ad-
dition, PM2.5 exposure induced insulin resistance and decreased glucose
tolerance compared with the FA exposure. Circulating adiponectin and
leptin were significantly decreased in PM2.5-exposed group although
there were no significant differences in circulating cytokines between
PM2.5- and FA-exposed groups. Additionally, PM2.5 exposure de-
creased mitochondrial count in visceral adipose and mitochondrial size
in interscapular adipose tissue, which were associated with reduction of
uncoupling protein 1 (UCP1) expression and downregulation of brown
adipocyte-specific gene profiles.
Conclusion: These findings suggest that ambient PM2.5 exposure trig-
gers oxidative stress that results in mitochondrial gene expression and
mitochondrial alterations in brown adipose tissue, which causes imbal-
ance between white and brown adipose tissue functionality, impaired
glucose tolerance and insulin resistance and thereby predispose to meta-
bolic dysfunction and a risk factor for the development of type 2 diabetes.
Supported by: NIH
Disclosure: Q. Sun: None.
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Zbtb16 affects impact of maternal high-sucrose feeding on the met-
abolic and transcriptomic profiles of the offspring
O. Seda, E. Skolnikova, L. Sedova, D. Krenova, V. Kren;
Institute of Biology and Medical Genetics, First Faculty of Medicine,
Prague, Czech Republic.

Background and aims:Over-nutrition in pregnancy and lactation affects
fetal and early postnatal development, which can result in metabolic dis-
orders in adulthood. Previous studies have shown the effects of improper
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maternal diet and associated them with altered fetal development, how-
ever, little is known about involvement of genetic factors in this process.
We suggested that a significant energy metabolism regulator, Zbtb16
gene, could be important for pathogenesis of metabolic syndrome and
tested a hypothesis that variation of Zbtb16 gene modulates the program-
ming effect of high-sucrose diet (HSD) on metabolic and transcriptomic
profiles of the offspring.
Materials and methods:We established a new minimal congenic rat
strain containing only a single gene, Zbtb16, from a metabolic syn-
drome model, the polydactylous rat (PD/Cub) strain, within the
spontaneously hypertensive rat (SHR) strain genomic background.
16-week-old SHR and SHR-Zbtb16 rat dams were fed either stan-
dard diet during pregnancy and 4 weeks of lactation (control
groups) or a high-sucrose diet (HSD, 70% calories as sucrose) dur-
ing the same period. We assessed comprehensively the metabolic
profiles of the four groups of dams as well as their adult offspring
fed standard diet including glucose tolerance tests, levels of insulin,
cytokines and hormones as well as concentrations of triglycerides
and cholesterol in 20 lipoprotein fractions. Furthermore, we have
assessed the transcriptome (GeneChip Rat Gene 2.1 ST Array
Strip) in liver, brown and white adipose tissue. Two-way ANOVA
with STRAIN and MatDIET as major factors was used for metabolic
profile, transcriptomic data were processed in Partek Genomics
Suite and resulting differentially expressed transcripts (FDR <
0.05) were analyzed by Ingenuity Pathway Analysis.
Results: In dams of both strains we observed an increase of cholesterol
and triglyceride concentrations in large particles (chylomicrons, VLDL)
and decrease of cholesterol and triglyceride concentrations in medium to
very small LDL particles when fed HSD. We identified significant
STRAIN*MatDIET interactions for levels of VEGF (p=0.01), PYY
(p=0.03) and area under te glycemic curve (p=0.02). In offspring, expo-
sure to maternal HSD substantially increased brown fat weight in both
strains (MatDIET p = 1.52E-10), decreased triglycerides in most fractions
of LDL particles (16.7-25.5 nm, MatDIET p = 0.003) and impaired glu-
cose tolerance exclusively in SHR offspring. The transcriptome assess-
ment in offspring revealed networks of transcripts reflecting the shifts
induced by maternal HSD with major nodes including mir-126,
Hsd11b1 in the brown adipose tissue ; Pcsk9, Nr0b2 in liver and
Hsd11b1, Slc2a4 in white adipose tissue.
Conclusion: Our results show that Zbtb16 gene substantially modulates
the effect of HSD-induced programming onmetabolic and transcriptomic
profiles of the offspring.
Supported by: GACR 15-04871S, GAUK 132415
Disclosure: O. Seda: None.
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NFIA controls the brown fat gene programme by co-localising with
PPARgamma at cell type-specific enhancers
T. Yamauchi, Y. Hiraike, H. Waki, T. Kadowaki;
Department of Metabolic Diseases, University of Tokyo, Tokyo, Japan.

Background and aims: Brown fat dissipates energy in the form of heat
by means of the uncoupling protein-1 (UCP1) on the mitochondrial inner
membrane. In humans, brown fat activity is inversely correlated with
body mass index. Therefore, stimulating development and/or function
of brown fat would be a novel strategy for the treatment of obesity and
its complications. However, global landscape of brown fat development
is not entirely understood.
Materials and methods: To profile the tissue-specific accessible chro-
matin landscape, we performed FAIRE-seq analyses of murine
interscapular brown fat and white fat using 8-week-old male C57BL/6J
mice. We next performed motif analyses of depot-specific open chroma-
tin regions to seek a novel transcriptional regulator. To examine whether
NFIA can induce adipocyte differentiation from myoblasts, we intro-
duced NFIA into C2C12 myoblast cell lines using retroviral vectors. To

evaluate the physiological relevance of NFIA in BAT in vivo, we ana-
lyzed BAT in wild-type and NFIA-KO mice.
Results: Here, we identified nuclear factor I-A (NFIA) as a novel tran-
scriptional regulator of brown fat. The binding motif for Nuclear factor I
(NFI) transcription factor is enriched within brown-fat-specific open
chromatin regions. Of the four isoforms of NFI family, NFIA is highly
expressed in brown fat compared to white fat or muscle. Introduction of
NFIA into myoblasts results in lipid accumulation, activation of the
brown-fat-specific gene program and suppression of muscle genes.
Conversely, the brown fat of NFIA knockout mice displays impaired
expression of the brown-fat-specific genes and reciprocal elevation of
muscle genes. Mechanistically, NFIA selectively co-localize with
PPARgamma at the brown-fat-specific enhancers, and co-localization of
NFIA facilitates the binding of PPARgamma, leading to increased chro-
matin accessibility and active transcription.
Conclusion: Collectively, these results indicate that NFIA is a novel key
transcription factor that co-localizes with PPARgamma and activates the
brown-fat-specific gene program.
Supported by: AMED-CREST
Disclosure: T. Yamauchi:Grants; Novo, Astellas, Ono, Daiichi-Sankyo,
Tanabe-Mitsubishi, Takeda. Lecture/other fees; Boehringer Ingelheim,
Daiichi –Sankyo, Tanabe-Mitsubishi, Astellas, Takeda, Ono, Kowa,
Astra Zeneca, Taisho, Eli Lilly, Kyowahakko Kirin, MSD, Novo.
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The pivotal role of O-GlcNAcylation in cold-induced thermogenesis
by brown adipose tissue
N. Ohashi1, K. Morino1, S. Ida1, O. Sekine1, M. Lemecha1, S. Kume1,
S.-Y. Park2, C.S. Choi2,3, S. Ugi1, H. Maegawa1;
1Department of Medicine, Shiga University of Medical Science, Otsu,
Japan, 2Korea Mouse Metabolic Phenotyping Center, Gachon
University, Incheon, 3Department of Internal Medicine, Gachon
University, Incheon, Republic of Korea.

Background and aims: Brown adipose tissue (BAT) is important for
non-shivering thermogenesis under cold conditions in rodents and also
plays significant roles in glucose and lipid metabolisms. During cold
exposure, glucose and fatty acid oxidations increase in order to maintain
core temperature by stimulating heat production in BAT.O-
GlcNAcylation is the post-translational modification that is characterized
by the addition of N-acetylglucosamine to various proteins by O-GlcNAc
transferase (Ogt). Since O-GlcNAcylation is considered as a “nutrient
sensor” for glucose and fatty acids, it could influence BAT function.
However, little is known about the role of O-GlcNAcylation in BAT.
Therefore, we investigated the physiological role of O-GlcNAcylation
in BAT.
Materials and methods: BAT-specific Ogt knockout (Ogt-BKO)
mice were generated using the Cre-LoxP system. We crossbred
Ogt-flox (Ogtf/f) female mice with uncoupling protein 1 (UCP1)
promotor Cre mice. We have confirmed that Ogt protein expres-
sions and subsequent O-GlcNAcylations were decreased only in
BAT in Ogt-BKO mice.
Results: Ogt-BKO mice led to hypertrophy and displayed an accumula-
tion of enlarged lipid droplets in BAT cells, although there were no dif-
ferences in body weights compared to control mice. During cold expo-
sure, Ogt-BKO mice showed severe cold intolerance, and BAT UCP1
protein expression was severely diminished. In addition, a significant
reduction in protein expression of peroxisome proliferator-activated re-
ceptor gamma coactivator 1-α (PGC-1α), a key regulator of thermogen-
esis, was observed. Also, mitochondrial related proteins were significant-
ly decreased, accompanied by decreased PGC-1α expression. Blood glu-
cose levels in Ogt-BKO mice during an intraperitoneal glucose tolerance
tests under cold condition were lower than those in control mice, although
there were no significant differences at room temperature. Moreover, the
impaired cold-induced thermogenesis in Ogt-BKO mice was recovered

Diabetologia (2017) 60 (Suppl 1):S1–S608S286



by following glucose injection or oral intake of a normal diet, but not by
following olive-oil injection or oral fat load.
Conclusion:O-GlcNAcylation in BAT is essential for cold-induced ther-
mogenesis and mitochondrial biogenesis by modulating PGC-1α. Ogt
deletion in BAT preferentially utilize glucose, and defective fat utiliza-
tion. Our findings suggest that O-GlcNAcylation plays a crucial role in
glucose and lipid homeostasis in cold environments and may act as a
“metabolic switch” in BAT.
Supported by: JSPS
Disclosure: N. Ohashi: None.

631
IL-10/JAK1/STAT3 signalling loss links changes in mitochondria
cristae architecture and nonshivering thermogenesis in brown
adipose tissue
J. de Lima-Júnior, G.F.P. de Souza, A.M. Assis, D.L. Ferrucci, L.A.
Velloso;
State University of Campinas - UNICAMP, Campinas, Brazil.

Background and aims: Several studies has shown that obesity is linked
to chronic low-grade inflammation. The anti-inflammatory cytokine
interleukin-10 (IL-10) has a key role as a regulator of obesity-induced
inflammation. Since non-shivering thermogenesis in brown adipose tis-
sue (BAT) is important to whole body energy balance, disruption on BAT
thermogenesis may lead to obesity. Given that IL-10 activates
JAK1/STAT3 pathway and activated STAT3 contributes to regulation of
brown adipose tissue differentiation, here we addressed whether IL-10
signaling regulates brown fat function.
Materials and methods: We analyzed protein levels in BAT using im-
munoblotting. In vivo role of IL-10 signaling in nonshivering thermogen-
esis was evaluated with 18fluorodeoxyglucose uptake by BAT (measured
using PET/CT) during mild cold exposure and interscapular temperature
using infrared thermography (FLIR® instruments) in IL-10 deficiency
mice. Metabolic activity of BAT was measured using fluorescence life-
time imaging microscopy (FLIM) of NADH and FAD and isolated
brown-fat mitochondria respiration using Oxygraph-2k respirometer.
Morphological examination of mitochondria was performed with trans-
mission electron microscope (TEM).
Results: IL-10 KOmice upon to high-fat feeding (HF) displayed a higher
weight gain compared to wild-type mice. Since no difference on caloric
ingestion or activity was detected between IL10d and wild type mice, we
observed that IL-10 KO mice consumed less oxygen than control mice.
HE staining revealed the presence of larger adipocytes in interscapular
BAT depot in IL-10 KO mice. Consistent with this, IL-10 KO developed
impaired glucose tolerance in ipGTT. To evaluate in vivo role of IL-10
signaling in adaptive thermogenesis, we challenged the IL-10 KO mice
with cold exposure (16°) for 1 hour. After that, the IL-10 KO showed
decreased 18fluorodeoxyglucose uptake by BAT using PET/CT and de-
creased interscapular temperature (using infrared thermography). As
assessed by UCP1 expression, IL-10 KO exhibited impaired UCP1 in-
crement after HF feeding in relation toWTmice. Nevertheless, IL-10 KO
showed similar oxygen consumption and interscapular temperature
change after β3-agonist (CL-316,243) stimulation. In vitro, we measured
the oxygen consumption of isolated BAT mitochondria, and the IL-10
KO mitochondria showed a significantly lower consumption when com-
pared to wild type, mainly due a decrease in UCP-1 related consumption.
Indeed, UCP-1 protein levels were decreased in IL-10 KO BAT. In addi-
tion, in vivo FLIM of NADH and FAD, the mean lifetime of FAD was
longer than the mean lifetime of NADH in the IL-10 KO mice in relation
to WT mice, as well as the IL-10 KO mice showed increased cellular
redox ratio and consequent decreased cellular metabolic activity. Besides,
we performed TEM onBATmitochondria of the two groups and revealed
that IL-10 signaling loss is accompanied by decreased cristae density and
mitochondria fragmentation. The treatment with TNF-alfa antibody and
gain-of-function experiment reverted these structural abnormalities,

pointing out that this anti-inflammatory cytokine signaling is involved
in the mitochondria disruption.
Conclusion: Thus, in the absence of IL10 there is an impairment of
thermogenesis leading to increased body mass gain and mitochondria
fragmentation.
Supported by: Fundação de Amparo a Pesquisa do Estado de São Paulo
Disclosure: J. de Lima-Júnior: Grants; Support for this study was pro-
vided by Fundação de Amparo a Pesquisa do Estado de São Paulo and
Conselho Nacional de Desenvolvimento Cientifico e Tecnologico.

632
The reduced adipocyte mitochondrial oxidative phosphorylation are
linked to impaired beta 3-adrenergic receptor signalling in obese
adults
X. Yin1, S. Pang1, Y. Lu1, L. Wang1, W. Cao2;
1Shandong University affiliated Jinan Central Hospital, 2Shandong
University, Jinan, China.

Background and aims: Obesity is increasing in an epidemic manner in
most countries and constitutes a public health problem by enhancing the
risk for cardiovascular disease and metabolic disorders such as type 2
diabetes. Early indications suggest that brown adipose tissue (BAT) me-
tabolism is defective in obesity and type 2 diabetes mellitus, which may
have important pathological and therapeutic implications. The beta3-
adrenergic receptor (β3-AR) pathway is a dominant signaling pathway
to activate BAT thermogenesis in humans, selective β3-AR agonist had
been proved to stimulated glucose uptake in the BAT depots and increase
resting metabolic rate in healthy adult humans, but minimal efficacy on
BAT activity was observed in obese subjects after administration of ad-
renergic agonist. The lack of efficacy of β-AR agonists in obese subjects
appears to be due to an impaired β-AR signaling in adipose tissues. The
underlying mechanisms for the β-AR resistance remain poorly under-
stood. Our objective was to determine whether the reduced adipocyte
mitochondrial oxidative phosphorylation level in obesity is associated
with β3-AR expression in non-diabetes adults.
Materials and methods: Omental and/or abdominal subcutaneous adi-
pose samples were collected from 86 age-matched non-diabetic men and
women undergoing elective abdominal surgery, mature adipocytes were
separated from adipose tissue by collagenase digestion. Mitochondria
oxygen consumption rate (OCR), the abundance of mtDNA-encoded
NADH dehydrogenase 1 genes (ND1/28S), Citrate synthase (CS) activ-
ity, expression levels of β3-AR, HSL and CPT-1 of mature adipocytes
were measured using a real-time quantitative PCR system, Clark-type
oxygen electrode, spectrophotometric method and western-blot.
Results: The β3-AR mRNA expression of mature adipocyte in obese
group was lower (1.8±0.92 vs. 5.6±2.21, P=0.01) compared to non-
obese group. Mitochondria OCR (125.01±60.76 vs. 64.52±29.6
pmol/(s*ml)/mg protein, P=0.007) and CS activity levels (1.4 ± 0.18 vs.
0.76 ± 0.06 μmole/min/mg protein, respectively, P = 0.006) were higher
in non-obese group than obese ones. A positive correlation between ad-
ipocytes mitochondrial OCR and β3-AR mRNA expression level was
reported(r=0.6, P<0.05). There were no significant difference between
obese and non-obese groups in the abundance of ND1/28S (P>0.05),
which showed the different oxidative phosphorylation level between
two groups suffered from the difference in the adipocyte mitochondrial
capacity, not in the mitochondrial content. The HSL enzyme activity (1.6
folds, P=0.01), CPT-1 enzyme activity (1.8 folds, P=0.008) and CPT-1
mRNA expression levels (2.1 folds, P=0.006) in non-obese group was
higher compared to obese group.
Conclusion: Obese individuals suffered from impaired mitochondrial
oxidative capacity, followed by lipid metabolism disorders and increased
oxidative stress. Promoting BAT recruitment is an important aspect to be
considered for obesity who do not possess sufficient amounts of active
BAT. The lack of efficacy of cold and β3-AR agonist in recruiting BAT
was partly due to impaired β3-AR pathway in obese individuals. The
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underlying mechanisms for the β3-AR pathway dysfunction remain
poorly understood and should be further investigated.
Supported by: NSFC81300686
Disclosure: X. Yin: Grants; NSFC 81300686.
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Adenosine and A2A receptors in human brown adipose tissue
M. Lahesmaa1, V. Oikonen1, S. Helin1, P. Luoto1, T. Gnad2, A. Pfeifer2,
T. Niemi3, M. Taittonen3, P. Nuutila1, K.A. Virtanen1;
1Turku PET Centre, Turku, Finland, 2University of Bonn, Bonn,
Germany, 3Turku University Hospital, Turku, Finland.

Background and aims: Brown adipose tissue (BAT) has emerged as a
potential target to combat obesity and diabetes in humans. Novel strate-
gies to activate BAT and improve metabolism are needed. Adenosine is a
purine nucleoside released locally in BAT when noradrenaline and ATP
are released from sympathetic nerves. Recently it was found that adeno-
sine activates murine and human brown adipocytes, and recruits beiging
of white fat via adenosine A2A receptors (A2AR). Furthermore, studies
with mice have shown improvements in glucose homeostasis after ad-
ministration of A2AR agonists. In this study we aimed to investigate the
significance of adenosine and A2A receptors in human BAT in vivo.
Using PET imaging we measured perfusion and A2AR in supraclavicular
BAT and other tissues in healthy men.
Materials and methods: We studied healthy male subjects using PET
imaging (n=10, age 25 ± 6 years, BMI 24.5 ± 1.7 kg/m2). Perfusion of
BAT, white adipose tissue (WAT) and muscle were measured with
[15O]H2O PET/CT in basal conditions, during cold exposure and during
intravenous infusion of adenosine (0.14 mg/kg/min). To investigate aden-
osine A2A receptors in BAT, PET imaging with A2AR PET radioligand
[11C]TMSX was done once in basal conditions and once during con-
trolled cold exposure (average 16.2 ± 1.6 Celsius degrees, cooling blanket
Blanketrol III, Cincinnati Sub-Zero). Before all PET scans the study sub-
jects fasted overnight and avoided caffeine and strenuous exercise for
minimum of 24 hours. Distribution volume (DV), i.e. the ratio of the
radioligand concentration in tissue to that in plasma at equilibrium, was
quantified using Logan plot. BAT and WAT biopsies were obtained from
3 study subjects and are currently being analyzed.
Results: Intravenous adenosine infusion caused a maximal perfusion
effect in supraclavicular BAT. As expected, cold exposure doubled the
perfusion of BAT compared to basal conditions (basal 8.5 ± 4.5 vs. cold
19.6 ± 8.6, P=0.004) and interestingly adenosine further increased perfu-
sion by nearly 50% (cold 19.6 ± 8.6 vs. adenosine 28.6 ± 7.9, P=0.03). In
line with previous studies, i.v. adenosine also increased muscle perfusion
9-fold (P=0.03) and WAT perfusion 5-fold (P=0.004). DVof the A2AR
radioligand [11C]TMSX in BAT was significantly lower in cold condi-
tions when BAT was activated compared to baseline conditions (0.89 ±
0.1 vs. 1.36 ± 0.5, P=0.038). DVof [11C]TMSX in muscle was similar as
reported in earlier studies and cold exposure caused no significant
change.
Conclusion: Exogenous adenosine increased BAT blood flow even more
than cold exposure. Adenosine A2A receptor density can be quantified in
human BAT using [11C]TMSX PET/CT. Cold exposure decreased the
density of A2A receptors available for radioligand binding in human
BAT. This may be due to an increase in locally released endogenous
adenosine during cold activation of BAT. These results support that aden-
osine and A2AR are significant in human BAT physiology.
Supported by: Academy of Finland, Instrumentarium Foundation
Disclosure: M. Lahesmaa: None.
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Secretin increases glucose uptake in human brown adipose tissue
S. Laurila1,2, M. Lahesmaa1,2, K. Braun3,4, K. Virtanen1,2, M.
Klingenspor3,4, P. Nuutila1,2;

1Turku PET Centre, University of Turku, Turku, 2Department of
Endocrinology, Turku University Hospital, Turku, Finland, 3ZIEL -
Institute for Food and Health, Technical University Munich, Freising,
4Chair for Molecular Nutritional Medicine, EKFZ - Else Kröner-
Fresenius Center, Technical University Munich, Freising, Germany.

Background and aims: GI peptides have a role in energy metabolism
and in the development of diabetes and obesity. Obesity and type 2 dia-
betes are associated with impaired cold-induced brown adipose tissue
(BAT) function. Recent preclinical findings suggest that secretin activates
BAT in mice. The aim of our study was to investigate whether secretin
activates BAT in humans.
Materials and methods: Fifteen healthy, normal-weight males were re-
cruited. Data is presented on the subjects (n=7, mean age 46.6 ± 11.9
years, mean BMI 23.7 ± 2.0) who have completed all studies, while
studies for the rest of the subjects will be finalized by August 2017.
Supraclavicular BAT glucose uptake (GU) and blood flowweremeasured
with [18F]-FDG- and [15O]-H2O-PET-CT. The protocol included three
separate study days: one during cold exposure and after placebo (saline)
or secretin (2 IU/kg of secretinpentahydrochloride) injections.
Administration of secretin and placebo were randomized and blinded.
Graphical image analysis was blinded. Plasma secretin concentration
was measured at baseline and at specific time points during all scans.
Results: Plasma secretin concentration increased after i.v. injection of
secretin to a postprandial level for 30 minutes. Compared to saline, se-
cretin administration stimulated an increase in BAT glucose uptake (GU
1.5 ± 0.8 vs GU 0.8 ± 0.4 μmol/100g•min, secretin vs. placebo p=0.04,
N=7). Secretin did not increase BAT flow compared to placebo (4.0 ± 2.0
vs 5.6 ± 2.0 ml/100g•min, p=0.12, N=7). In the whole group, cooling
tended to increase BAT GU (4.0 ± 4.3 vs. 0.8 ± 0.4 μmol/100g•min, cold
vs. placebo, p=0.08, N=7), with three out of seven subjects having met-
abolically active BAT.
Conclusion: Secretin increases supraclavicular BAT glucose uptake
compared to placebo in humans independently of perfusion. These results
indicate a potential role of secretin in postprandial thermogenesis and
merit further human studies addressing the pharmacological potential of
secretin in BAT activation.
Supported by: Academy of Finland and Deutsche Forschungsgemeinschaft
(DFG GRK1482)
Disclosure: S. Laurila: None.
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Association of glycaemic control with the depletion of mucosal-
associated invariant T (MAIT) cells in cardiometabolic diseases
K.E. Assmann1, S. Touch1, J. Aron-Wisnewsky1, F. Marquet1, C.
Rouault1, M. Fradet1, H. Mosbah1, A. Lehuen2, C. Poitou1, K.
Clément1, S. André1, MetaCardis Consortium;
1Institut of Cardiometabolism and Nutrition (ICAN); INSERM, UMR_S
U1166, Nutriomics team; Assistance Publique-Hôpitaux de Paris AP-HP,
Pitié-Salpêtrière Hospital; Sorbonne Universités, UPMC University Paris 6,
2INSERM U1016, Institut Cochin, and Laboratoire d'Excellence
INFLAMEX, Université Paris Descartes, Université Sorbonne Paris Cité,
Paris, France.

Background and aims: Cardiometabolic diseases (CMDs) represent a
considerable burden for health care systems. Systemic low-grade inflam-
mation is an important and common mediator of CMDs. We recently
reported that a subset of T cells, circulating mucosal-associated invariant
T (MAIT) cells, not only decrease in frequency in obesity and type-2
diabetes (T2D), but are also strongly proinflammatory. It is unknown if
MAIT cell reduction and modified phenotype worsens with CMD sever-
ity. Here, we assessed circulating MAIT cell characteristics in 439 sub-
jects from the EU-Metarcardis cohort and examined potential mecha-
nisms underlying MAIT cell loss from the bloodstream.
Materials and methods: The frequency of MAIT cells identified as
CD3+CD161hiVα7.2 TCR+ cells by flow cytometry of blood samples
was examined in 66 healthy subjects and 373 patients with different
stages of CMD severity. These patients were stratified in 5 groups of
CMDs as follows: metabolic syndrome, obesity, T2D, coronary artery
disease with or without heart failure. We examined the relationships be-
tween MAIT cell characteristics and CMD clinical phenotypes.
Results: Compared to healthy controls, blood MAIT cell frequency was
significantly decreased inCMDgroups (median values: 3.5% among controls
vs. 0.4% - 1.6% in the different CMD groups, all p from age-adjusted
ANCOVA < 0.05). The most substantial decrease was observed in patients
with coronary artery disease and heart failure (0.4%). Moreover, absolute
MAITcell numbers were decreased amongCMDpatients despite an increase
of overall circulating leukocytes. MAIT cell abundance was associated with
metabolic and inflammation variables such a glycated hemoglobin (r=-0.28,
p<0.0001), hs-CRP (r=-0.24, p<0.0001) and IP-10 (r=-0.22, p<0.0001).
In vitro exposition of immune cells to increasing doses of glucose promoted
MAIT cells apoptosis while conventional T cells were not altered.
Conclusion: A reduced proportion of circulating MAIT cells is a com-
mon cellular signature observed in CMD patients, and is related to
markers of glycemic control and of chronic inflammation. Thus, MAIT
cell loss may in part be related to inflammatory and metabolic stress,
notably hyperglycemia, in these patients.
Clinical Trial Registration Number: NCT02059538
Supported by: French National Research Agency (ANR), EU Seventh
Framework Program
Disclosure: K.E. Assmann: None.
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Perilipin family determines lipid droplet storage in macrophages and
alters their inflammatory character
K. Cho, H. Miyoshi, K. Yamamoto, A. Nakamura, T. Atsumi;
Division of Rheumatology, Endocrinology and Nephrology, Hokkaido
university Graduate School of Medicine, Sapporo, Japan.

Background and aims: Macrophages play a role in the growth and vul-
nerability of atherosclerotic plaques. Macrophage polarity (the balance
between pro-inflammatory macrophages (M1) and anti-inflammatory

macrophages (M2)) is associated with an increased incidence of stroke.
Macrophages store lipids in cytosolic lipid droplet (LD), surrounded main-
ly by the perilipin (PLIN) family. In adipose tissue, immature small LDs are
surrounded by PLIN2 being replaced by PLIN1 to large LDs. PLIN1
coordinates multiple related proteins for the maturation of LDs and the
lipolysis stimulated by promoted PKA. However, there have been few
reports on the roles of PLIN1 in macrophage development and the inflam-
matory polarity. The aim of this study was to investigate the relationship
between LD proteins and the inflammatory character of macrophages.
Materials and methods: The experiments used tissues from human ar-
teries in 65 patients who had undergone a carotid endarterectomy, and
cultured macrophages were generated from healthy human peripheral
blood mononuclear cells. Tissue plaques were evaluated using immuno-
staining, real-time PCR, and western blotting. Monocytes were harvested
and differentiated into macrophages. M1 macrophages were differentiat-
ed with TNF-α, and M2 macrophages with human IL-4. Macrophages
were incubated in the presence of cholesterol (oxidized LDL or VLDL)
for 24 hours or 7 days following differentiation to each macrophage type.
Inflammatory changes and expression of PLIN were investigated. LD
size in the macrophage cytosol and the expression of PLIN were histo-
logically assessed. Western blotting was also used for the evaluation of
PLIN expression. SiRNAwas used to suppress the expression of PLIN1
in cultured macrophages.
Results: In human arterial plaques, PLIN1 was expressed in both plaques
from symptomatic stroke patients (n=31) and non-stroke patients (n=34).
PLIN2 mRNA expression in the symptomatic group increased to 3.4-fold
relative to the non-stroke group. In cultured human M1 macrophages,
CD11c (M1 marker) expression increased depending on cholesterol in-
cubation time. PLIN1 were only expressed in day 7th with cholesterol
while PLIN2 were identified from 24 hours and enhanced in day 7th.
After 24 hours, there were only small LDs covered with PLIN2, and
LDs surrounded by PLIN 1 were formed from day 7th. In M2 macro-
phages, there was no expression of CD11c in the whole period and the
expression of CD163 (M2 marker) decreased slowly. PLIN1 emerged as
early as 24 hours. LDs became large size formed by PLIN1 after 24 hours,
and further grew after 7 days. Differentiated M2 macrophages in the
presence of PLIN1 siRNA had small LDs coated with PLIN2.
Conclusion: PLIN2 was mainly expressed in arterial plaques in symp-
tomatic stroke patients. Anti-inflammatory M2 macrophages rapidly
formed large LDs by PLIN1 and stored large amount of lipid internally,
and that may alleviate lipotoxicity damage to surrounding vascular tis-
sues. In this process, however, pro-inflammatory character was gradually
acquired through excess cholesterol stimulation, and the ability of lipid
accumulation might have decreased like the small storage in M1 macro-
phages, covered with PLIN2. It was suggested that these mechanisms
could cause plaque rupture.
Clinical Trial Registration Number: UMIN000008661
Disclosure: K. Cho: None.
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hsCRP can be precisely calculated by a linear-mixed-model from
lysophosphatidylethanolamine (LPE) species in the NUtriGenomics
Analysis in Twins (NUGAT) study
M.A. Osterhoff1,2, R. Schüler1, T. Frahnow1, C. Klose3, M.A. Surma3,
K. Simons3, H. Silke1, M. Kruse1, A.F.H. Pfeiffer1,2;
1Clinical Nutrition, German Institute of Human Nutrition, Nuthetal,
2Endocrinology, Diabetes and Nutrition, Charité - Universitätsmedizin,
Berlin, Germany, 3Lipotype GmbH, Dresden, Germany.

Background and aims: Recently, we were able to demonstrate a strong
association of several lysophosphatidylethanolamine species (LPE) with
hsCRP in the NUGAT-study during a high-fat intervention. An increased
hsCRP concentration is a known risk marker for type 2 diabetes mellitus
and cardiovascular disease. The aim of the present investigation was to
quantify the relation between hsCRP and LPE species and to fit a model
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for calculation of hsCRP concentration from LPE species and other rele-
vant parameters.
Materials and methods: In the NUGAT-study 46 healthy mono- and
dizygotic twin-pairs first were standardized for their nutritional behavior
by a carbohydrate-rich low-fat diet for 6 weeks (LF), immediately follow-
ed by an isocaloric high-fat diet for 1 week (HF1) and additional 5 weeks
(HF6). At each clinical investigation day (CID) plasma was taken for
measurement of metabolic parameters, lipid metabolites, cytokines and
hsCRP (ELISA). A linear-mixed-model was fitted to calculate the devel-
opment of hsCRP concentration from lysophospholipid species levels,
and further relevant parameters.
Results: Lysophosphatidylethanolamine species (LPE18:0, 18:1, 18:2,
20:4) and hsCRP concentrations were strongly correlated (ρ=-0.323
to -0.382, p=0.014 to 0.040). While LPE species did not change from
LF to HF6 in subjects with hsCRP<1 at HF6, all LPE species decreased
significantly in those with hsCRP≥1. In a linear-mixed-model to calculate
the hsCRP concentration at HF6, CID (LF, HF1, HF6, as fixed factor) as
well as hsCRP at LF, LPE18:0, LPE18:1, LPE18:2, LPE20:4, LPE22:6,
chemerin, and leptin (at LF, HF1and HF6) revealed as meaningful param-
eters. The final model allowed an extremely precise prediction of the
hsCRP concentrations at HF6. When we correlated the predicted and
measured values, the correlation amounted to ρ=0.989 (p<0.001).
Conclusion: Our data demonstrate that mainly LPE species are strongly
associated to the concentration of circulating hsCRP. Reasonably, the
concentration of LPE-species, which are thought to behave in an anti-
inflammatory manner, decreases during the high fat-diet in those subjects
with a high hsCRP at the end of the intervention. The exact mechanisms
are not known. Possibly, LPE species are converted into lysophosphatidic
acid (LPA) by phospholipase D (PLD), which elicits inflammatory po-
tential by binding to LPA-receptors, or there might be a direct interaction
between LPE species and hsCRP.
Clinical Trial Registration Number: NCT01631123
Supported by: BMBF
Disclosure: M.A. Osterhoff: None.

638
The saturation ofmembrane phospholipids would be a trigger for K+

efflux and NLRP3 inflammasome activation in human monocytes/
macrophages
M.A. Gianfrancesco1,2, J. Dehairs3, K. Bloch3, L. L'homme4, M.
Colonval1, J. Piette1, J. Swinnen3, N. Paquot1,2, N. Esser1,2, S. Legrand-
Poels1;
1Laboratory of Immunometabolism and Nutrition, GIGA-I3, University
of Liège, Liège, 2Division of Diabetes, Nutrition and Metabolic
Disorders, University Hospital of Liège, Liège, 3Department of
Oncology, Laboratory of Lipid Metabolism and Cancer, KU Leuven,
Leuven, Belgium, 4Inserm, Institut Pasteur of Lille, U1011 - EGID,
University of Lille, Lille, France.

Background and aims: Obesity is worldwide epidemic now recognized
as a low-grade inflammatory disease, favoring the development of car-
diometabolic diseases. IL-1β production mediated by the NLRP3
inflammasome in adipose tissue macrophages and circulating monocytes
plays an important role in the development of insulin resistance in obese
patients. We previously demonstrated that saturated fatty acids (SFAs)
whose levels are increased in adipose tissue and blood of obese patients
are able to induce the activation of NLRP3 inflammasome in human
monocytes and macrophages, with a concomitant increase in the percent-
age of saturated membrane phospholipids. Interestingly, unsaturated fatty
acids (UFAs) prevent both events by redirecting SFAs towards triglycer-
ides synthesis. However, the molecular link between the phospholipids
saturation and NLRP3 inflammasome activation is not yet elucidated.
Materials and methods: PMA-differentiated THP-1 cells have been
treated for 8 hours with BSA (control), BSA/C18:0 alone or combined
with BSA/C18:1. Cellular [K+] and IL-1β secretion were quantified by

atomic emission spectrometry and ELISA, respectively. Lipidomic anal-
yses were performed on peripheral blood mononuclear cells (PBMCs) of
14 lean patients and 20 normoglycemic (NG), 14 prediabetic and 8 type 2
diabetic (T2D) obese patients classified according to body mass index,
fasting glycemia and HbA1c.
Results: Since K+ efflux is a common step to many NLRP3
inflammasome activation settings, we tested its involvement in C18:0-
mediated NLRP3 inflammasome activation in PMA-differentiated THP-
1 cells. We demonstrated that increasing extracellular K+ concentrations
is sufficient to inhibit C18:0-induced NLRP3 inflammasome, suggesting
the implication of a K+ efflux. Indeed, a significant decrease in cellular
[K+] is measured in response to C18:0 vs BSA (85,72 % vs 102,80% of
cellular [K+], p< 0,001) and is strongly correlated with IL-1β production
(Pearson r = -0,9790 ; p<0,05). The combined treatment C18:0+C18:1
reverses both K+ efflux (85,72 % vs 112,00% of cellular [K+] ; p< 0,001)
and IL-1β production. Interestingly, in an ongoing lipidomic study per-
formed on PBMCs from lean and obese patients, we observed a signifi-
cant increase in the percentage of saturated phosphatidylcholine (PC) that
is correlated with the glycemic status in the obese population (11.84% vs
12.62% vs 13.47% of total PC in NG, prediabetic and T2D patients
respectively; p<0.05 NG vs prediabetic, p<0.001 NG vs T2D, p<0.05
prediabetic vs T2D).
Conclusion:We propose that stearate (C18:0), by inducing an increase in
the saturated phospholipids levels, leads to a K+ efflux and NLRP3
inflammasome activation. An inhibition of the plasma membrane Na,K-
ATPase could explain the K+ efflux andwe are currently investigating this
hypothesis. The oleate (C18:1), by maintaining low levels of saturated
PC, prevents K+ efflux and NLRP3 inflammasome activation.
Disclosure: M.A. Gianfrancesco: None.

639
Pro-inflammatory action of omentin through activation of the NFκB,
p38 and ERK pathways in primary human adipocytes
C. Niersmann1,2, K. Röhrig1,2, M. Blüher2,3, M. Roden1,4, C. Herder1,2,
M. Carstensen-Kirberg1,2;
1Institute for Clinical Diabetology, German Diabetes Center, Düsseldorf,
2German Center for Diabetes Research, München-Neuherberg,
3Department of Medicine, University of Leipzig, Leipzig, 4Medical
Faculty, Heinrich-Heine University, Düsseldorf, Germany.

Background and aims: Omentin was described as anti-inflammatory,
insulin-sensitizing and atheroprotective adipokine in mice. In humans,
data are controversial and the mode of action of omentin is unknown.
As obesity and its pro-inflammatory state are important risk factors for
type 2 diabetes and its complications, we aimed to investigate whether
and by which mechanisms omentin may affect the secretion of inflam-
matory proteins by human adipocytes.
Materials and methods: We used human preadipocytes isolated from
subcutaneous adipose tissue from five non-diabetic donors. Differentiated
adipocytes were treated without or with (i) 500 ng/ml omentin, (ii) 2000
ng/ml omentin or (iii) 20 ng/ml tumor necrosis factor alpha (TNFα) as
positive control for 24 h. We analyzed the supernatants for 92
inflammation-related biomarkers using the Proseek®Multiplex
Inflammation I kit (Olink Bioscience). Subsequently, we identified po-
tential upstream regulators of the omentin- and TNFα-induced secretion
profile using Ingenuity Pathway Analysis. To validate these results, we
measured the active forms of these potential regulators in cell lysates
using Western blotting.
Results: Omentin dose-dependently induced twenty-nine inflammatory
mediators. These biomarkers were upregulated 16.3±4.0-fold (mean
±SEM) by 500 ng/ml omentin and 73.7±22.9-fold by 2000 ng/mL
omentin (p<0.0001). In addition, 12 of these proteins were also upregu-
lated by TNFα by 56.1±25.8-fold (p=0.0005). The largest groups of co-
regulated proteins were chemokines (e.g. IL-8/CXCL8; monocyte che-
motactic proteins 2 and 3/CCL2 and 3) and proinflammatory cytokines
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(e.g. IL-6, 7 and 1alpha). Omentin also increased the release of the soluble
form of the receptor TNFRSF11B. The pathway analysis identified the
nuclear factor ‘kappa-light-chain-enhancer’ of activated B-cells (NF-κB),
the p38 mitogen-activated protein kinase (MAPK) and the extracellular-
signal regulated kinase (ERK1/2 MAPK) as upstream regulators for most
of the regulated proteins upon stimulation of both omentin and TNFα. On
the cellular level, we found that omentin (at 2000 ng/mL) increased the
phosphorylation levels of NF-κB p65 (Ser536) by 2.1±0.3-fold (p<0.05).
Omentin also enhanced the phosphorylation levels of p38 (Thr180/
Tyr182) by 2.6±0.4-fold (p<0.05) and of ERK1 (T202/Y204)/ERK2
(T185/Y187) by 1.7±0.2-fold (p<0.01). TNFα increased the phosphory-
lation levels of NF-κB p65 (Ser536) by 5.6±0.9-fold (p<0.001) and p38
(Thr180/Tyr182) by 4.4±1.0-fold (p<0.01).
Conclusion:Omentin induced the release of pro-inflammatory cytokines
and chemokines in primary human adipocytes by activation of the inflam-
matory NF-κB, p38 and ERK pathways. We hypothesize that omentin
might act via TNFRSF11B or other receptors of the TNF superfamily
which will be investigated in further studies. This might explain the com-
parable pro-inflammatory effects of omentin and TNFα and might link
both proteins with cardiometabolic disease risk.
Supported by: DZD
Disclosure: C. Niersmann: None.

640
Lysozyme as new player in obesity-related adipose tissue
inflammation
J. Latorre1, J. Moreno-Navarrete2, F. Ortega2, M. Sabater2, A.
Rodriguez3, S. Berrecil3, G. Fruhbeck3, W. Ricart4, J. Fernández-Real4;
1Institut d'Investigació Biomèdica de Girona (IdIBGi), Salt, 2Institut
d'Investigació Biomèdica de Girona (IdIBGi), CIBER de la Fisiología
de la Obesidad y la Nutrición (CIBERobn), Salt / Girona, 3Clínica
Universidad de Navarra, IdiSNA, Pamplona, 4Institut d'Investigació
Biomèdica de Girona (IdIBGi), CIBER de la Fisiología de la Obesidad
y la Nutrición (CIBERobn), Universitat de Girona (UdG), Salt / Girona ,
Spain.

Background and aims: Lysozyme (LYZ) is an antimicrobial enzyme
that is expressed in white blood cells. The pathophysiology of obesity
implies a chronic low-grade inflammation of adipose tissue associated to
macrophages infiltration. To the best of our knowledge no previous stud-
ies have examined circulating or adipose tissue (AT) LYZ in human or
rodent obesity. In the present study, we aimed to investigate human LYZ
in adipose tissue and plasma according to obesity status, inflammation
and insulin resistance.
Materials and methods: LYZ gene expression and circulating levels
were cross-sectionally analysed in subcutaneous (SAT) and visceral
(VAT) adipose tissue (real-time quantitative PCR) and in plasma
(ELISA) from subjects with a wide range of fatness and insulin resistance.
Adipose tissue LYZ gene expression was also analysed after bariatric
surgery-induced weight loss (in humans) and after high-fat diet-induced
weight gain (in rats). LYZ was also investigated at mRNA and protein
level in human primary mature adipocytes and macrophages before and
after lipopolysaccharide (LPS) or LPS-conditioned medium from M1
macrophages (MCM).
Results: The expression of LYZ mRNA was comparable to lipogenic
genes in AT (FASN, leptin and PPARG). Although LYZ was expressed
in adipocytes, its main expression was detected in cells of the stromal
vascular fraction, specifically in CD14+ cells. In both SAT and VAT, LYZ
mRNAwas increased concurrently with BMI (p<0.0001), percent fat mass
(p<0.0001) and obesity-associated metabolic disturbances (fasting serum
glucose, fasting triglycerides, HOMA-IR and C-reactive protein). In addi-
tion, AT LYZ mRNA was significantly and positively associated with
expression of AT inflammation markers, such as tumor necrosis factor
alpha (TNFα), leptin or lipopolysaccharide binding protein (LBP), while
negatively with markers of adipogenesis (FASN, GLUT4, PPARG, IRS1).

Bariatric surgery-induced weight loss resulted in decreased SAT LYZ
mRNA (-68.3% decrease, p<0.0001) in parallel to reduction of AT inflam-
mation and the improvement of ATadipogenesis. The high-fat diet-induced
weight gain led to increased expression (141.5% increase, p=0.003).
Similar to adipose tissue LYZmRNA, plasma LYZwas also increased with
obesity and weight gain, and significantly correlated with obesity-
associated metabolic disturbances. In vitro experiments revealed that in-
flammatory factors (LPS or MCM) promoted lysozyme biosynthesis and
secretion in both adipocytes and macrophages.
Conclusion: Altogether these findings suggest lysozyme as a new player
in obesity-associated adipose tissue inflammation and dysfunction.
Supported by: CIBER, ISCIII, AGAUR
Disclosure: J. Latorre: None.

641
Influence of metabolic endotoxaemia on adipose tissue from obese
subjects
M. Clemente-Postigo1,2, W. Oliva-Olivera1,2, L. Coín-Aragüez1,2, B.
Ramos-Molina1,2, J. Alcaide-Torres1,2, F. Cardona1,2, F.J. Tinahones1,2;
1Instituto de Investigación Biomédica de Málaga (IBIMA), Universidad
de Málaga, 2CIBER Fisiopatologia de la Obesidad y Nutricion
(CB06/03), Malaga, Spain.

Background and aims: Circulating lipopolysaccharides (LPS) from gut
microbiota have been proposed as a triggering factor for the low-grade
inflammation in obesity and metabolic diseases. Likewise, impaired adi-
pose tissue (AT) lipid handling and storage is associated with the devel-
opment of obesity-related metabolic diseases such as insulin resistance or
diabetes. Low-grade inflammatory state has been related to AT dysfunc-
tion. Animal studies showed that LPS modify the expression of factors
involved in AT function. Here, we aimed to analyze the relationship
between LPS and the expression of key factors for adipose function and
inflammation in human obesity.
Materials and methods: Visceral and subcutaneous AT (VAT and SAT,
respectively) samples were obtained during bariatric surgery from mor-
bidly obese patients to analyze gene expression (n=33) as well as to
perform in vitro assays (n=5). Patients were classified according to their
LPS levels (high LPS levels, H-LPS group and low-LPS levels, L-LPS
group). In vitro differentiated adipocytes from healthy obese subjects
were stimulated with a range of LPS doses and gene expression and
protein secretion analyzed at different time-points.
Results: H-LPS group had significantly lower mRNA levels of SREBP1
(p<0.05), FABP4 (p<0.01) and LEP (p<0.05) in VAT and FABP4 in SAT
(p<0.01), but higher mRNA levels of the inflammatory genes CSF3 and
IL6 in VAT (p<0.05); TLR2, CD14 and MCP1 in SAT (p<0.05) than L-
LPS group. VAT FASN gene expression also tended to be lower in H-LPS
group than in L-LPS group (p<0.1). Concordantly, LPS stimulus led to a
significant decrease in FABP4 and LEP gene expression as well as in
Leptin secretion in visceral and subcutaneous differentiated adipocytes
from obese subjects (p<0.05). This decrease was related to a significant
increase in the gene expression and secretion of MCP1, IL6 and CSF3
(p<0.05) in both visceral and subcutaneous differentiated adipocytes.
Conclusion: Metabolic endotoxemia can influence AT physiology by
enhancing AT inflammation and impairing the expression of key factors
for lipid handling and AT function in human obesity.
Supported by: FPU AP2009-4537, Miguel Servet CP13/00023, ISCIII
PI15/01114, CD16/00034.FEDER
Disclosure: M. Clemente-Postigo: None.

642
Up-regulation of novel proinflammatory adipokine Wnt1 inducible
signalling pathway protein 1 (WISP1) in liver fibrosis
M. Markova1,2, W. Jonas3,2, M. Rödiger3,2, C. Tacke1,4, V.
Murahovschi1,4, K. Kessler1,4, R. Lichtinghagen5, C. Sticht6, N. Gretz6,
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S. Hornemann1,2, A. Pfeiffer1,4, O. Pivovarova1,4, M. Ouwens7,2, A.
Schürmann3,2, N. Rudovich1,8;
1Clinical Nutrition, German Institute of Human Nutrition (DIfE),
Nuthetal, 2German Center for Diabetes Research (DZD), Potsdam,
3Experimental Diabetology, German Institute of Human Nutrition
(DIfE), Nuthetal, 4Endocrinology, Diabetes and Nutrition, Charité
University Medicine, Berlin, 5Institute of Clinical Chemistry, Hannover
Medical School, Hannover, 6Center for medical research, Faculty of
Medicine Mannheim at Heidelberg University, Mannheim, 7Institute for
Clinical Biochemistry and Pathobiochemistry, German Diabetes Center
(DDZ), Düsseldorf, Germany, 8Endocrinology and Diabetology, Hospital
of Buelach, Buelach, Switzerland.

Background and aims: Wnt1 inducible signaling pathway protein 1
(WISP1) is a novel proinflammatory adipokine that was associated with
visceral obesity in humans, but not with non-alcoholic fatty liver disease
(NAFLD). Animal studies showed that WISP1 is upregulated in liver
fibrosis. ADP ribosylation factor related protein 1 (ARFRP1) is a small
trans-Golgi-associated GTPase playing critical role in postprandial lipo-
protein maturation in liver.Mice lacking the Arfrp1 gene develop fibrosis.
We investigated the relationship betweenWISP1 and fibrosis in liver and
adipose tissue in mice and humans.
Materials and methods: Two mouse models with either liver or fat
specific Arfrp1 knockout displaying fibrosis in respective tissues were
fed standard chow diet for 2 and 12 weeks. Gene expression of WISP1
was measured in liver, muscle and adipose tissue; serum WISP1 levels
were determined using ELISA. Moreover, circulatingWISP1 levels were
detected in 37 patients with type 2 diabetes and NAFLD (age 64 ± 6
years, BMI 30.2 ± 3.6 kg/m², HbA1c 7.0 ± 0.6%, liver fat 15.0 ± 1.8%).
Levels of liver enzymes, hyaluronic acid (HA), amino-terminal
propeptide of type III procollagen (PIIINP), tissue inhibitor of metallo-
proteinases 1 (TIMP1), and enhanced liver fibrosis (ELF) score were
determined in fasting blood samples. Furthermore, microarrays were per-
formed in adipose tissue biopsies of 15 healthy men (age 45.1 ± 3.8 years,
BMI 27.7 ± 1.1 kg/m2).
Results: In Arfrp1liv-/- mice displaying liver fibrosis,WISP1 gene expres-
sion was enhanced in liver (p < 0.01), but not in muscle or adipose tissue.
In contrast, WISP1 expression was not altered in white subcutaneous and
visceral or brown adipose tissues of Arfrp1ad-ER-/- mice showing fibrotic
lesions in white adipose tissue. Additionally, serum levels ofWISP1 were
increased only in Arfrp1liv-/- mice (3559 ± 144 pg/ml vs. 2397 ± 82 pg/ml
in control mice, p < 0.001) and not in Arfrp1ad-ER-/- mice (2598 ± 262 pg/
ml vs. 2548 ± 104 pg/ml in control mice). In humans, WISP1 levels were
significantly correlated with circulating TIMP1 (ρ = 0.527, p < 0.001) but
not with liver fat content, liver enzymes, HA, PIIINP, and ELF score.
Microarray data analysis in adipose tissue samples of healthy humans
showed no associations of WISP1 with expression of any markers of
fibrosis.
Conclusion: Our data gives further hints for the role of WISP1 in mice
with liver fibrosis. In contrast, WISP1 does not seem to play a role in
adipose tissue fibrosis in mice. In subjects with NAFLD we observed no
association with markers of fatty liver and fibrosis, except TIMP1.
Additional research in patients with severe liver disease is needed to
confirm these observations.
Clinical Trial Registration Number: NCT02402985, NCT02487576
Supported by: EFSD/AZ
Disclosure: M. Markova: None.

643
Effect of acute hyperinsulinaemia on circulating immune cells in type
2 diabetes offspring
M. Šiklová1, E. Krauzová1,2, B. Svobodová1, L. Beranová1, M. Koc1, M.
Štepán1,2, V. Šrámková1, J. Kracmerová1, V. Štich1,2, L. Rossmeislová1;
1Department for Study of Obesity and Diabetes, Third Faculty of
Medicine, Charles University, 2Second Department of Internal

Medicine, University Hospital Kralovske Vinohrady, Prague,
Czech Republic.

Background and aims: Diabetes Type 2 (T2DM) and associated com-
plications as cardiovascular disease are mediated among others by in-
creased inflammatory state. Hyperinsulinemia, which precedes impaired
glucose levels in T2DM, may contribute to inflammatory state develop-
ment, especially in subjects with genetic predisposition to T2DM. Thus,
the aim of our study was to investigate/compare the effect of acutely
elevated insulin levels on activation of immune cells in offspring of
T2DM patients and control subjects.
Materials and methods: 17 non-obese male offspring of T2DM patients
and 11 control subjects without family history of diabetes matched for age
and BMI (36±7 years, BMI = 25.4 ± 0.9 kg/m2) were investigated. The
subjects were healthy, non-smokers, without hypertension, thyroid or
other endocrine disease, and without history of obesity. Family history
of diabetes for offspring subjects was considered as at least two first-
degree relatives (parents, siblings) or one first-degree relative and two
second-degree relatives (grandparents, uncle, aunt) were diagnosed with
T2DM. All subjects underwent 2hours’ hyperinsulinemic-euglycemic
clamp, blood samples were taken before and at the end (generally at
120 min) of the clamp for flow cytometric analysis of lymphocyte and
monocyte populations. Markers used for monocyte populations were
CD45, CD14, CD 163, CCR2, CD36, TLR2, and TLR4; lymphocytes
were analysed by CD3, CD4, CD8, CD193, CD196, and CD183; and cell
numbers were expressed as percentage of gated events.
Results: In response to acute hyperinsulinemia, a decrease in CD45+/3+/
4+ (TH) lymphocyte content was observed in both groups of subjects
(OFF:-12.7 ± 2.9%, p<0.001; CON:-10.2 ± 3.0 %, p=0.006). A relative
content of TH lymphocytes subpopulation expressing CD194 (TH2 and
Treg cells) was increased by 15.7 ± 4.4% (p =0.017) in a control group,
the trend to increase was observed in T2DM offspring (13.9 ± 6.2%,
p=0.07). TH2 cell population (defined as CD194+/196-/183-) was in-
creased in control subjects (15.1 ± 4.7%, p =0.014). No change in a
relative content of monocyte population CD45/14+, and its sub-
populations expressing CD163, CCR2, CD36, TLR2 and TLR4 was
observed, however, increased expression (MFI) of TLR2 and decreased
expression of CD36 scavenger receptor was detected on monocytes in
both groups of subjects.
Conclusion: Contrary to hypothesis, hyperinsulinemia induced changes
in lymphocyte and monocyte populations / activation status, which can-
not be considered as strictly pro-inflammatory. The response of analyzed
blood immune cells to hyperinsulinemia was not significantly different in
T2DM offspring when compared to control subjects, with the exception
of TH2 lymphocytes, which were increased only in control group.
Supported by: GACR 16-14048S , UNCE 204015
Disclosure: M. Šiklová: None.
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Effect of postpartumweight change on the risk of glucose intolerance
three years after delivery
T. Tänczer1, Z. Szili-Janicsek2, E. Szabó3, L. Gerő2, Z. Kerényi1, B.
Domján2, M.M. Svébis2, V. Ferencz2, Á.G. Tabák2,4;
1Diabetic Outpatient Department, Tóth Ilona Health Care Service,
Budapest, 21st Department of Medicine, Semmelweis University Faculty
of Medicine, Budapest, 3Department of Medicine, Szent Imre University
Training Hospital, Budapest, Hungary, 4Department of Epidemiology and
Public Health, University College London, London, UK.

Background and aims: Both gestational diabetes (GDM) and post-
pregnancy weight gain are risk factors for a later development of glucose
intolerance (GI). However, little information is known about whether the risk
of GI is independently influenced by pre-pregnancy bodyweight, weight gain
during and after pregnancy and the diagnosis of GDM. Our objective was to
examine the effect of the weight data of prior GDM and control women (pre-
pregnancy weight, weight gain during pregnancy, weight changes after
pregnancy) on the development of GI in view of the known risk factors into
account,after 3.4±0.7 (mean±SD) years after delivery.
Materials and methods: 94 GDM and 43 control (with normal glucose
tolerance during pregnancy) women who gave birth at our hospital in
2005-2006 participated in a nested case-control study, after exclusion of
the pregnant women and women with known diabetes at the follow-up.
The glycemic status at the time of the follow-up was determined by a
standard oral glucose tolerance test (OGTT). The diagnosis of diabetes,
impaired fasting glucose and impaired glucose tolerance were defined as
GI. The correlation between individual weight parameters, the known risk
factors for GI and GI was examined with multiple logistic regression.
Results:During follow-up, GI was diagnosed in n = 37 cases (27%). The
weight before pregnancy of current GI women (70.1 ± 14.8 vs. 62.6 ±
10.0 kg, P = 0.007) and their post-pregnancy weight gain (4.0 ± 8.4 vs. -
1.9 ± 7.7 kg) was significantly greater than in the case of women with
currently normal glucose tolerance (non-GI women). Anamnestic GDM
(94 vs. 54%, P <0.0001) and gestational hypertension (22 vs. 3%, P =
0.003) were more common in the GI group. In a multi-variant model, of
the three examined weight parameters only pre-pregnancy body weight
(OR: 1.04 95% CI: 1.001-1.07) and post-pregnancy weight gain (OR:
1.10 95% CI: 1.04-1.18) were independent predictors. After adjustment
of the GDM (OR: 6.56 95% CI: 1.41-30.8) only weight gain after preg-
nancy remained the independent predictor of GI (OR: 1.09 95% CI: 1.01-
1.17) of the weight parameters.
Conclusion: In our study, we confirmed that the important risk factors for
the development of glucose intolerance after pregnancy are anamnestic
GDM and gestational hypertension, as well as weight gain after pregnan-
cy. The correlation between pre-pregnancy weight and glucose intoler-
ance is explained by the diagnosis of GDM. After pregnancy, to reach and
maintain optimum body weight (especially in the case of former GDM)
with lifestyle intervention is of primary importance regarding the preven-
tion of glucose intolerance.
Disclosure: T. Tänczer: None.

645
A family history of diabetes and placenta
M. Shargorodsky, J. Bar;
Wolfson Medical Center, Holon, Israel.

Background and aims: Heritability of diabetes is associated with
hyperinsulinemia, impaired endothelial function and inflammatory up-
regulation. However, no studies have examined whether a family history
of diabetes effects placental vascular circulation.The present study was

designed to investigate the impact of first-degree family history of diabe-
tes (FHD) on placental vascular circulation and inflammatory lesions.
Materials and methods: 339 pregnant women were divided into two
groups according to presence of FHD: Group 1 included 255 subjects
without FHD, and group 2 included 145 subjects with FHD. Placental
histology was performed for vascular circulation, as well as inflammatory
lesions of maternal and fetal origin. Maternal and neonatal outcome pa-
rameters were collected.
Results: Maternal vascular supply (MVS) abnormalities of the placenta
were significantly higher in subjects with FHD, compared to subjects
without FHD (p<0.005). Fetal vascular supply (FVS) abnormalities, as
well as maternal and fetal inflammatory response did not differ signifi-
cantly between groups. In the GLM analysis, FHD was an independent
and significant predictor of MVS abnormalities and more than doubled
the risk of this outcome. Gestational diabetes incidence was significantly
higher in subjects with FHD (p<0.0001). Significant by-group differences
in gestational diabetes persisted even after adjustment for age and BMI.
Although incidence of gestational hypertensive disorders was significant-
ly higher in individuals with a family history of diabetes, after adjustment
FHD did not significantly predict this outcome.
Conclusion: A first-degree FHD is significantly and independently asso-
ciated with an increased rate of maternal vascular perfusion abnormalities
and risk of gestational diabetes.
Disclosure: M. Shargorodsky: None.
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Identification of gestational diabetes and pregnancy outcomes: a
population study
C. Lencioni1, E. Gualdani2, E. Lacaria1, P. Francesconi2, G. Di Cianni1,
G. Seghieri2;
1North-West Tuscany, Department of Diabetes and Metabolic Disease,
North-West Tuscany, Lucca and Livorno Hospitals, 2Epidemiology,
Regional Health Agency of Tuscany, Florence, Italy.

Background and aims: According to recommendations of the Regional
Health Service of Tuscany, a region in the central Italy, glucose tolerance
should be tested by a 75g-2h-oral glucose tolerance test (OGTT) in all
pregnant women at higher risk of gestational diabetes (GDM). From the
regional database including all screened pregnancies in year 2015, we
estimated compliance to guidelines and an algorithm to identify GDM,
including also its outcomes at delivery.
Materials and methods: After excluding all those who were diabetic
prior to the pregnancy, target population of this study included all women,
aged≥15yr, resident in Tuscany, Italy, who delivered, after 22nd week, in
year 2015. Deliveries were identified by the certificates of care at delivery
(CEDAP). OGTT performance was ascertained by querying regional
fluxes of laboratory data and population was divided by eligible or not
eligible to be tested by current guidelines. GDM was identified by an
algorithm based on adherence to at least one among following criteria:
a) insulin prescription during pregnancy, stopped after delivery, b): at
least one documented visit by a diabetologist or inclusion into an educa-
tional program for patients with diabetes, c): OGTT performed by six
months after delivery. Validation of GDM diagnosis was done in two
groups of unselected pregnancies whose GDM status was known, and
crossing GDM by algorithm with GDM assessed by hospital ICD-9 code
(648.8).
Results: Total cohort was composed by 22,730 women and OGTT was
tested in 18,006 cases, in 72.38% of non eligible women and in 82% of
eligible ones (p<0.0001). Prevalence of OGTT performers increased with
age, pre-pregnancy overweight/obesity, higher education degree while
housewives and students had a lower chance of receiving an OGTT as
compared with employed women. GDM rates, tested by algorithm ,were
11.11% in total population, 14.37% in eligible and 7.02% in non eligible
women. Validation of GDM algorithm was similar after matching results
with known populations (positive predictive values: 0.805 and 0.920),
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and lower after crossing cases by hospital discharges through ICD9 codes
(positive predictive value: 0.252). Women with GDM, compared to those
without had higher relative risk (RR) of caesarian section (RR:1.22;
95%CI:1.14-1.30), macrosomic newborns (RR:2.22; 1.10-4.47), pre-
term deliveries (RR:1.56; 1.36-1.78) and neonates with Apgar score<10
(RR:1.31;1.23-1.39); p<0.05 in all cases.
Conclusion: Overall compliance to guidelines seems to be high in this
population (more than 80% in eligible women). GDM prevalence, as
estimated by an algorithm, was about 11%. The high prevalence in not
eligible women and the non optimal outcomes in GDM women, suggest
to reconsider the application of selective screening.
Disclosure: C. Lencioni: None.

647
Gestational diabetes registers: a study of effectiveness in Australia,
the MAGDA study
D.I.R. Boyle1, V. Versace2, J.A. Dunbar2, E.D. Janus3,4, S.T.F. Shih2, S.
O'Reilly2, on behalf of the MAGDA Study Group;
1Department of General Practice, University of Melbourne, 2Faculty of
Health, Deakin University, 3University of Melbourne, 4Western Health,
Melbourne, Australia.

Background and aims: The risk of developing Type 2 Diabetes Mellitus
(T2DM) within 5-10 years is sevenfold higher in women who have GDM
vs no GDM. Australia implemented a National Gestational Diabetes
Register (NGDR) in July 2011 as a mechanism to support follow-up of
women with GDM history aiming to reduce T2DM progression rates.
Registration is not mandated. This study (part of the Mothers After
Gestational Diabetes in Australia - MAGDA study) aimed to evaluate
the extent to which the NGDR can contribute to diabetes prevention
among women diagnosed with GDM.
Materials and methods: This was a retrospective data linkage study in
Victoria (VIC) and South Australia (SA) (data available 2008 - 2014)
from state birth records, National Diabetes Support Services (NDSS) that
runs the NGDR, and principal pathology providers in SA and Victoria.
The study utilised GRHANITE™ data acquisition and privacy-
preserving record linkage technologies that facilitated the linkage of high-
ly protected databases for the first time. Mothers in Australia are recom-
mended to have a follow-up OGTT test 6 weeks postnatally to detect
ongoing diabetes. NGDR posts a screening reminder letter to the GP
and mother 8-16 weeks postnatally, 10 months after birth and annually
commencing 2 years after birth. Diabetes-related pathology testing
(OGTT, GCT, HBA1c, BGLU) were used as indicators of screening
follow-up for GDM postnatally. All GDM-diagnosed mothers registered
on NGDR who had births between 2010 and 2013 and had a linked,
diagnostic laboratory GDM screening test result (i.e. who utilise the labs
where we have the data) were followed-up. We compared postnatal
diabetes-related testing rates for two years before and after the NGDR
inception.
Results:VIC 2010 - 2011 8,076 mothers with GDM diagnosis, screening
data available for 37%. Of these 53% had a 6 week OGTT. VIC 2012 -
2013 11,458 with GDM, screening data 52%. 58% had a 6 week OGTT.
SA 2010 - 2011 2,484 with GDM, screening data 78%. 43% had 6 week
OGTT. SA 2012 - 2013 3,104 with GDM, screening data 82%. 44% had
6 week OGTT. Peak testing occurred in both states at 6 weeks but rates
are suboptimal at 58% VIC and 44% SA. The NGDR Register registra-
tion rates in the study population 2012-2013 were 90% (VIC), 75% (SA).
There was only a 5% increase in screening in VIC after register imple-
mentation, 1% in SA. Reminder letters from the register were sent
AFTER the peak OGTT testing found at 6 weeks. There was no indica-
tion of any screening activity related to the dates NGDR letters were
posted at any time.
Conclusion: 6-week postnatal testing rates show negligible improvement
regardless of any evolution of patient management processes. The NGDR
postnatal reminder letters demonstrate no effect on postnatal diabetes

screening at any time in either state. Engaging women who have had
GDM in follow-up programs is difficult. Early evidence suggests that
managing recall and testing of women who have had GDM at a local
level (e.g. GP clinics) is likely to be more effective than letters. NGDR
registration rates are high but other strategies must be found to use its
information to effect change. Testing mothers before discharge from hos-
pital may be more effective than an under-subscribed 6-week OGTT test.
Supported by: NHMRC,DoHVictoria, SAHealth, Diabetes Vic, Diabetes
SA
Disclosure: D.I.R. Boyle: Grants; NHMRC Partnership Grant.

648
Identifying women with recent gestational diabetes at greatest need
of early post-partum testing for diabetes and intermediate
hyperglycaemia
C.D. Castilhos1, C. Façanha2,3, M. Drehmer1,4, M. Nunes5, A.C. Forti6,2,
B.B. Duncan1,4, M. Schmidt1,4;
1Clinical Research Center, Hospital de Clínicas de Porto Alegre, Porto
Alegre, 2Ceará State Health Department, Integrated Center for Diabetes
and Hypertension, Fortaleza, 3School of Medicine, Centro Universitário
Unichristus, Fortaleza, 4School of Medicine, Federal University of Rio
Grande do Sul, Porto Alegre, 5Postgraduate Program in Epidemiology,
Federal University of Rio Grande do Sul, School of Medicine, Porto
Alegre, 6Department of Internal Medicine, School of Medicine, Federal
University of Ceará, Fortaleza, Brazil.

Background and aims: Gestational diabetes (GDM) is a strong risk
factor for future diabetes, and prevention efforts should target this group
of women. Yet, given the overwhelming duties of recent motherhood,
adherence to oral glucose tolerance testing (OGTT) is low, particularly
early on. Thus, strategies to prioritize efforts to ensure screening at post-
partum of those at highest risk are highly needed. The purpose of this
study is to assess diabetes risk over the first 20 months post-partum
among women with GDM participating in the LINDA-Brasil study so
as to find simple means of identifying those at highest need for early
testing.
Materials and methods: LINDA-Brasil, an ongoing clinical trial of di-
abetes prevention at post-partum, is nestedwithin a cohort of womenwith
recent GDM. The cohort currently comprises 2856 women with GDM
recruited from high risk pregnancy clinics. We obtained data on clinical
characteristics and pregnancy treatments by chart review and interviews,
and detected diabetes post-partum by OGTT. We encouraged all women
to perform testing, beginning 8 weeks post-partum, and used various
approaches to increase adherence, including no cost testing at nearby labs;
phone reminders and free clinic visits. Results are expressed as mean
(SD). Cox regression was used to estimate relative risks (RR) of different
predictors of diabetes in the early post-partum period.
Results: Mean BMI before pregnancy was 30.1 (6.4) kg/m2 and mean
age 31.9 (6.2) y; 19.3% used insulin during pregnancy and an additional
16.3%, oral hypoglycemic agents. At post-partum, among those who
completed an OGTT, diabetes prevalence was 2.3% among non-
antidiabetic medication users, and 15.8% among antidiabetic medication
users. By 20 months post-partum, incidence rates were 4% and 27%,
respectively. Use of insulin during pregnancy identified those with a
six-fold higher risk of having diabetes (RR 6.0; 95%CI 3.9-9.1); use of
oral hypoglycemic medication, 1.9 (95%CI 1.3-2.9). Each 5 unit increase
in BMI increased risk by 20% (RR 1.2; 95%CI 1.0-1.4). Most incident
cases (82%) used insulin (65%) or oral hypoglycemic agents alone (17%)
during pregnancy.
Conclusion:Use of insulin or oral hypoglycemic agents during pregnan-
cy identifies most future cases of diabetes developed over 20 months
post-partum. Anti-diabetic medication use during pregnancy constitutes
a simple means of identifying women most likely to have or develop
diabetes soon after giving birth, and thus most likely to benefit frommore
intensive efforts to ensure early post-partum testing.

Diabetologia (2017) 60 (Suppl 1):S1–S608S294



Clinical Trial Registration Number: NCT02327286
Supported by: CNPq and Eli Lilly
Disclosure: C.D. Castilhos: None.

649
Routine resting energy expenditure measurement increases
effectiveness of dietary intervention in overweight and obese patients
S. Massarini1, A. Ferrulli1, F. Ambrogi2, C. Macrì1, C. Richetti1, L.
Luzi1,3;
1Area of Endocrinology and Metabolic Diseseas, IRCCS Policlinico San
Donato, San Donato Milanese, 2Department of Physical Sciences and
Community Health, University of Milan, 3Department of Biomedical
Sciences for Health, University of Milan, Milan, Italy.

Background and aims: Primary outcome of this study was to compare
weight changes in two groups of overweight or obese individuals: sub-
jects who had a diet prescribed on the base of Resting Energy Expenditure
(REE) measured by indirect calorimetry and subjects whose REE was
estimated by a predictive equation. In addition, we analyzed differences
in weight andmetabolic parameters variation in subjects with and without
an adequate to predicted REE and in subjects with Respiratory Quotient
(RQ) ≤ 0.9 and with RQ > 0.9.
Materials andmethods:We retrospectively analyzed data of a 355 over-
weight and obese patients: 215 on a diet based on REE measured by
indirect calorimetry (IC group) and 140 following a diet based on REE
estimated by the Harris-Benedict equation (NO-IC group).
Anthropometric and metabolic parameters were evaluated for eighteen
months since baseline. A multivariable model was used including age,
presence of diabetes, endocrine disorders, hypertension or metabolic syn-
drome. Propensity score adjustment was used to adjust for known differ-
ences between the groups being compared. Coarsened Exact Matching
(CEM) method was used to match patients according to the baseline
covariates used for estimating the propensity score.
Results:A significant greater decrease of body weight was observed in the
group that performed indirect calorimetry compared to the group who did
not perform it. Eighteen months after the first clinical visit, weight loss rate
in the IC group was -9.54 ± 0.07% vs Baseline, whereas in the NO-IC
group was -1.95 ± 0.05% vs Baseline, showing a statistically significant
difference between the groups (p<0.001). No significant differences were
observed between patients with not adequate to predicted REE compared
to patients with adequate to predicted REE. Particularly, 18 months since
the first visit, weight loss in the subjects with adequate to predicted REE
was -9.33 ± 0.06%vsBaseline, andwith no adequate to predicted REEwas
-9.72 ± 0.07% vs Baseline, showing no significant difference between
groups. The IC group was further divided in subjects with RQ ≤ 0.9 and
with RQ > 0.9. There was no significant difference in the variation through
time between the two sub-groups (weight: IC RQ ≤ 0.9 vs RQ > 0.9:
p=0.908. BMI: IC RQ ≤ 0.9 vs RQ > 0.9: p=0.921). Finally, we analyzed
metabolic biomarkers in IC and NO-IC groups considering variations
through time: a significant difference between the two groups was found
in triglycerides which decreased faster in the IC group (p=0.03).
Conclusion: A weight reduction program based on indirect calorimetry
appears more effective than a dietary program based on predictive formu-
las. This retrospective study suggests the routine use of indirect calorim-
etry utilization in all weight reduction procedures.
Disclosure: S. Massarini: None.

650
Food addiction in obese patients
L. Locatelli1, Z. Pataky1, L. Boulanouar2, A. Golay1;
1Service d'enseignement thérapeutique pour maladies chroniques,
Hôpitaux universitaires de Genève, Geneva, Switzerland, 2Service de
maladies métaboliques et nutrition, Hôpital universitaire de Toulouse,
Toulouse, France.

Background and aims: Food addiction is a controversial concept based
on the fact that similar behaviors are found and identical neurobiological
pathways (reward circuit and dopaminergic system) are activated in both
food intake and psychoactive substance use. This could explain the diffi-
culties of patients presenting symptoms of food addiction to lose control
on food consumption, failure in attempts to reduce their food intake and
inability to abstain from specific types of food or reduce their consump-
tion. Excessive sugar intake could be a significant component of food
addiction due to the activation of the reward circuit in the same way as
classic substances (e.g. alcohol, tobacco,cocaine). The prevalence and the
role of food addiction in obesity remain unclear and need to be evaluated.
The aim of our study was to assess the prevalence of food addiction in
obese patients before a weight loss program and to better evaluate the
relationship between food addiction and some aspects of eating disorders.
Materials and methods: In a total of 115 participants with obesity, 93
(39 males and 54 females, age 44± 13 yrs, body mass index (BMI) 38.8 ±
8 kg/m2) have been evaluated before starting a weight loss program. The
French version of the Yale Food Addiction Scale (YFAS) was used for
both the diagnosis and the severity of food addiction. The diagnosis of
food addiction was met if participants endorsed three or more criteria as
well as at least one of the two clinical significance items (impairment or
distress). The severity of food addiction was a simple sum of the seven
diagnostic criteria. Different aspects related to eating disorders were eval-
uated by the French version of the Eating Disorder Inventory-2 (EDI-2)
questionnaire.
Results: Ninety-three participants filled up the surveys and 30 of them
(32%) presented the diagnosis of food addiction regarding the YFAS
score. In a simple regression analysis, we have seen a positive relationship
between the severity of food addiction and the severity of bulimia
(p=0.04, R2=0.13). The same relationship was seen between the severity
of food addiction and the lack of confidence in recognizing and accurately
identifying emotions and sensations of hunger and satiety, the interocep-
tive awareness, (p=0.007, R2=0.23). Food addiction was not related to
body mass index, gender or age.
Conclusion: The prevalence of food addiction in our population of obese
patients and the lack of relationship between food addiction and body
mass index, gender and age confirm anterior data. The highlighting of two
aspects related to eating disorder, the bulimia and the difficulties with
interoceptive awareness, can stress out the accuracy of food addiction
as a distinct disease compared to other eating disorders. This could give
some information for a more adapted care of food addicts focused on both
treatment of bulimia and reconnection with hunger and satiety. The food
addiction could be of particular importance in patients with diabetes and
need to be elucidated.
Supported by: Novo Nordisk
Disclosure: L. Locatelli: None.

651
Serum branched chain amino acids, dietary macronutrients and
development of type 2 diabetes in the Finnish Diabetes study
J. Kivelä1, J. Lindström1, M. Uusitupa2, J. Tuomilehto3, DPS study
group;
1Chronic Disease Prevention Unit, National Institute of Health and
Welfare, Helsinki, 2Institute of Public Health and Clinical Nutrition,
University of Eastern Finland, Kuopio, Finland, 3Dasman Diabetes
Institute, Kuwait City, Kuwait.

Background and aims: Branched chain amino acids (BCAA) have been
associated with type 2 diabetes (T2D) risk in some studies. Still it is not
known what is the relation between BCAA and T2D and what causes the
elevation of serum BCAA’s content. We hypothesize that BCAAs medi-
ate the effect of energy-yielding nutrients in T2D.
Materials and methods: An exploratory study comprised 128 men and
279 women who participated in the randomized Finnish Diabetes
Prevention Study (DPS) and were provided either intensive or general
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lifestyle counselling to reduce T2D risk. Participants were overweight
(BMI>25), middle-aged (40-65 years) and had impaired glucose (IGT)
tolerance at baseline. For median of 9 years, participants were followed-
up with repeat annual oral glucose tolerance tests for detecting T2D. In
the present study we used the anthropometric measurements, blood sam-
ples, and dietary data (3-day food diaries) from baseline and year 1.
BCAAwere measured from fasting serum by sandwich ELISA as a part
of metabolomics analysis. Sex-specific quartiles of baseline BCAAwere
used to categorize participants and Cox regression was used to analyze
diabetes risk among the BCAA categories. Linear regression was used to
analyze the association between BCAA and intakes of macronutrients.
Results: Serum BCAA concentration at baseline was associated with the
development of T2D (Quartile (Q)4 vs. Q1 HR=1,72 [1,07-2,75]; Q3 vs.
Q1 HR=1,69 [1,05-2,70]; Q2 vs. Q1 HR=1,06 [0,63-1,77]; p for trend
0,03) in a model adjusted for sex, age, education, BMI, intervention/
control group. In men, the correlation between baseline BCAAwith base-
line energy intake was inverse (β=-0,23 p=0,01), adjusted for age, edu-
cation, BMI. In men, carbohydrate intake was inversely correlated (β=-
0,38 p=0,01) with BCAA, but association was attenuated (p=0,07) after
adjustment for age, education, BMI. In women, baseline fat intake was
correlated with BCAA (β=0,26 p=0,04), but correlation was attenuated
after adjusting for age, education and BMI (p=0,08). In women, the
change in intake of saturated fat was correlated with change in BCAA
(β=0,17 p=0,04) in a model adjusted for energy intake, age, education
and BMI.
Conclusion:Our results confirm that high serum BCAA concentration is
a risk marker of future T2D in people with IGT. Our results suggest
inverse association between carbohydrate intake and BCAA in men and
positive association between fat intake and BCAA in women.
Macronutrient intake may modify BCAA, and this may in part explain
the associations between macronutrients and T2D risk.
Clinical Trial Registration Number: NCT00518167
Supported by: AKA, YJS, NNF, FDRD, Juho Vainion Säätiö
Disclosure: J. Kivelä: Employment/Consultancy; TETHYS Bioscience
Inc. Grants; The Academy of Finland (128315, 129330, 131593), The
Juho Vainio Foundation, Novo Nordisk Foundation, Yrjö Jahnsson
Foundation, Finnish Diabetes Research Foundation.
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Preventing progression to type 2 diabetes in women who have had
gestational diabetes: Back to the drawing board?
J.A. Dunbar1, D.A.R. Boyle2, S.L. O'Reilly3, V. Versace4, S. Sophy1,
E.D. Janus5, MAGDAWriting Group;
1Centre for Population Health Research, Deakin University, Burwood,
2Dept of General Practice, University of Melbourne, Carlton, 3Institute
for Physical Activity and Nutrition, Deakin University, Burwood,
4Deakin Rural Health, Deakin University, Warrnambool, 5Dept of
Medicine, University of Melbourne, St Albans, Australia.

Background and aims: Women who have had GDM are seven times
more likely to develop type 2 diabetes (T2DM) than women who with
normoglycaemic pregnancies. Lifestyle modification has been shown to
reduce the risk of progression. Mothers after Gestational Diabetes in
Australia (MAGDA) was a five year systems approach to the prevention
of T2DM conducted in South Australia and Victoria from 2011-2015.
Materials and methods:Using a systems approach comprising three stud-
ies, we examined the processes for intervening to reduce their risk of T2DM.
The National Gestational Diabetes Register (NGDR) sends reminder letters
to women for 6-8 week postnatal OGTT and annual follow-up by their
family physician. The performance of NGDR was assessed by comparison
with two state perinatal data collections and with blood samples from regis-
tered women analysed by pathology laboratories. A Collaborative for 12
months involving 17 family medicine practices established practice based
registers and recall systems for blood testing and T2DM prevention plans. A
clinical trial of a group based lifestyle modification program involving 573
women was run during the first postnatal year.
Results: One quarter of woman were not registered with NGDR. Neither
the reminder letter for 6-8 wk postnatal OGTT nor the annual reminder
letters made any difference to follow-up blood testing rates. The
Collaborative involving family medicine led to doubling the rates of
review and testing of women (from 30 to 60% over 12 months).
Specific T2DM prevention plans were offered to these women but the
uptake was low (10%). Among the women recruited to the postnatal
intervention, at baseline 10% had IGT and 2% IFG. The mean changes
(ITT analysis) over 12 months were as follows: -0.23 kg body weight in
the intervention group compared with +0.72 kg in the usual care group:
change -0.95 kg group by treatment interaction P=0.04. There were no
other significant anthropometric or biomedical changes. Only 10% of
women attended all sessions, 53% attended one individual and at least
one group session, and 34% attended no sessions. Loss to follow-up was
27% and 21% for the intervention and control groups respectively.
Conclusion: The NGDR registration rate can be improved by using the
state perinatal data collections to identify low reporting providers.
Reminder and recall letters for NGDR do not appear to work but
NGDR could be used to populate family practice-based registers which
seem more successful. Adoption of the IADPSG guidelines will increase
the numbers diagnosed with GDM. The method used to evaluate NGDR
could be used in a risk stratification study. A 1 kg weight difference may
be significant for reducing T2DM risk but the level of engagement during
the first postnatal year was very low. Engagement of women at this life
stage has been found to be difficult by many studies and at this stage 90%
are not at high risk of progression to T2DM. Interventions should only be
offered to women with IFG/IGT or HbA1c in the pre diabetes range.
Research should be directed at understanding why uptake among women
who have had GDM is low and how it could be increased.
Clinical Trial Registration Number: AusNZ Clinical Trials Register
126100003580066
Supported by: National Health and Medical Research Council AppID
533956
Disclosure: J.A. Dunbar: None.
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Care of transgender patients with diabetes
P. Kapsner, S. Brar, J. Conklin, N. Sharon, L. Colip;
University of New Mexico, Albuquerque, USA.

Background and aims: Estimated incidence of transgender persons based
on self-report is 871 per 100,000 people. The prevalence of Type 1 diabetes
(T1D) is estimated to be 230-340 per 100,000 people. Prevalence of Type 2
diabetes (T2D) is as high as 6,700 per 100,000. Trans patients with diabetes
mellitus (DM) seek care for gender dysphoria. Patients with DM are at
higher risk for cardiovascular disease (CVD), osteoporosis, obstructive sleep
apnea (OSA) and depression. It is unclear if cross hormone therapy increases
risk of cardiovascular disease in trans women. Studies suggesting increased
risk are confounded by use of ethinyl estradiol, known to increase clotting.
Although controversial in hypogonadal natal men, data suggest no CVD risk
increase in trans men treated with testosterone. There is no data in trans
patients withDM.Hormones used in trans patients are known to have effects
on lipid profiles, blood pressure, weight and glucose. Androgen therapy and
suppression of endogenous estrogen production in trans men is associated
with lower bone mass and OSA. Trans women on estrogen have preserved
bone density. The dysphoria and psycho-social issues add to the complexity
of managing the DM and co-morbidities. Our institution has a multidisci-
plinary gender health clinic providing care to 300 transgender patients, 4
with T1D and 5 with T2D. To provide optimal care we follow the American
Diabetes Association (ADA) recommended guidelines. We describe our
transgender patients with DM focusing on ADA targets and discuss man-
agement interventions we identified to improve quality of care.
Materials and methods: Trans patients are cared for by a multidisciplin-
ary teamwith endocrinology, psychiatry, pharmacology, certified diabetes
educator, nutrition, nursing and social services involved. Most recent data
was accessed in patients with DM. Means and standard deviation (SD)
were calculated when appropriate.
Results: Results are shown in Table 1.
Conclusion: Hormone therapy in our patients is associated with increased
modifiable risks associated with DM. These risks need to be optimally man-
aged and discussed with patients. Our results suggest that even with our
multidisciplinary team, recommended targets for patients with DM are not
always achieved. Triglycerides (TG) tended to be high in trans women most
likely due to DM and use of estrogens. Low density lipoprotein cholesterol
(LDL-C)was higher and high density lipoprotein (HDL-C) lower in T2 obese
patients. Statins were not used in themajority of patients, possibly due to their
age. Hypertension was not an issue, maybe due to consistent use of
spironolactone as an anti-androgen in trans women. Vitamin D levels were
lower than what is considered replete and should be addressed to prevent
metabolic bone disease. Trans women with T2D were obese and should be
aggressivelymanaged in aweight loss program.Ahigh percentage of patients
had a current or past diagnosis of substance abuse and nicotine use requiring
interventions and support services. Other behavioral disorders were prevalent
in our patients making psychiatry an integral component of our team.

Disclosure: P. Kapsner: None.
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A Randomised trial of a Proactive Inpatient Diabetes Service
(RAPIDS) demonstrates decreased adverse glycaemia and hospital-
acquired infections
M. Kyi1,2, P.G. Colman1, P.R. Wraight1, J. Reid1, A. Galligan1, S.
Kumar1, L.M. Rowan1, A.J. Nankervis1, A. Gorelik3, K.A. Marley1,
D.M. Russell4, S. Fourlanos1,4;
1Diabetes and Endocrinology, Royal Melbourne Hospital, 2Department
of Medicine - Royal Melbourne Hospital, University of Melbourne,
3Melbourne EpiCentre, Royal Melbourne Hospital, 4Department of
General Medicine, Royal Melbourne Hospital, Melbourne, Australia.

Background and aims: In hospitalised patients, both hypoglycaemia and
significant hyperglycaemia are associated with adverse outcomes. We
hypothesised a proactive inpatient diabetes service (IDS), which electron-
ically identifies inpatients with diabetes and provides immediate manage-
ment, will decrease the incidence of adverse glycaemia & hospital
complications.
Materials and methods: RAPIDS (ACTRN12616000265471) was a
cluster-randomised trial on 8 wards of a tertiary hospital. Consecutive
inpatients with diabetes or new-onset hyperglycaemia (random blood
glucose [BG] ≥11.1 mmol/L without known diabetes) were recruited.
Networked glucose meters were used to record capillary BG mea-
sures from admission until discharge, or day 14 for long-stayers.
There was a 10-week baseline observational phase followed by a
12-week active phase during which the wards were cluster-
randomised into 4 intervention and 4 control wards. Intervention
wards received proactive IDS (endocrinologist or nurse practitioner
who aimed to see patients within 24h of admission), while control
wards continued usual care (a referral-based consultation service).
Primary outcome (incidence of adverse glycaemic days [AGD]:
patient-day with any BG <4.0 or >15.0 mmol/L) and secondary out-
comes (patient-day mean glucose, hospital-acquired infections and
length of stay) were compared between baseline and active phases
within each group and subjected to multivariable analysis, adjusting
for patient clinical features.
Results: We investigated 1002 patients (87% type 2 diabetes; 29%
insulin-treated; HbA1c: 7.5±1.7%) totalling 5447 patient-days &
19062 BG measures. Incidence of AGD decreased significantly in
the intervention wards (243 vs. 186 per 1000 patient-days [23% de-
crease], p < 0.001), but there was no significant change in the control
wards (291 vs. 261 per 1000 patient-days, p= 0.08). On multivariable
analysis, proactive IDS was independently associated with 24% de-
crease in the incidence of AGD (p=0.005). Proactive IDS also de-
creased the patient-day mean glucose (mean [SD]: 9.0 [2.7] vs. 9.5
[3.2] mmol/L, p<0.001), and the incidence of hospital-acquired in-
fections (crude incidence: 8% vs. 3%, p=0.02; adjusted odds ratio:
0.28, 95% CI: 0.11-0.74, p = 0.01). There was no difference in hos-
pital length of stay.
Conclusion: This large randomised trial of a proactive inpatient diabetes
service decreased the incidence of adverse glycaemia and hospital-
acquired infections. This proactive treatment paradigm may change the
approach to inpatient diabetes care.
Clinical Trial Registration Number: ACTRN12616000265471
Supported by: Australian Diabetes Society
Disclosure: M. Kyi: None.

655
A randomised clinical trial of electronic secure messages to prompt
patients with poorly controlled diabetes to prepare for their primary
care visits
R.W. Grant1, M.T. Vo1, C.S. Uratsu1, K.R. Estacio1, A. Altschuler1, E.
Kim2, S. Alexeef1, A.S. Adams1, J. Schmittdiel1, M. Heisler3,4;
1Division of Research, Kaiser Permanente Northern California, Oakland,
2Department of Medicine, Kaiser Permanente Northern California,
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Oakland, 3Department of InternalMedicine, University ofMichigan, Ann
Arbor, 4Ann Arbor VA, Center for Clinical Management Research, Ann
Arbor, USA.

Background and aims: Despite robust evidence to guide clinical care,
most patients with diabetes do not meet all goals of risk factor control.
Improved patient-provider communication during time-limited primary
care visits may represent one strategy for improving diabetes care.
Materials and methods:We conducted a pragmatic, physician-random-
ized, multi-site intervention to test the hypothesis that prompting patients
with poorly controlled diabetes (A1c > 8.0%) to prepare for their visit
would lead to more effective primary care interactions. Patients of phy-
sicians in the intervention arm received pre-visit emails asking them to
pick and briefly describe their top 1 or 2 visit priorities while patients in
the control arm continued with usual care. The study was conducted from
3/1/2015 - 10/21/2016 within a large integrated care delivery system in
Northern California. Outcomes included validated measures of visit in-
teractions and changes in A1c.
Results:We enrolled 146 primary care physicians (PCPs, 90.1% consent
rate) from 30 primary care practices. Over the course of the study, 609
patients in the treatment arm and 547 patients in the control arm had visits
with their PCPs. Among 408 randomly-selected patients completing post-
visit surveys (58% response rate), intervention patients were more likely
to have prepared a list of questions for their doctor (72.2% vs. 63.3%, p =
0.04), been given choices about diabetes treatment to think about (81.1%
vs. 72.9%, p = 0.038), and asked about any medication problems (79.7%
vs. 72.3%, p = 0.07). There was no significant difference between study
arms in changes in A1c.
Conclusion: A simple pre-visit preparation tool improved primary care
visit interactions but not A1c relative to usual care. Translating better
primary care visits into better glycemic control may require additional,
non-visit based interventions.
Clinical Trial Registration Number: NCT02375932
Supported by: NIDDK
Disclosure: R.W. Grant: None.
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Results of a cluster randomised controlled trial to improve primary
care management of diabetic peripheral neuropathy symptoms: the
Diabetes Telephone study
A.S. Adams1, J.A. Schmittdiel1, A. Altschuler1, E. Bayliss2, R.
Neugebauer1, L. Ma1, J. Clark1, B. Cook1, D. Willyoung1, M. Jaffe3,
J.D. Young4, E. Kim4, R.M. Hippler1, R.W. Grant1;
1Kaiser Permanente Division of Research, Oakland, 2Kaiser Permanente
Colorado Institute for Health Research, Denver, 3Kaiser Permanente
South San Francisco Medical Center, South San Francisco, 4Kaiser
Permanente Oakland Medical Center, Oakland, USA.

Background and aims: Diabetic peripheral neuropathy is common
among patients with diabetes and difficult to treat given the limited effi-
cacy and tolerability of available medications. We tested the hypothesis
that an automated system for eliciting and communicating symptom
changes and medication side effects could improve symptom manage-
ment among newly treated patients.
Materials and methods: Using a cluster randomized controlled trial
design, we randomized 1,096 primary care physicians to treatment (3
brief automated calls over six months to monitoring patient symptoms
and treatment side effects) or control condition (3 brief non-interactive
automated calls over 6 months containing diabetes educational informa-
tion) and recruited 1,270 of their patients (response rate 83%) newly
treated for symptoms to the study. We assessed change in quality of life,
patient-provider communication and patient-reported symptoms includ-
ing pain interference, sleep disruption, and lower extremity function at 8
months and the likelihood of ever receiving a clinically meaningful dose
of treatment during the 12-month post intervention period.

Results:Mean patient age was 67 (s.d.11.7) years and 53% were female;
65% had a haemoglobin A1c greater than 7.0%. Demographic and clin-
ical characteristics, as well as baseline quality of life scores, were similar
in both arms. Among the 1252 patients with complete data, we found no
statistically or clinically significant effects of the intervention on change
in quality of life [-0.002 (-0.01, 0.01), p=0.61] or symptoms [pain inter-
ference: 0.57 (-0.41, 1.54), p=0.25; sleep disruption: 0.26 (-0.19, 0.85),
p=0.21; lower extremity functioning: 0.055 (-0.96, 1.07), p=0.92] or in
clinical care [minimum effective dose: 0.04 (-0.20, 0.28); p=0.76]. More
than 70% of intervention patient responses to the first call prompted a
physician alert, primarily related to medication side effects (51%).
Twenty-two percent of intervention patients discontinued treatment by
the end of 2months; themost commonly cited reasons for discontinuation
included side effects, lack of symptom relief and concerns about taking
too many medications. The majority of patients who continued treatment
reported taking medication on a daily basis (>90%) and more than 20%
reported self-titrating medications.
Conclusion: This pragmatic trial to monitor and communicate diabetic
peripheral neuropathy symptoms as well as treatment associated adverse
effects did not significantly improve patient quality of life measurements.
The limited exposure of physicians to the intervention and the lack of a
training component may have contributed to the absence of an observed
effect. We found high rates of medication related adverse effects and low
rates of symptom relief despite persistent use of prescribed medications.
Given the high prevalence of diabetic peripheral neuropathy and the
limited ability of medications to improve symptoms without acceptable
adverse events, more research is required to identify effective interven-
tions for improving patient quality of life.
Clinical Trial Registration Number: CE-1304-7250
Supported by: Patient-Centered Outcomes Research Institute [CE-1304-
7250; SC14-1403-11992
Disclosure: A.S. Adams: Grants; Patient-Centered Outcomes Research
Institute Assessment of Prevention, Diagnosis, and Treatment Options
Program Award [CE-1304-7250], Division of Diabetes Translation,
Centers for Disease Control and Prevention [U58 DP002641], National
Institute for Diabetes, Digestive and Kidney Disorders [R01DK099108],
National Health, Lung, Blood Institute [R01 HL117939].
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Organisation of diabetes care is associated with systolic blood
pressure level: a cross-sectional study of 230,958 people with type 2
diabetes
R. Husdal1,2, A. Rosenblad1, J. Leksell2,3, E. Thors-Adolfsson4,1;
1Centre for Clinical Research Västmanland, Uppsala University,
Västerås, 2Department of Medical Sciences, Clinical diabetology and
metabolism, Uppsala University, Uppsala, 3School of Health and Social
Sciences, Dalarna University, Falun, 4Department of Primary Health
Care, Region Västmanland, Hospital of Västmanland, Västerås, Sweden.

Background and aims: Sweden is one of top-performers in Europe in
providing diabetes care. People with Type 2 diabetes mellitus (T2DM) is
mainly treated within the primary health care system. Several quality
improvement strategies has been identified as successful in the manage-
ment of people with T2DM. However, current research is limited by not
adjusting for several important confounders at the primary health care
center (PHCC) and individual levels (e.g., clinical, socioeconomic and
comorbidity data). The aim of this study aim was to investigate the asso-
ciation between the organization of diabetes care (i.e., personnel re-
sources and organizational features) in primary health care and the level
of systolic blood (SBP) among people with T2DM.
Materials andmethods: People with T2DM (n = 230 958) attending 846
PHCCs were included in this cross-sectional study. The PHCC level data
were based on managers answering the Swedish National Survey of the
Quality and Organisation of Diabetes Care in Primary Healthcare (Swed-
QOP) questionnaire addressing PHCCs’ personnel resources and
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organizational features. People with T2DM and clinical data were obtain-
ed from the Swedish National Diabetes Register and linked to registers
containing individual level data on socioeconomic status and comorbid-
ities. Data were analyzed using a generalized estimating equations (GEE)
linear model. The final GEE model comprised valid values for 787
PHCCs and 180 928 people with T2DM.
Results: After adjusting for PHCC and individual level confounders,
personnel resources at the PHCCs being significantly associated with
decreasing SBP levels were number of whole time equivalent (WTE)
registered nurse (RN)/500 people with T2DM (-1.02 mmHg; P <
0.001) and RNs’ number of European Credit Transfer and
Accumulation System credits in diabetes-specific education (-0.02
mmHg; P < 0.001). PHCCs’ organizational features associated with a
decreasing SBP were PHCCs providing group education (-0.32 mmHg;
P < 0.001) and having a system for checking that patients participated at
their annual review at general practitioners (GPs) (-0.31 mmHg; P =
0.027). The opposite effect (i.e. increasing SBP) was found regarding
duration of regular visits to GPs (0.47 mmHg per additional 15 minutes
duration; P < 0.001) and RNs (0.28 mmHg per additional 15 minutes
duration; P < 0.001).
Conclusion: The present large sample size cross-sectional study found
that personnel resources and organizational features of PHCCs were as-
sociated with individual SBP level for persons with T2DM. The findings
adds important knowledge, which may stimulate decision-makers to pri-
oritize these factors for achieving a successful diabetes care management.
Supported by: Uppsala-Örebro Regional Research Council and Region
Västmanland
Disclosure: R. Husdal: None.
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Patterns of glucose-lowering medication use in patients with diabetes
and heart failure: insights from the Diabetes Collaborative Registry
(DCR)
S.V. Arnold1, J.E. Tcheugui2, C.S.P. Lam3, S.E. Inzucchi4, F. Tang1, D.K.
McGuire5, A. Goyal6, T.M. Maddox7, L.S. Sperling6, G.C. Fonarow8,
F.A. Masoudi9, M. Kosiborod1;
1Saint Luke's Mid America Heart Institute, Kansas City, 2Brigham and
Women's Hospital, Boston, USA, 3Duke-National University of
Singapore, Singapore, Singapore, 4Yale University, New Haven,
5University of Texas Southwestern, Dallas, 6Emory University, Atlanta,
7VA Eastern Colorado Health Care System, Denver, 8University of
California Los Angeles, Los Angeles, 9University of Colorado, Denver,
USA.

Background and aims: Although heart failure (HF) and type 2 diabetes
(T2D) often coexist, the optimal glucose management strategies in these
patients has been challenging to determine, particularly as novel medica-
tion classes emerge. Some medications may have safety concerns in pa-
tients with HF (TZDs, certain DPP-4i’s, sulfonylureas, insulin) while
others could be potentially beneficial (metformin, SGLT2i) but may need
to be used with caution in particular sub-groups (e.g., advanced kidney
disease). We used DCR to evaluate current patterns of glucose-lowering
medication use in adults with T2D with and without HF.
Materials and methods: DCR is a US-based outpatient registry of adults
with diabetes seen in primary care, cardiology, and endocrinology practices
and includes 5114 providers from 374 practices. We compared use of
glucose-lowering medications in adults with T2D with vs. without HF.
We used hierarchical, modified Poisson regression models to examine
whether HF was associated with preferential use of each medication class,
adjusting for factors that could impact selection of one medication class
over another: age, chronic kidney disease (CKD), coronary artery disease
(CAD), number of glucose-lowering medications, and insurance. Site was
included as a random effect to account for clustering of patients within sites.
Results: Among 669,308 adults with T2D on at least 1 glucose-lowering
medication, 179,133 (27%) had a diagnosis of HF (29%HFwith reduced

ejection fraction [HFrEF], 71% HF with preserved ejection fraction
[HFpEF]). Patients with T2D and HF (compared with no HF) were more
likely to be older, men, and to have CAD, atrial fibrillation, and CKD. In
unadjusted comparisons, those with HF were more likely to be treated
with insulin and sulfonylureas and less likely to be treated with metfor-
min, TZD, DPP-4i, GLP-1 RA, and SGLT2i (Table). These associations
remained significant after adjustment for patient factors and site, with the
most prominent associations of HF with greater use of insulin and less use
of metformin, TZD, and SGLT2i (Table).
Conclusion: In a large US-based outpatient registry, we found that a
quarter of adults with T2D had a diagnosis of HF, which was predomi-
nantly HFpEF. Although some patterns of T2Dmedication use in patients
with vs. without HF seemed consistent with existing evidence (less use of
TZD and, potentially, DPP-4i), others appeared contrary to evidence (less
use of metformin and SGLT2i).

Disclosure: S.V. Arnold: None.
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Predicting post one-year durability of glucose-lowering monothera-
pies in patients with new-onset type 2 diabetes
O.F. Agbaje1, R.L. Coleman1, A.T. Hattersley2, E.Z. Pearson3, R.R.
Holman1, The MASTERMIND consortium;
1University of Oxford, Oxford, 2University of Exeter, Exeter, 3University
of Dundee, Dundee, UK.

Background and aims: Current NICE guidelines for type 2 diabetes
(T2D) recommend identifying the most appropriate glucose-lowering
therapy for a given individual. This decision depends not only on the
initial glycaemic response, but also the durability of its glucose-
lowering effect over time. We investigated the latter by examining possi-
ble predictors of post one-year durability for glucose-lowering monother-
apies in people with new-onset T2D.
Materials and methods: We used data from 2,339 UKPDS participants
who remaining on their randomized glucose-lowering monotherapy at one
year and had anHbA1c<7.5% (46%of 5,102 enrolled). Of these, 453 (19%)
were treated with chlorpropamide, 391 (17%) glibenclamide, 1,047 (45%)
basal insulin, and 448 (19%) overweight participants with metformin.
Monotherapy glycaemic failure was defined as either an HbA1c ≥7.5%, or
the protocol-driven requirement for glycaemic rescue with the addition of a
second glucose-lowering therapy. We calculated the post one-year time-to-
failure for each glucose-lowering monotherapy and developed prognostic
models to investigate the phenotypic and biomarker characteristics that best
predicted this time point. Potential variables were identified firstly by uni-
variate accelerated failure time (AFT) models, and then we performed mul-
tivariate AFT regression models to identify those covariates that remained
independently and significantly associated with time-to-failure.
Results:Monotherapy failure occurred in 1,712 (73%) of participants, com-
prising 272 (12%), 267 (11%), 824 (35%) and 349 (15%) respectively for
chlorpropamide, glibenclamide, basal insulin and metformin. Median time-
to-failure was 4.9 years (IQR 2.0, 10.1) overall, but differed bymonotherapy
being 7.2 (4.6, 9.6), 5.3 (3.3, 8.7), 5.2 (2.1, 7.1), and, 4.0 (2.4, 6.0) years
respectively. The strongest independent predictor of time-to-failure was the
one-year HbA1c, with higher values associated with reduced durability for
all monotherapies. Additional covariates that contributed independently
were: age, sex, fasting plasma glucose (FPG) & insulin for chlorpropamide;
total cholesterol, LDL-cholesterol, creatinine, eGFR, HOMA-%B &
HOMA-%S for glibenclamide; body mass index (BMI), total cholesterol,
FPG, LDL-cholesterol, creatinine & HOMA-%S for basal insulin; BMI &
HOMA-%B for metformin. The magnitude and direction of the effect sizes,
expressed as time ratios [TR] and 95% CIs are shown in the Figure.
Conclusion: Median post one-year time-to-failure differed between the
first-line glucose-lowering monotherapies studied. The one-year HbA1c
value was the major time-to-failure determinant for all therapies, with
additional factors that differed by monotherapy. Information such as this
could be used to develop a time-to-failure calculator that might help guide
the selection of glucose-lowering therapies for people with T2D.

Supported by: Medical Research Council
Disclosure: O.F. Agbaje: None.
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Second line treatment after metformin monotherapy of type 2
diabetes in a real life setting 2006 to 2015: nationwide data
comparison between Denmark, Norway and Sweden
F. Persson1, J. Bodegard2, T. Nyström3, D. Nathanson3, M. Thuresson4,
M. Linnemann Jensen5, M.E. Jørgensen1, K.I. Birkeland6,7, H.L.
Gulseth6, A. Norhammar8, J.W. Eriksson9;
1Steno Diabetes Center Copenhagen, Gentofte, Denmark, 2AstraZeneca
Nordic-Baltic, Södertälje, 3Södersjukhuset, Stockholm, 4Statisticon AB,
Uppsala, Sweden, 5QuintilesIMS, Copenhagen, Denmark, 6Oslo
University Hospital, Oslo, 7University of Oslo, Oslo, Norway, 8Karolinska
Institutet, Stockholm, 9Uppsala Akademiska Sjukhus, Uppsala, Sweden.

Background and aims: International type 2 diabetes (T2D) guidelines
advocate metformin as the first step in pharmacological treatment, followed
by a choice of different glucose-lowering drugs (GLD) for 2nd line e.g.
sulphonylurea, insulin, dipeptidyl peptidase-4 inhibitors (DPP-4i), sodium
glucose cotransporter-2 inhibitors (SGLT-2i), and glucagon-like peptide-1
receptor agonists (GLP1-RA). Although similar health care systems, GLD
guidelines differ and it is not knownwhether treatment patterns vary between
countries. The aim was to compare T2D 2nd line GLD treatment patterns
after metformin monotherapy fail, using nationwide registries in three
Nordic countries with similar demography and public health care systems.
Materials and methods: T2D patients treated with GLD between 2006-
2015 were identified in the Registries of Medicinal Product Statistics
(Denmark) or Prescribed Drug Register (Norway, Sweden), and linked with
National Patient- and/or Cause of Death Registries. Second line treatment was
defined as ≥6 months metformin monotherapy, followed by a filled prescrip-
tion of a newGLD class. Date of 2nd line drug start was defined as index date.
Results: In total, 124,250 patients initiating 2nd line treatment were identified.
In 2015, Swedish patients were older at index date (65.0 years) vs Norway
(61.7 years) and Denmark (62.0 years), a trend which was stable during the
whole observation time. Proportions of female T2D patients receiving 2nd line
treatment was similar across all countries (c:a 40%). Antihypertensives [ACEi
and ARBs] and statins was more extensively used in Denmark (90%) and
Sweden (89%) vs Norway (80%). GLD use show a rapid change in the 2nd

line treatment in Denmark and Norway whereas the uptake of newer GLDs is
slower in Sweden (Figure). In 2015, newer GLDs (DPP-4i, SGLT-2i and
GLP1-RA) were more extensively used in Denmark (70%) and Norway
(71%) vs Sweden (44%). Conversely, almost twice as high use of older
GLDs (insulin, sulphonylureas andotherGLDs [exceptmetformin])were used
in Sweden (56%) vs Denmark (30%) and Norway (29%) when initiating 2nd

line.
Conclusion: During the last decade, a rapid increase in the use of newer
GLDs was observed in Denmark and Norway but slower in Sweden. The
use of older GLDs (such as insulin and SU) was almost twice as high in
Sweden vs Denmark and Norway in 2015. Despite neighbouring coun-
tries with similar demography and health care systems we found large
differences in GLD use highlighting the need for continuous attention to
updated treatment guidelines.

Supported by: AstraZeneca
Disclosure: F. Persson: Employment/Consultancy; AstraZeneca. Grants;
AstraZeneca. Honorarium; AstraZeneca. Lecture/other fees; AstraZeneca.
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Changes in HbA1c and weight after initiation of second-line therapy
in patients with type 2 diabetes in clinical practice
J.P.H.Wilding1, T. Godec2, K.Khunti3, S. Pocock2, R. Fox4, L. Smeeth2, B.
Blak5, P. Clauson6, P. Fenici5, N. Hammar6, U. Rigney5, J. Medina7;
1University of Liverpool, Liverpool, 2London School of Hygiene and Tropical
Medicine, London, 3University of Leicester, Leicester, 4Bicester Health
Centre, Bicester, UK, 5AstraZeneca, Luton, UK, 6AstraZeneca Gothenburg,
Mölndal, Sweden, 7AstraZeneca Farmacéutica Spain, Madrid, Spain.

Background and aims: Intensification of first-line glucose-lowering
therapy is often required in patients with T2DM. This study examined
the use of second-line therapies in people with T2DM in UK clinical
practice, and the association between second-line therapy and change in
HbA1c and weight over 18 months.
Materials and methods: This was a comparison of patients receiving
different second-line glucose-lowering therapies in the UK Clinical
Practice Research Datalink (CPRD). Patients with T2DM aged ≥18 years
who initiated a second-line oral therapy between 1August 2013 and 30April
2015 were included.
Results: Patients identified initiating a second-line therapy (N=11,979) had
a mean age of 62 years, 58.0% were male, mean (SD) HbA1c 9.0 (1.8) %
and mean (SD) body weight 92.8 (22.2) kg. Median time to initiation of
second-line therapy was 4.5 years after diagnosis of T2DM, and 2.0 years
after initiation of first-line therapy. The first-line therapy for the majority of
patients (75.9%) was metformin monotherapy. When considering only
those with metformin monotherapy as first-line therapy; second-line ther-
apies were sulphonylureas (SU; 51.2%), dipeptidyl peptidase-4 inhibitors
(DPP-4i; 31.9%), and sodium-glucose cotransporter 2 inhibitors (SGLT2i;
4.8%), with 12.1% on non-metformin therapy or other combinations. In
those who initiated second-line therapy and remained on this therapy at
each time point, mean baseline-adjusted changes in HbA1c at 6 months
were: metformin+SU -1.33%, metformin+DPP-4i -1.11%, metformin+
SGLT2i -1.26% and non-metformin therapy/other combinations -1.03%.
Decreases from baseline values seen at 18 months were: metformin+SU -
1.21%, metformin+DPP-4i -1.23%, metformin+SGLT2i -1.46% and non-
metformin therapy/other combinations -1.18%. Changes in body weight
over 18 months for each second-line therapy are shown in the Figure. The
low number of patients included in this analysis at later time points should
be taken into consideration when interpreting the data.
Conclusion: In UK clinical practice, intensification of treatment with a
second-line therapy occurred when patients had a high HbA1c, and ~2 years
after the initiation of first-line therapy. All choices of second-line therapy after
metformin monotherapy were associated with reductions in HbA1c over 18
months, while changes in body weight varied by second-line therapy, with
sustained reductions seen over 18 months with addition of either SGLT2i or
DPP4i to metformin.

Supported by: AZ
Disclosure: J.P.H. Wilding: None.
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Treatment patterns and associated factors in 13,379 patients with
type 2 diabetes initiating a second-line therapy: the DISCOVER
study
A. Nicolucci1, N. Arya2, B. Charbonnel3, J. Cid-Ruzafa4, P. Fenici5, M.B.
Gomes6, N. Hammar7,8, K. Khunti9,M. Kosiborod10,11,M.V. Shestakova12,13,
H. Watada14, I. Shimomura15, F. Tang10, S. Pocock16, DISCOVER;
1Center for Outcomes Research and Clinical Epidemiology, Pescara, Italy,
2AstraZeneca, Gaithersburg, USA, 3University of Nantes, Nantes, France,
4Evidera, Barcelona, Spain, 5AstraZeneca, Cambridge, UK, 6Rio de Janeiro
State University, Rio de Janeiro, Brazil, 7AstraZenecaGothenburg,Mölndal,
8Institute of Environmental Medicine, Karolinska Institute, Stockholm,
Sweden, 9University of Leicester, Leicester, UK, 10Saint Luke's Mid
America Heart Institute, Kansas City, 11University of Missouri, Kansas
City, USA, 12Endocrinology Research Centre, Moscow, 13I.M. Sechenov
First Moscow State Medical University, Moscow, Russian Federation,
14Graduate School of Medicine, Juntendo University, Tokyo, 15Graduate
School of Medicine, Osaka University, Osaka, Japan, 16London School of
Hygiene and Tropical Medicine, London, UK.

Background and aims: Data on treatment patterns in patients with type 2
diabetes are scarce in many countries. DISCOVER is a global, prospective,
observational study of patients with type 2 diabetes initiating second-line
therapy.
Materials and methods: Data were collected using a standardized case
report form. First- and second-line treatments were assessed in 13 379
patients from 32 countries. Multinomial logistic regression models were
used to assess factors associated with second-line treatment options
among patients initially prescribed metformin (MET) monotherapy.
Results:Over half of patients (59.7%) receivedMETmonotherapy as first-line
treatment. Of these, 22.0% received a sulfonylurea (SU) +METas second-line
therapy, and 23.7% received a dipeptidyl peptidase-4 inhibitor (DPP-4i) +
MET. A total of 37.2% of patients discontinued MET. Associations between
baseline factors and the likelihood of receiving either SU +METor DPP-4i +
MET as second-line therapy are shown in the Figure. Patients with HbA1c >
8.0% (vs. HbA1c < 7.0%) and those in Africa (vs. Europe) were more likely to
receive SU + MET than DPP-4i + MET. Close to 50% of the variation in
choice of second-line therapy was explained by country.
Conclusion: Substantial variation exists in choice of second-line therapy
worldwide. Despite the advent of new drugs, SUs remain widely used as
second-line therapy in combination with MET.
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Distance from glycaemic goal at the time of treatment intensification
in patients with type 2 diabetes failingmetforminmonotherapy in the
UK
G. Fernandes, H. Hannachi, J. Liu, T. Wang, A. McNeill, S. Rajpathak;
Merck & Co., Inc., Kenilworth, USA.

Background and aims: Previous clinical trials have shown that intensive
blood glucose control can substantially lower the risk of chronic micro-
andmacrovascular diabetic complications.While there are data to suggest
that many patients with diabetes do not adequately achieve glycemic
control, it is not well known how distant these uncontrolled patients are
from typical glycemic targets. The objective of the study was to quantify
the distance from a HbA1c target (<7%) among patients failing metfor-
min monotherapy at the time of treatment intensification.
Materials and methods: Data was extracted from UK Clinical Practice
Research Datalink (CPRD) with patients receiving metformin between
Jan 2012- Dec 2014 (study period) and at least 12 months of continuous
enrollment prior to the first fill of metformin (index date). The study
population included patients who failed metformin monotherapy after at
least 3 months of therapy (HbA1c ≥7%) and received treatment intensi-
fication with an add-on drug. Patients with Type 1 diabetes mellitus,
pregnancy/gestational diabetes or other secondary diabetes were exclud-
ed. Distance from goal was calculated as the median difference of HbA1c
at the time of treatment intensification and HbA1c goal (<7%).
Results: We identified 19,804 T2DM patients meeting study criteria. At
the index date, before intensification, patients had a mean age of 64.6
years (StandardDeviation= 12.1 years); 27.4% of patients had a history of
microvascular complications; 29.0% had a history of macrovascular com-
plications; 1.3% had a history of severe/recurrent hypoglycemia in the
one year prior. Median difference from HbA1c goal was 1.5%, with 25%
of patients between 1-2% (n=4884) and 40% greater than 2% (n=7895)
from goal. This median difference was 1.6% after exclusion of elderly
patients (aged ≥ 65 years), those with microvascular and macrovascular
complications and those with a history of severe/recurrent hypoglycemia
(total n=6175), for whom a modified goal of 8% may be appropriate
rather than 7%.
Conclusion:Among patients failing metforminmonotherapy, majority of
patients were greater than 1% away from the HbA1c goal of 7%.
Supported by: Merck Co. & Inc
Disclosure: G. Fernandes: Employment/Consultancy; Merck & Co.,
Inc., Kenilworth, NJ USA.
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Efficacy of self-monitoring blood glucose in the context of a chronic
care model for type 2 diabetes patients not treated with insulin
I. Ciullo1, M. Rossi2, M. Scardapane2, A. Giancaterini1, L. Pessina1, S.
Maino1, R. Gaiofatto1, A. Nicolucci2, N. Musacchio1, on behalf of the
Self-Care study group;
1UOS Integrazione Cure Primarie e Specialistiche, Azienda Ospedaliera
ICP, Milan, 2CORESEARCH - Center for Outcomes Research and
Clinical Epidemiology, Pescara, Italy.

Background and aims: Patient-centered chronic care models are widely
recognized as the most effective approach for the management of chronic
diseases, but their implementation in the real world is a challenge. In Italy,
the SINERGIA model was developed in one diabetes outpatient clinic
and it improvedmetabolic control andmajor cardiovascular risk factors in
an observational cohort of over 1000 patients. In the SINERGIA model

self-monitoring blood glucose (SMBG) represents the core of education.
Starting from these findings, the Self-Care study was designed to com-
pare the efficacy of the SINERGIA model vs. usual care in the context of
a randomized clinical trial.
Materials and methods:Multicenter, randomized (1:1), controlled clin-
ical trial of 12 month follow-up plus a 12 month observational phase.
Eligible patients were: age ≥ 45 years, first referral to diabetes clinic,
HbA1c 7.0% - 9.0%, no SMBG and no insulin treatment. Patients allo-
cated to SINERGIA group received the experimental education based on
the use of SMBG as key tool to enhance patient empowerment in the
context of a chronic care model; all subjects randomized to this group
received the same glucose meter, i.e. BGStar®. Patients allocated to usual
care group received the standard diabetes education provided by the cen-
ter; in these patients SMBG was prescribed only if deemed appropriate,
based on physician’s judgment and patient needs; any glucose meter
could be prescribed. Changes after 12 and 24 months from baseline in
HbA1c levels, weight, blood pressure, lipid profile and health-related
quality of life (HRQoL) scores (i.e. PDM, PHCO, SF-12, DTSQ,
ADDQOL, and VAS) were assessed.
Results: Overall, 21 centers randomized 121 subjects to SINERGIA and
120 to control (Drop-out: 9.9% and 11.7%, respectively). Patients had
mean age 61.8±8.8 years and diabetes duration 5.8±6.3 years. SMBGwas
prescribed to 70.8% of individuals allocated to usual care group. HbA1c
levels were reduced by -0.47% (95%CI -0.66; -0.29) in SINERGIA vs. -
0.32% (95%CI -0.51;-0.13) in usual care (p=0.27) after 12 months
(primary end-point) and by -0.39% (95%CI -0.59;-0.19) vs. -0.18%
(95%CI -0.39;-0.02) in usual care (p=0.17) after 24 months. Weight and
lipid profile improved in both groups. Trends of additional benefits on
blood pressure were found with SINERGIA. Psychological well-being
(expressed as Mental Health Score - SF12) was unchanged after 12 and
24months in SINERGIA and worsened in usual care; PDM score, i.e. the
level of patient involvement in the decision making process, increased in
SINERGIA group only.
Conclusion: The study was unable to demonstrate the superiority of
SINERGIA vs. usual care, but suggests that SINERGIA per se was ef-
fective in improving and maintaining HbA1c levels and cardiovascular
risk factors, without worsening psychological well-being at SMBG initi-
ation. The study documents that SMBG training accompanied with edu-
cation targeted to patient autonomy adds value to current care.
Clinical Trial Registration Number: NCT02082028
Supported by: Sanofi SpA, Milan, Italy
Disclosure: I. Ciullo: None.
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The SMBG study: a randomised controlled trial of self-monitoring of
blood glucose in non-insulin treated type 2 diabetes
S.N. Parsons, S.D. Luzio, D.R. Owens, SMBG Study Group;
Diabetes Research Unit Cymru, Swansea University, Swansea, UK.

Background and aims: The benefit of Self-Monitoring of Blood
Glucose (SMBG) in people with non-insulin treated type 2 diabetes
(T2DM) continues under debate, with inconsistent evidence from obser-
vational studies and randomised controlled trials. However, there is grow-
ing consensus that structured SMBG can improve glycaemic control and
overall well-being. The aim of the SMBG Study was to evaluate struc-
tured SMBG (2 days of paired blood glucose daily profiling, weekly)
with standardised intervention (trained nurses using standardised treat-
ment algorithms) with and without monthly telecare vs no SMBG in
sub-optimally controlled, non-insulin treated people with T2DM.
Materials and methods: A 12 month, multi-centre, randomised con-
trolled trial was performed in people with established (>1 year) T2DM,
not on insulin therapy, with poor glycaemic control (HbA1c ≥7.5% ≤
13%). A total of 666 participants were recruited from 16 primary and
secondary care sites across Wales and England with 446 people
randomised into one of three groups. Group 1 (G1), a control group that
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received usual diabetes care with no SMBG; Group 2 (G2), undertook
structured SMBG with clinical review every 3 months; Group 3 (G3),
undertook structured SMBG with additional monthly telecare support. In
Groups 2 & 3, participants and healthcare professionals were blinded to
HbA1c results and glycaemic management was based on SMBG results
alone.
Results: The demographic profile and baseline characteristics are de-
tailed in the table. There were no significant differences between the
three groups at randomisation. 323 participants attended the final visit
at 12 months (G1 n=116; G2 n=99; G3 n=108) with no significant
difference in participant withdrawal/loss to follow up. The mean (SD)
HbA1c at 12 months was significantly lower for all groups compared
to baseline (8.3(1.31)%, 7.4(1.22)% and 7.3(0.89)% for Groups 1, 2
and 3 respectively) with a significant reduction of 0.3% in G1
(p<0.01), 1.1% in G2 (p<0.001) and 1.3% in G3 (p<0.001) at 12
months. The percentage of those achieving HbA1c target of 7% or
below was significantly higher (p<0.001) in the two SMBG groups
compared to the control group (G1=17.2% vs G2=46.5% and
G3=43.5%). Those reaching HbA1c of 7.5% or below was also
significantly higher in the SMBG groups (G1= 33.6%, G2=63.6%,
G3=66.6%, p<0.001). There was no statistical difference between
groups 2 and 3. There was also no difference in the number of
participants prescribed insulin: G1 (3), G2 (4) and G3 (4).
Conclusion: This study demonstrates that the use of structured SMBG
with a standardised management algorithm provides significant benefits
in terms of glycaemic control with a mean reduction of 0.9% (95%
CI -1.18 to -0.62, p<0.001) between the combined SMBG groups com-
pared to the control group.

Clinical Trial Registration Number: ISRCTN21390608
Supported by: EFSD/Lifescan. RocheDiabetes Care GmbH equipment &
unrestricted grant
Disclosure: S.N. Parsons: None.
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Automated frequent insulin dosage titrations to enhance therapy
effectiveness; lessons from the d-Nav® insulin guidance
I. Hodish1, M. Johnson2, E. Bashan3, D.F. Kruger4, A. Bhargava5, R.M.
Bergenstal2;
1University of Michigan, Ann Arbor, 2International Diabetes Center,
Minneapolis, 3Hygieia Inc., Livonia, 4Henry Ford Medical Center
Endocrinology, Detroit, 5Iowa Diabetes and Endocrinology Research
Center, Des Moins, USA.

Background and aims: Insulin therapy is used by a quarter of type
2 diabetes patients, yet most do not achieve glycemic goals.

Unless dosage is frequently adjusted, variations in insulin require-
ments hamper its effectiveness. In reality, dosage adjustments are
done sporadically due to providers’ workload in caring for a large
number of patients. d-Nav® has been developed to overcome this
barrier by bridging the titration gap. d-Nav is a handheld device
that automatically analyzes stored glucose patterns and titrates
insulin at least weekly, based on individual needs. Previous expe-
rience has underscored the role of care specialists’ in supporting
effective use of d-Nav. We equipped a diabetes specialty team
with d-Nav to assess its impact on insulin management of patients
with type 2 diabetes compared to close patient support without
automatic dosage titration.
Materials and methods: We conducted a 6-month, multicenter,
randomized-controlled trial with 181 sub-optimally controlled pa-
tients with type 2 diabetes. Standard care, which was delivered by
a diabetes specialist team who contacted patients 7 times (control
group), was compared to the same with the addition of d-Nav (d-
Nav group).
Results: In the d-Nav group, A1c decreased by 1% from 8.7±0.8%
(mean±standard deviation or SD) to 7.7±1.0%, while in the con-
trol group A1c decreased by 0.3% from 8.5±0.8% to 8.2±0.9%
(p<0.0001)(See Figure). In the d-Nav group, clinically significant
improvement in A1c (≥0.3%) was seen in 80.7% of subjects and
52.3% achieved A1c≤7.5%. Conversely, in the control group
44.4% improved A1c≥0.3% and 21.0% achieved A1c≤7.5%. In
nearly half of the control patients (43.2%), A1c worsened or
was unchanged during the study compared to 14.8% in the d-
Nav group (see Figure).
Conclusion:When equippedwith automated insulin titration capabilities,
a diabetes specialist team can deliver an effective insulin therapy to the
majority of patients. Automated insulin titration along with provider sup-
port can significantly advance the standard of care in insulin users with
type 2 diabetes.

Clinical Trial Registration Number: NCT02424500
Supported by: National Institutes of Health, NIDDK (award number
2R42DK085974-02A1)
Disclosure: I. Hodish: Stock/Shareholding; I am a co-founder of Hygieia
INC.
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667
Real-world basal insulin intensification patterns in the United States
B. Thorsted1, V. Divino2, M. DeKoven2, G. Guerrero3, J. Langer1, J.
Yeaw4;
1Novo Nordisk A/S, Sorborg, Denmark, 2QuintilesIMS, Fairfax, 3Novo
Nordisk Inc., Plainsboro, 4QuintilesIMS, San Francisco, USA.

Background and aims: Basal insulin is an important component of the
intensification treatment strategy in patients with type 2 diabetes mellitus
(T2DM). Nevertheless, many patients remain uncontrolled (A1C≥7%)
after initiating basal insulin. This study examined the prevalence of pa-
tients uncontrolled on basal insulin in a real-world setting and treatment
intensification patterns and outcomes.
Materials and methods:Adults diagnosed with T2DM initiating a basal
insulin analog (insulin glargine or detemir) with no GLP-1 or bolus insu-
lin use from Jan-2010-Sep-2014 were identified in the QuintilesIMS
PharMetrics Plus Health Plan Claims Database linked to ambulatory
Electronic Medical Records. Patients were persistent on basal insulin
for ≥6months, and had ≥12months of continuous health plan enrollment.
Intensification patterns (increase in basal dose [of ≥10%], addition of
bolus insulin, GLP-1 or a new oral antidiabetic drug) and outcomes were
assessed among patients who were uncontrolled (A1C ≥7%) 6-months
post-initiation. Kaplan-Meier (KM) analysis evaluated time to treatment
intensification. Sensitivity analyses examined the definitions of uncon-
trolled (A1C≥8% and A1C>9%) and increase in basal dose (10 Unit (U)
increase).
Results: Of 427 eligible patients with A1C available at 6 months, 59%
were male, mean age was 53.9 years, mean A1C before basal insulin was
9.5%, mean follow-up was 29.4 months and mean basal insulin dose at
initiation was 29.6U (median 24U). Six months after initiating basal in-
sulin, 81% of patients (n=346) were uncontrolled (52% A1C≥8%, 27%
A1C>9%). Mean 6 month dose was 31.0U (median 25U). Among pa-
tients uncontrolled 6 months after basal insulin initiation, 88% (n=306)
subsequently intensified treatment over the follow-up (69% [n=238] by
12-months post-initiation). In KM analysis, patients first intensified treat-
ment in a median of 58 days (60 days using A1C≥8%, 50.5 days using
A1C>9). Most (67%; n=231) first intensified treatment by increasing the
basal insulin dose, and mean basal insulin dose increased to 61.7U (me-
dian increased to 38U) at time of intensification. Among patients that first
intensified by increasing the basal insulin dose, 92% (n=140 out of 152)
with A1C values in the subsequent 6 months remained uncontrolled (76%
A1C≥8%, 72% A1C>9%). In KM analysis, only 33.8% added another
antidiabetic agent by 1-year post-intensification. When the definition of
increased basal dosewas changed to a 10U increase, only 47% (n=164) of
uncontrolled patients intensified by 12-months post-initiation, with 28%
(n=97) intensifying first by increasing the basal insulin dose.
Conclusion: The vast majority of patients remained uncontrolled 6
months after basal insulin initiation. Subsequently, most patients failed
to achieve glycemic targets despite gradual uptitration of basal insulin.
This suggests that a substantial unmet need exists for more timely insulin
uptitration and intensification with other agents among T2DM patients
not achieving glycemic control with basal insulin. Further research is
needed to uncover potential areas for intervention to improve outcomes
for patients uncontrolled on basal insulin.
Supported by: Novo Nordisk
Disclosure: B. Thorsted: Employment/Consultancy; Novo Nordisk.
Stock/Shareholding; Novo Nordisk.
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Effect of insulin degludec versus insulin glargine on glycaemic
control and daily fasting blood glucose variability in insulin-naive
Japanese patients with type 2 diabetes
Y. Aso, S. Sakurai, T. Iijima;
Endocrinology and Metabolism, Dokkyo Medical University School of
Medicine, Mibu, Japan.

Background and aims: Insulin degludec (IDeg) is an ultra-long-acting
insulin that has a smooth time/action profile over more than 42 hours.A
pharmacodynamic study demonstrated that day-to-day glucose variability
was four-fold smaller in patients with type 1 diabetes receiving IDeg than
in those using insulin glargine (IGlar).
Materials and methods: Eligible patients were randomly allocated at a
3:1 ratio to receive once-daily IDeg (n=31) or IGlar (n=12). Both basal
insulins were administered before breakfast and titrated to achieve a target
FBG < 110 mg/dl. The primary endpoints were the change in HbA1c
from baseline to 24 weeks of treatment, as well as the standard deviation
(SD) and coefficient of variation (CV) of FBG from 8 to 12 weeks and
from 20 to 24 weeks. Secondary endpoints included the QOL evaluated
by the Diabetes Therapy-Related QOL questionnaire.
Results: After 24 weeks, HbA1c was decreased by 1.6% in the IDeg
group and 1.7% in the IGlar at the same insulin dosage. At 24 weeks,
FBG was significantly lower in the IDeg group than in the IGlar group
and the CV of FBG was significantly smaller in the IDeg group. The
frequency of total and severe hypoglycemic episodes did not differ be-
tween the groups. In the IDeg group, QOL showed significant improve-
ment regarding anxiety and dissatisfaction with treatment. At 24 weeks,
FBG (measured before breakfast) was significantly lower in the IDeg
group than in the IGlar group, P=0.0122).
Conclusion:Treatment with IDeg or IGlar achieved similar improvement
in glycemic control in insulin-naïve patients with type 2 diabetes. The
day-to-day variation of FBG was smaller in patients receiving IDeg than
in those with IGlar.
Clinical Trial Registration Number: UMIN000011827
Disclosure: Y. Aso: None.

669
Effect of insulin degludec onHbA1c, weight and hypoglycaemia: data
from the Association of British Clinical Diabetologists (ABCD) na-
tionwide degludec audit
A.N. Lumb1, R.D. Rea1, R.E.J. Ryder2, ABCD nationwide degludec
audit contributors;
1OCDEM, Oxford, 2Sandwell and Birmingham Hospitals NHS Trust,
Birmingham, UK.

Background and aims: The Association of British Clinical Diabetologists
(ABCD) nationwide degludec audit was set up to study the effect of the use of
insulin degludec in routine clinical practice in theUK.The aimof this analysis
was to look at the effect of switching to insulin degludec from another basal
insulin on HbA1c, weight and hypoglycaemia.
Materials and methods: The ABCD nationwide degludec audit currently
includes 433 people of whom 253 have type 1 diabetes (T1D) and 173 have
type 2 diabetes (T2D).Of thosewith T1D154 (61%)were switched to insulin
degludec due to hypoglycaemia, and 99 (39%) for other reasons. Of those
with T2D57 (33%)were switched to insulin degludec due to hypoglycaemia,
and 116 (67%) for other reasons. BaselineHbA1c andweight were compared
with the latest results with 2-sided p-values using a paired t-test. Weight and
HbA1c comparisons were grouped according to type of diabetes andwhether
degludec was started due to hypoglycaemia or for other reasons.
Hypoglycaemia was recorded as having decreased, stayed the same or
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increased after switching to insulin degludec, and data were compared for
those with T1D and T2D where degludec was started due to reasons of
hypoglycaemia. For a statistical comparison, it was assumed that where a
similar rate of hypoglycaemia was reported using insulin degludec and the
other basal insulin there was in fact a lower rate of hypoglycaemia with
insulin degludec than the other basal insulin with probability 0.5. 2-sided p-
values were calculated testing the hypothesis that a similar proportion of
people experience a lower rate of hypoglycaemia on insulin degludec com-
pared with the other basal insulin using the normal approximation to the
binomial with a continuity correction. .
Results: Changes in HbA1c and weight are summarised in the attached
table. For those switched to insulin degludec for hypoglycaemia in T1D
there was a significant reduction in minor, severe and nocturnal
hypoglycaemia (P < 0.0001 for all). For those with T2D switched to insulin
degludec due to hypoglycaemia there was only a significant reduction in
minor hypoglycaemia (p < 0.05), although it should be noted that the num-
bers in all groups were small.
Conclusion: For people with T1D, there was a significant reduction in
HbA1c if insulin degludecwas started for reasons other than hypoglycaemia,
and a significant reduction in minor, severe and nocturnal hypoglycaemia if
hypoglycaemia was the reasons for switching to insulin degludec. In either
case there was no significant change in weight. For people with T2D, there
was a significant reduction in HbA1c where insulin degludec was started for
reasons other than hypoglycaemia, with no significant change in weight. For
those with T2D switched to insulin degludec for hypoglycaemia, there was
significant weight loss and a significant reduction in minor hypoglycaemia.

Supported by: Unrestricted grant from Novo Nordisk to ABCD
Disclosure: A.N. Lumb: Grants; The audit is supported by an unrestrict-
ed grant from Novo Nordisk to the Association of British Clinical
Diabetologists.
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Insulin degludec (IDeg) shows consistent risk reductions across
hypoglycaemia definitions vs insulin glargine U100 (IGlar U100) in
the SWITCH 1 and 2 trials
C.H. Wysham1, J. Gumprecht2, W. Lane3, L. Nørgård Troelsen4, D.
Tutkunkardas4, S. Heller5;
1Rockwood Clinic, Spokane, USA, 2Medical University of Silesia, Zabrze,
Poland, 3Mountain Diabetes and Endocrine Center, Asheville, USA, 4Novo
Nordisk A/S, Søborg, Denmark, 5University of Sheffield, Sheffield, UK.

Background and aims: Insulin degludec (IDeg) is a basal insulin with a
long duration of action and a flat glucose-lowering profile. The risk of
hypoglycaemia with IDeg vs. insulin glargine U100 (IGlar U100) was com-
pared in two trials in patients with type 1 (SWITCH 1) or type 2 diabetes
(SWITCH2) using a range of clinically relevant definitions of hypoglycaemia.
Materials and methods: Two 2x32-week, double-blind, treat-to-target
crossover trials compared the risk of overall (severe [requiring third-party
assistance and external adjudication] or blood glucose [<3.1 mmol/L (56
mg/dL)] confirmed) symptomatic (accompanied by typical symptoms of
hypoglycaemia) hypoglycaemia, nocturnal (severe or blood glucose-
confirmed; between 00:01 and 05:59 am) symptomatic hypoglycaemia

and severe hypoglycaemia with IDeg once daily (OD) vs. IGlar U100
OD. Post hoc analyses investigated the risk of asymptomatic
hypoglycaemic episodes, hypoglycaemia during sleep, and the
American Diabetes Association (ADA) definition of symptomatic con-
firmed (blood glucose ≤3.9 mmol/L [70.2 mg/dL]) hypoglycaemia be-
tween treatments (Figure). All endpoints were analysed in the 16-week
maintenance period and the full treatment period (32 weeks).
Results: HbA1c non-inferiority was confirmed in both trials. SWITCH 1
and SWITCH 2 had significant reductions in overall symptomatic
hypoglycaemia and nocturnal symptomatic hypoglycaemia in both the
maintenance and the full treatment periods with IDeg vs. IGlar U100.
SWITCH 1 had a significant reduction in severe hypoglycaemia with
IDeg in the maintenance and the full treatment periods; in SWITCH 2 the
rate ratio of severe hypoglycaemia was significantly lower with IDeg in the
full treatment period. Significant risk reductions with IDeg vs. IGlar U100
were found in the maintenance period for overall and nocturnal symptom-
atic or asymptomatic hypoglycaemia. When the definition of the nocturnal
period was expanded to 10:01 pm-07:59 am, rates of nocturnal symptom-
atic hypoglycaemia during sleep were again significantly lower with IDeg
vs. IGlar U100 in the maintenance period. The finding of significantly
lower rates of hypoglycaemia in the maintenance period with IDeg was
retained when the ADA definition of symptomatic hypoglycaemia was
used. For both SWITCH 1 and SWITCH 2, results were pointing in the
same direction in the full treatment period for all definitions.
Conclusion: Hypoglycaemia reductions were consistent across
hypoglycaemia definitions, especially during the nocturnal period, in
SWITCH 1 and SWITCH 2.

Clinical Trial Registration Number: SWITCH 1 (NCT02034513);
SWITCH 2 (NCT02030600)
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Supported by: Novo Nordisk A/S
Disclosure: C.H. Wysham: Employment/Consultancy; Astra Zeneca,
Boehringer Ingelheim, Eli Lilly, Janssen, Novo Nordisk, sanofi.
Lecture/other fees; Astra Zeneca, Boehringer Ingelheim, Insulet, Eli
Lilly, Janssen, Novo Nordisk, sanofi.
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Converting to IDegLira is efficacious regardless of pre-trial insulin dose
in patients with type 2 diabetes uncontrolled on insulin glargine U100
L.F. Meneghini1, E. Jaeckel2, L.A. Leiter3, I. Lingvay1, J.N. Harvey4, K.
Begtrup5, K. Chandarana5, T. Vilsbøll6,7;
1University of Texas SouthwesternMedical Center, Dallas, USA, 2Hannover
Medical School, Hannover, Germany, 3University of Toronto, Toronto,
Canada, 4Bangor University, Wrexham, UK, 5Novo Nordisk A/S, Søborg,
6Steno Diabetes Center Copenhagen, University of Copenhagen, Gentofte,
7Center for Diabetes Research, Gentofte Hospital, Copenhagen, Denmark.

Background and aims: This post hoc analysis of the DUAL V study
investigated the safety and efficacy of initiating the fixed-ratio combina-
tion insulin degludec/liraglutide (IDegLira) once daily at 16 dose steps/
units (U) (16 U IDeg; 0.58 mg liraglutide) in adults with type 2 diabetes
(T2D) uncontrolled on 20-50 U of insulin glargine U100 (IGlar U100), vs
continued IGlar U100 up-titration, across pre-trial daily insulin dose
groups (20-<30; ≥30-<40; ≥40-≤50 U). This analysis aimed to confirm
that there is no loss of glycaemic control when switching to 16 U
IDegLira from a higher pre-trial basal insulin dose.
Materials and methods: DUAL V was a 26 week open-label, treat-to-
target trial that randomised patients (n=557) with T2D uncontrolled
(HbA1C 7-10%) on IGlar U100 (20-50 U) plus metformin to either
IDegLira or continued IGlar U100 titration.
Results: HbA1c reductions from baseline to end of trial (EOT) were
significantly greater with IDegLira vs IGlar U100 for all dose groups
(Table). For all dose groups, compared with IGlar U100, IDegLira was
insulin sparing, resulted in bodyweight loss vs body weight gain, andwas
associated with lower rates of hypoglycaemia (p<0.05, all treatment con-
trasts). There were no clinically relevant increases in self-measured plas-
ma glucose levels when converting from any dose group to 16 U
IDegLira, and no withdrawals due to hyperglycaemia with IDegLira in
first 8 weeks. Fasting plasma glucose reductions were similar between
treatment arms for all dose groups. For all endpoints except EOT insulin
dose, treatment effect was consistent across dose groups.
Conclusion: In conclusion, regardless of pre-trial insulin dose group,
IDegLira resulted in significantly greater HbA1c and body weight reduc-
tions and lower hypoglycaemia rates vs IGlar U100 at a lower EOT
insulin dose. Importantly, there was no loss of glycaemic control when
converting from any dose between 20-50 U of IGlar U100 to the starting
dose of 16 U IDegLira. This maintenance of glycaemic control at a lower
insulin dose is likely attributable to the liraglutide component.

Clinical Trial Registration Number: NCT01952145
Supported by: Novo Nordisk A/S
Disclosure: L.F. Meneghini: Employment/Consultancy; Novo Nordisk,
Sanofi Aventis.
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Real-world use of IDegLira is effective at moderate doses in patients
with type 2 diabetes across all baseline treatment regimens and
reduces concomitant antidiabetic therapy
B. Schultes1, H. Price2,3, R. Prager4, A.-M. Catarig5, B.L. Thorsted6, M.
Blüher7;
1eSwiss Medical and Surgical Center, St. Gallen, Switzerland, 2The
Royal Bournemouth and Christchurch Hospitals NHS Foundation
Trust, Bournemouth, 3Southern Health NHS Foundation Trust,
Bournemouth, UK, 4Department of Metabolic Disorders and
Nephrology, Hietzing Hospital, Vienna, Austria, 5Novo Nordisk Region
Europe A/S, Copenhagen, 6Novo Nordisk A/S, Copenhagen, Denmark,
7University of Leipzig, Leipzig, Germany.

Background and aims: IDegLira is a once-daily, fixed-ratio combina-
tion of insulin degludec and liraglutide, the glucagon-like peptide-1 re-
ceptor agonist (GLP-1RA), for which the safety and efficacy has been
demonstrated in the DUAL clinical trial programme. Results from the
observational study, EXTRA, have demonstrated the effectiveness of
IDegLira in a real-world setting. This analysis examined the titration of
IDegLira and concomitant changes to treatment regimen associated with
these glycaemic improvements, in patients grouped according to their
baseline regimen.
Materials and methods: This European, multicentre, retrospective chart
review, included 611 patients with type 2 diabetes, aged ≥18 years, who
started IDegLira at least 6 months prior to data collection. Patients were
grouped according to baseline regimen: non-injectable therapies, GLP-
1RA, insulin + GLP-1RA (free combination), basal insulin, and multi-
dose insulin, all subgroups were ± oral antidiabetic drugs (OADs).
Clinical characteristics were assessed at baseline (BL, defined as the most
recent recording during the 6-month period prior to first prescription of
IDegLira) and follow-up (F/U; 6 months ± 45 days for each time point)
after commencing IDegLira.
Results: After 6 months, IDegLira was titrated to a moderate dose in all
subgroups (mean 30.2 dose steps/U; Table). The association between
IDegLira dose at BL (and F/U) and change in HbA1c was not significant
(p=0.7610 [BL] and p=0.2447 [F/U]). Across all F/U IDegLira doses
(<10; ≥10-<20; ≥20-<30; ≥30-<40; ≥40-<50; ≥50 dose steps), HbA1c

was reduced (-2.0; -0.9; -0.8; -1.0; -1.1; -0.8%). GLP-1RA dose was
significantly reduced following IDegLira initiation in GLP-1RA and free
combination subgroups. Total daily insulin dose was significantly re-
duced in patients receiving multi-dose insulin at BL; this was largely
due to 60.5% (78/129) of patients discontinuing prandial insulin follow-
ing IDegLira initiation. Of the 481 patients across all subgroups using ≥1
OAD at BL, 154 (32%) discontinued ≥1 OAD following IDegLira initi-
ation. At F/U 11.0% (62/566) reached the max dose of 50 dose steps, and
the majority came from the free combination (31) or multi-dose insulin
group (15).
Conclusion: The clinical benefit of initiating once-daily IDegLira in a
real-world setting is observed irrespective of F/U IDegLira dose at 6
months, regardless of previous therapy, and associated with a reduction
in concomitant antidiabetic therapy, both total daily insulin dose and non-
insulin agents.

Clinical Trial Registration Number: NCT02754817
Supported by: Novo Nordisk A/S
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Sanofi Aventis. Lecture/other fees; Novo Nordisk.
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More consistent antilipolitic and antiketogenetic action of insulin
Glargine U300 vs U100 in type 1 diabetes
P. Lucidi, P. Candeloro, A. Marinelli Andreoli, P. Cioli, G.B. Bolli, C.G.
Fanelli, F. Porcellati;
Internal Medicine, University of Perugia, Perugia, Italy.

Background and aims: To compare PK/PD of insulin (I) glargine U300
(Gla300) and U100 (Gla100) during euglycemic clamp.
Materials and methods: We studied 18 T1DM subjects (8M, age 40±12
yrs, DM duration 27±12 yrs, BMI 23.3±2 kg/m2, A1C 7.06±0.4 %) after 3
month treatment with Gla100 or Gla300 titrated to fasting euglycemia (ran-
domized, crossover). In the clamp, subjects received the dose of Gla100
(0.30±0.04 U/kg) or Gla300 (0.37±0.07 U/kg) they had daily at 8 PM.
Results: N=10 subjects. Both Gla100 and Gla300 maintained
euglycemia for 24 h. Plasma I was initially lower (0-12h, 8.7±3.5 vs 9.2
±4.7 μU/ml) (p=0.068), but later greater on Gla300 vs Gla100 (12-24h,
7.6±2.4 vs 5.5±1.7 μU/ml) (p=0.022), whereas plasma glucagon was
similar (51±9.2 and 50±12 pg/ml, p>0.2). Glucose infusion rate (GIR)
was lower in initial 0-12 h but greater later at 18-24 h with Gla300 vs
Gla100 (p<0.05), although 24h GIR was no different. Serum FFA con-
centration was lower for 24 h (319±70 vs 459±120 μmol/L), as 3-B-OH-
butyrate (412±98 vs 641±138μmol/ml) with Gla300 vsGla100 (p<0.05).
Serum alanine and lactate were not different.
Conclusion: As compared to Gla100, Gla300 (~23% higher dose, but
equivalent glucose effect) modulates 24h glucose metabolismmore phys-
iologically, and is also more effective in suppressing lipolysis and keto-
genesis for 24 h without affecting glucagon concentration, likely the
result of more physiological plasma 24 h plasma I replacement with
Gla300.
Clinical Trial Registration Number: EudraCT: 2015-002135-17
Supported by: Investigator initiated trial supported by Sanofi
Disclosure: P. Lucidi: Other; Travel grants to meetings from Sanofi and
Theras.

674
Device-supported vs routine titration of insulin glargine 300 U/ml
(Gla-300) in type 2 diabetes: efficacy and safety
F. Flacke1, S. Edelman2, S. Bain3, C. Hasslacher4, G. Charpentier5, G.
Vespasiani6, H. Goyeau7, M. Woloschak8, M. Davies9;
1Sanofi, Frankfurt amMain, Germany, 2University of California, San Diego,
USA, 3Institute of Life Science, College of Medicine, Swansea University
Medical School, Swansea, UK, 4Diabetes Institute Heidelberg, Heidelberg,
Germany, 5Department of Medicine, Sud-Francilien Hospital, Corbeil-
Essonnes, France, 6Centre for Outcomes Research and Clinical
Epidemiology, Pescara, Italy, 7Sanofi, Chilly-Mazarin, France, 8Sanofi,
New York, USA, 9Diabetes Research Centre, University of Leicester,
University Hospitals of Leicester, Leicester, UK.

Background and aims: Insulin self-titration may help people with
T2DM reach glycaemic targets. MyStar DoseCoach™, a combined titra-
tion device/blood glucose meter, aids self-titration by providing automat-
ed insulin glargine dosing suggestions.
Materials and methods: AUTOMATIX, a randomised, parallel-group,
multicentre treat-to-target trial, evaluated the efficacy and safety of
device-supported vs routine (investigator recommended) Gla-300 titra-
tion regimens. Primary endpoint: percentage of participants reaching a
fasting SMPG (FSMPG) target of 5.0-7.2 mmol/l at week 16 without
severe hypoglycaemia. Secondary endpoints included: percentage of par-
ticipants reaching target FSMPG at week 16 without confirmed or severe
hypoglycaemia; change in mean FSMPG, HbA1c and daily insulin dose

(baseline to week 16). Number of participants experiencing
hypoglycaemia and adverse events were also reported.
Results: In total 151 participants with T2DM (insulin naïve/insulin pre-
treated) were randomised 1:1 to device-supported or routine titration with
Gla-300. Although not significant, a higher proportion of participants
using device-supported vs routine titration achieved the primary endpoint
(Table). Between titration arms, comparable numbers of participants ex-
perienced hypoglycaemia and TEAEs/SAEs (Table).
Conclusion: The results show that device-supported titration with Gla-
300 has a good efficacy/safety profile and may aid glycaemic target
achievement.

Clinical Trial Registration Number: NCT02585674
Supported by: Sanofi (NCT02585674)
Disclosure: F. Flacke: Employment/Consultancy; Sanofi. Stock/
Shareholding; Sanofi.

675
More physiological circulating insulin and modulation of hepatic
glucose production with insulin Glargine U300 vs U100 in type 1
diabetes
F. Porcellati, P. Lucidi, A. Marinelli Andreoli, P. Cioli, P. Candeloro,
G.B. Bolli, C.G. Fanelli;
Internal Medicine, University of Perugia, Perugia, Italy.

Background and aims: To compare PK/PD of insulin (I) glargine U300
(Gla300) vs U100 (Gla100).
Materials andmethods:We studied 18 Type 1 DM subjects (8M, age 40
±12 yrs, DM duration 7±12 yrs, BMI 23.3±2 kg/m2, A1C 7.06±0.4 %)
after 3 month treatment with Gla100 or Gla300 titrated to fasting plasma
glucose (PG) 100 mg/dl (random crossover). In the euglycemic clamp,
the subjects’ individual daily doses (Gla100 0.30±0.04 U/kg, Gla300
0.37±0.07 U/kg) were given at 8 PM.
Results: Plasma I was initially lower (0-12h, 8.7±3.5 vs 9.2±4.7 μU/ml)
(p=0.07), but later greater on Gla300 vs Gla100 (12-24h, 7.6±2.4 vs 5.5
±1.7 μU/ml) (p=0.02). Both Gla100 and Gla300 maintained PG for 24 h
(100±2 and 100±1 mg/dl, p=0.44). With Gla300 vs Gla100 G infusion
rate (GIR) was initially lower [AUC ratio T/R (95% CI)], GIR0-12h, 0.61
(0.41 to 0.91, p=0.02)] and later greater [GIR18-24h, 2.2 (1.2 to 4.0,
p=0.02), although GIR0-24h was not different [0.94 (0.66 to 1.3,
p=0.66)]. Hepatic G production (HGP) was less suppressed on Gla300
for initial 12 h (4.3±2.6 vs 3.5±2.1 μmol/Kg/min), but more so on Gla300
over last 6 h (1.8±1.3 vs 4.9±2.6 μmol/Kg/min) (both p<0.05).
Conclusion:Gla300 (~23% higher dose, equivalent G efficacy) results in
more physiological plasma I and HGP vs Gla100. The higher nocturnal
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HGP may reduce risk for nocturnal/morning hypoglycemia, the lower
afternoon HGP may favor better predinner G control with Gla300 vs
Gla100.

Clinical Trial Registration Number: EudraCT: 2015-002135-17
Supported by: Investigator initiated trial, supported by Sanofi
Disclosure: F. Porcellati: Employment/Consultancy; board member:
Sanofi, Consultant: Sanofi, Eli Lilly and Company.
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Interim results from BEYOND II: evaluation of an intervention to
optimise basal insulin use for type 2 diabetes in China
J. Weng1, J. Zhao2, X. Guo3, D. Zou4, N. Tong5, Q. Li6, J. Zhu7, Q. Li8, G.
Qin9, P. Feng10, L. Yang11, Y. Li12, L. Zeng1, D. Zhu13, J. Lu14;
1The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou,
2Shandong Provincial Hospital affiliated to Shandong University, Jinan,
3Peking University First Hospital, Beijing, 4Changhai Hospital, The Second
Military Medical University, Shanghai, 5West China Hospital of Sichuan
University, Chengdu, 6The First Affiliated Hospital of Chongqing Medical
University, Chongqing, 7The First Affiliated Hospital, Xinjiang Medical
University, Urumqi, 8The Second Affiliated Hospital of Harbin Medical
University, Harbin, 9The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, 10The General Hospital of Tianjin Medical University, Tianjin,
11The First Affiliated Hospital of Fujian Medical University, Fuzhou,
12Huashan Hospital, Fudan University, Shanghai, 13The Affiliated Hospital
of Nanjing University Medical School, Nanjing, 14The General Hospital of
the People's Liberation Army, Beijing, China.

Background and aims: This study aims to evaluate a physician-targeted
educational intervention for improving basal insulin (BI) use in China.
Materials and methods: BEYOND II is a prospective cohort study con-
ducted at 73 endocrinology departments at hospitals in China. Participating
physicians undergo a 6-month intervention comprising face-to-face training
based on a guideline-recommended BI treatment pathway, reinforced by
self-audit and peer-to-peer feedback on clinical practice. Pre- and post-inter-
vention, ~100 adults (≥18 years) with type 2 diabetes mellitus (T2DM)
receiving BI for ≥3 months are enrolled at each study centre to assess
glycaemic control and BI use. The primary endpoint is the proportion of
centres meeting individual improvement goals set by the Study Committee.
This is a planned interim analysis.
Results: Patient profiles are summarised in the Table. Of 37 centres com-
pleting the study as of December 2016, 24 (64.9%, 95% CI; 47.5 to 79.8%)
achieved post-intervention improvement targets. The post-intervention cohort
had a higher proportion achieving HbA1c <7% (25.2 vs. 38.5%) and FPG
<6.1 mmol/L (14.7 vs. 19.8%), a lower mean HbA1c and FPG, and a lower
mean daily insulin dose than the baseline cohort (Table). Hypoglycaemia
occurred in <5% of patients in both cohorts. The proportion of physicians
(n=353) self-rating as ‘confident in most cases’ about insulin initiation (77.3
vs. 87.3%; p<0.001), titration (81.0 vs. 85.0%; p=0.022) hypoglycaemia
management (77.6 vs. 90.1%; p<0.001) increased post-intervention.
Conclusion: The BEYOND II intervention led to improvements in
glycaemic control at 64.9% of study centres by encouraging adoption
of guideline recommendations for BI use in clinical practice.
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Clinical Trial Registration Number: ChiCTR-OOC-15006935
Supported by: Sanofi China
Disclosure: J. Weng: None.

677
Impact of treatment persistence on glycated haemoglobin A1c

(HbA1c) trends among patients with type 2 diabetes newly initiated
on basal insulin
L. Xie1, F.L. Zhou2, C. Pan3, N. Vaidya2, F. Ye4, R. Preblick2, L.
Meneghini5;
1STATinMED Research, Ann Arbor, 2Sanofi US, Inc., Bridgewater,
3PRO Unlimited, Boca Raton, 4TechData Service, LLC, King of
Prussia, PA, 5University of Texas Southwestern Medical Center and
Parkland Health and Hospital System, Dallas, USA.

Background and aims: Previous studies have suggested that greater
treatment persistence is associated with improved clinical outcomes in
patients with T2D; however, the relationship between persistence with
basal insulin therapy and glycaemic control over time has yet to be
investigated.
Materials and methods: This retrospective observational study assessed
the impact of treatment persistence on HbA1c levels over time in US
insulin-naive patients with T2D newly initiating insulin glargine 100
U/mL or insulin detemir between January 1, 2011 and December 31,
2013. Patients were identified from the Clinformatics database, and
HbA1c values were extracted quarterly for each patient. Data were
assessed 12 months prior to (baseline) and 18 months after insulin initi-
ation. Non-persistence was defined as a basal insulin refill gap of > 90
days during 18 months follow-up. A generalized estimating equations
regression model accounting for the correlation of repeated HbA1c mea-
surements and missing data for each patient during the follow-up period
was used to compare HbA1c trends between persistent and non-persistent
patients.
Results: In this analysis 3,993 patients with >1 HbA1c measure at base-
line and >1 HbA1c measure at follow-up (mean 2.71 HbA1c measures per
patient) were identified. Patients were further categorized as persistent (n
= 1,715) or non-persistent (n = 2,278). Approximately 73% of non-
persistent patients discontinued basal insulin within 6 months of initia-
tion. Persistent patients had significantly greater HbA1c reduction during
the 18-month follow-up period. After controlling for potential con-
founders in the generalized estimating equations model, persistence was
associated with an additional 0.05% decrease in HbA1c per quarter, with
an accumulated additional 0.3% decrease in HbA1c over 18 months,
compared with non-persistent patients (P = 0.0004).
Conclusion: These data suggest that for patients with T2D newly initiat-
ed on basal insulin, being persistent with treatment is associated with a
consistent decrease in HbA1c over time in real-world clinical settings.
Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
Disclosure: L. Xie: Employment/Consultancy; Employee of
STATinMED Research, under contract with Sanofi U.S., Inc.

678
Cost analysis of initiating basal insulin for 6months in type 2 diabetes
patients in China: an observational registry study
P. Zhang1, D. Zhu2, X. Li2, J. Ji2, J. Lu3, W. Jia4, L. Ji5;
1Diabetes Research Program, The George Institute for Global Health at
Peking University Health Science Center, 2Biostatistics and Economic
Evaluation Program, The George Institute for Global Health at Peking
University Health Science Center, 3Department of Endocrinology,
General Hospital of the People's Liberation Army, Beijing, 4Department
of Endocrinology, Shanghai Sixth People’s Hospital, Shanghai,
5Department of Endocrinology and Metabolism, Peking University
People’s Hospital, Beijing, China.

Background and aims: The short-term cost changes after adding-on
basal insulins (BIs) therapy in routine clinical practice is still unknown.
This study aims to determine the economic impact of converting patients
with T2DM from an oral antidiabetic drug (OAD)-only regimen to a BI+
OAD regimen.
Materials and methods: Based on a multicenter, 6-month prospective
registry study design, 18,995 patients with type 2 diabetes inadequately
controlled (HbA1C ≥7%) by OADs and willing to initiate BI therapy
were enrolled from 209 hospitals of eight geographic regions of China
fromDecember 2011 to June 2013. Interviewswere conducted at baseline
(0 month—V1), month 3 (V 2) and month 6 (V 3). Type and dose of BI
were at the physician’s discretion and patients’willingness. The treatment
cost included cost of OAD medication, insulin therapy, and self-
monitoring of blood glucose (SMBG). Daily treatment cost per person
before and after adding BIs was evaluated. Clinical outcomes such as
HbA1c and hypoglycemia were also recorded.
Results: After adding on BIs, the mean ± SD daily treatment cost for
insulin-naïve T2DM patients increased from $1.24 ± $2.04 (baseline) to
$2.67 ± $1.76 at 3 months and $2.57 ± $1.81 at 6 months, a median (Q1,
Q3) increase of 1.51 (0.39, 4.07) times over 6 months. The cost and
clinical outcomes in different subgroups are shown in Table 1. The times
of cost increased proportionally with the baseline HbA1c level (from
1.33times to 2.08times) and declined as diabetes duration prolonged
(from 1.64 times to 1.30 times). The times of costs increase were higher
in the insulin glargine 1.59(0.48,4.14) and detemir 1.80(0.58,4.88) groups
compared with the NPH group 0.94(0.07,3.17). However, NPH subgroup
had the highest increase in percentage of hypoglycemia (7.2%) compared
with subgroup of Glargin (1.3%) and Detemir (6.5%). Insulin cost
accounted for the highest proportion (48.3%) of costs, with OAD costs
ranking the second (36.7%), followed by needles (7.9%) and SMBG
(6.9%) costs.
Conclusion:Adding-on BI therapy may increase the daily treatment cost
by 1.5 times at 6 months, followed by significant improvement in blood
glucose control.

Clinical Trial Registration Number: NCT01859598
Supported by: Sanofi-Aventis (Shanghai, China)
Disclosure: P. Zhang: None.
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Clinical benefit of simultaneous initiation of basal insulin and GLP-1
in patients with type 2 diabetes and elevated HbA1c as supported by
real-world evidence
B. Guerci1, D. Raccah2, E. Lew3, J. Meyers4, A. Shaunik5, M. Ajmera4,
K.L. Davis4, L. Blonde6;
1Department of Diabetology, Metabolic Diseases, and Nutrition,
University of Lorraine, Vandoeuvre-les-Nancy, 2Department of
Diabetology, University Hospital Sainte-Marguerite, Marseille, 3Sanofi,
Chilly-Mazarin, France, 4Health Economics, RTI Health Solutions,
Research Triangle Park, 5Sanofi, Bridgewater, 6Department of
Endocrinology, Ochsner Medical Center, New Orleans, USA.

Background and aims:Many guidelines tend to recommend a stepwise
treatment approach that may be associated with uncontrolled HbA1c
between steps. However, timely and durable glycemic control is a key
goal of T2DM treatment. This study compared longitudinal HbA1c in
patients with uncontrolled T2DM receiving combination treatment with
GLP-1 and basal insulin (BI) initiated either sequentially or
simultaneously.
Materials and methods: Patients with T2DM from 1/1/2007-12/31/
2014 were identified in the GE Centricity database. Patients receiving
combination GLP-1/BI were selected (initiation of combination GLP-1/
BI termed index date). Patients were required to have 6 months pre- and 1
year post-index date physician history and pre-index date HbA1c > 7%.
Patients were classified as having simultaneous GLP-1/BI initiation if
they started both medications within 14 days of each other, otherwise
patients were considered sequential initiators. In addition, patients were
required to receive combination treatment (i.e., overlapping prescription
orders for both medications) for a minimum of 30 of the first 60 days of
the post-index date period. HbA1cwas compared from 6months pre- to 1
year post-index date.
Results:A total of 5,453 patients initiated BI first, 3,930 patients initiated
GLP-1 first, and 1,823 patients initiated GLP-1/BI simultaneously.
Patients were of similar age across all study cohorts (mean [SD] age
56.7 [11.8] years among BI first, 57.0 [10.7] among GLP-1 first, and
55.9 [11.8] years among simultaneous initiators). Baseline HbA1c was
similar across all study cohorts (mean [SD] HbA1c 9.1 [1.6] among BI
first, 9.1 [1.6] among GLP-1 first, and 9.0 (1.7) among simultaneous
initiators), and the change in HbA1c during 1 year follow-up was similar
across cohorts (0.7 for both simultaneous initiators and BI first, 0.8 for
GLP-1 first). Among the subgroup of patients with baseline HbA1c >
10.0 (N=1,172 BI first, 882 GLP-1 first, and 378 simultaneous initiators),
baseline HbA1c was similar (9.6 [2.2] among BI first, 9.3 [2.0] among
GLP-1 first, and 9.1 [1.9] among simultaneous initiators), and simulta-
neous initiators had the largest decrease in HbA1c during follow-up
(mean [SD] change in HbA1c was 2.3 [2.1] for simultaneous initiators,
1.8 [1.7] for GLP-1 first, and 2.0 [2.0] for BI first).
Conclusion: Patients with very high HbA1c (i.e., HbA1c > 10) were
found to have the largest HbA1c decrease if they simultaneously initiated
GLP-1 and BI, indicating that patients may benefit from simultaneous
over stepwise treatment initiation.
Supported by: Sanofi
Disclosure: B. Guerci: Other; Sanofi US; Eli Lilly and Company; Novo
Nordisk Inc.; Novartis Pharmaceuticals Inc.; AstraZeneca; Abbott;
Medtronic; Roche Diagnostic; VitalAire; Bristol-Myers Squibb
Company; Janssen Pharmaceuticals.

680
Use of regular insulin U-500 in type 2 diabetes treatment with pump
therapy
E. Deberles1, J. Hardouin2, A. Penfornis3, A. Cristea4, J. Morera1, A.
Rod1, M. Joubert1, P. Benhamou4, Y. Reznik1;
1Diabetes and Endocrinology, Caen University Hospital, CAEN,
2Diabetes and Endocrinology, Laval Hospital, LAVAL, 3Diabetes,

Corbeil-Essonnes Hospital, Corbeil, 4Diabetes, Grenoble University
Hospital, Grenoble, France.

Background and aims: Insulin therapy intensification by insulin pump
is helpful in insulin resistant type 2 diabetes. The use of concentrated
insulin may help improving glycemic control but few studies are avail-
able. We retrospectively report on the utilization of regular insulin 500
U/ml (Eli Lilly, France) in a pump device over a 5-yr period.
Materials andmethods: Patients onMDI (basal-bolus) or pump therapy,
both using U-100 rapid acting insulin analog, were recruited in two cir-
cumstances : i) HbA1c>8% and/or insulin dose >100 UI/d. After U-500
therapy initiation, follow-up was performed at 1 week, 3-6, 12, 18-24, 30-
36, 42-48 and 54-60 months for HbA1c, total daily dose (TDD), body
weight, incidence of hypoglycemia, treatment drop off.
Results: 52 patients were included, M/F ratio 28/24, age 62,9±8,8, dia-
betes duration 19±8 yrs, TDD 199±58UI/d, BMI 39±6 kg/m², HbA1c 8.9
±1.3%. Mean follow up on U-500 was 20±15 months with 10 drop off.
HbA1c decreased by - 0,96% (p=0,001), - 0.95% (p<0,001), - 0,99% (p=
0,001), - 1.38% (p=0,001), - 1% (NS) and - 2.15% (NS) at 3-6, 12, 18-24,
30-36, 42-48 and 54-60 months. Body weight remained stable and TDD
increased by 11-25% among the study period. Non severe hypoglycemia
occured in 21% subjects onU-100 and 55% subjects onU500 at 6months
(p=.0.01). 0ne severe hypoglycemia occured during the study period.
Conclusion: Pump therapy delivering U-500 regular insulin durably im-
proves glycemic control in insulin refractory patients with type 2 diabetes
who remain uncontrolled with U-100 intensified insulin regimens.
Hypoglycemia may be prevented by careful education of U-500 users.
Disclosure: E. Deberles: None.

681
Associations between insulin dose titration over one year and
hypoglycaemia: a descriptive study using 4-T data
A.J. Farmer1, M.-M. Lee1, J. Oke1, A. Reutens2, J. Shaw2, R.R.
Holman3;
1Department of Primary Care Health Sciences, University of Oxford,
Oxford, UK, 2Baker Heart and Diabetes Institute, Melbourne, Australia,
3Diabetes Trials Unit, University of Oxford, Oxford, UK.

Background and aims: Insulin titration algorithms for type 2 diabetes
are well established, but their implementation and the insulin doses used
are poorly described. In the 4-T study, participants were randomly allo-
cated to three different insulin regimens, one of which was a basal insulin
with daily injections of insulin detemir adjusted with an algorithm based
recommendation. Comparing reports of the actual insulin dose used with
that recommended provide a means of examining adherence to recom-
mendations for insulin dose.
Materials and methods: In a cohort of people with T2D starting treat-
ment with insulin detemir in the 4-Tstudy, participants received standard-
ized recommendations for dose adjustment from a computerised algo-
rithm. Insulin dose was increased if more than one-third of blood glucose
readings in the preceding two weeks were above the target range of 4.0 to
5.5mmol/l and reduced where hypoglycaemia or blood glucose levels of
<3.9mmol/l were experienced. Data on recommended insulin doses and
subsequent reported actual doses, and reports of hypoglycaemia were
recorded. Sequential random intercept logit models, based on whether
the reported dose was the same as the recommended dose were used to
explore associations with gender, insulin dose taken, pre-breakfast glu-
cose and occurrence of hypoglycaemia.
Results: Insulin dose data were available on 233 (99.6%) of 234 partic-
ipants in the 4-T trial allocated to detemir insulin. 143 (61.1%) were men.
Mean (SD) age was 61.9 (10.0) years and HbA1c 8.4 (0.8)%. Over one
year 4,976 paired records of insulin doses recommended and taken were
compared. For 3,934 (79.1%) paired records, the insulin dose reported as
being taken at the next study contact was the same as the prior recom-
mendation. 24 (10.3%) participants reported taking the recommended
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insulin dose for all study visits. In 1042 (20.9%) records the dose reported
did not match the recommended dose. Of these, 667 (64.0%) were for a
higher dose of insulin and 375 (36.0%) were for a lower dose of insulin
than that recommended. For those experiencing hypoglycaemia follow-
ing the dose recommendation, the proportion of people taking less insulin
than recommended was higher than among those not experiencing
hypoglycaemia [Figure]. The odds ratio (95% CI) for associations be-
tween taking less (relative to taking more) insulin than recommended
and the following factors were: more hypoglycaemia (3.65, 2.35-5.65);
higher glucose level (0.86, 0.79-0.93); trend over time (1.06, 1.04-1.09);
male vs. female (0.59, 0.41-0.86) and insulin dose taken 0.98 (0.98-0.99).
Conclusion: These data confirm that around 20% of insulin dose recom-
mendations to people over one year in a clinical trial were not followed,
but where the dose was discrepant, a greater rather than a smaller dose of
insulin than recommended was more likely to be used.

Supported by: The 4-T trial was funded by Novo Nordisk.
Disclosure: A.J. Farmer: Grants; The 4-T trial was funded by Novo
Nordisk. (This analysis was supported by NIHR funding for Mei-Man).
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Patterns and trends in insulin intensification among patients with
type 2 diabetes in Western Pacific region
A. Jabbar1, W. H-H Sheu2, C. Deerochanawong3, R. Mirasol4, R.
Ozaki5, W. M. I. Wan Mohamed6, R. Qi7, T. Treuer8;
1Eli Lilly and Company, Dubai, United Arab Emirates, 2Taichung
Veterans General Hospital, Taichung, Taiwan, 3Rajavithi Hospital,
Rangsit Medical School, Bangkok, Thailand, 4St. Luke’s Medical
Center, Quezon City, Philippines, 5The Chinese University of Hong
Kong, Hong Kong, China, 6Hospital Universiti Sains Malaysia,
Kelantan, Malaysia, 7Eli Lilly and Company, Indianapolis, USA, 8Eli
Lilly and Company, Budapest, Hungary.

Background and aims: Verifying Insulin Strategy and Initial Health
Outcome Analysis (VISION) was an 18-month observational study that
explored treatment approaches in patients with type 2 diabetes mellitus
(T2DM) initiating insulin in the Western Pacific (WP) region. We sum-
marise demographic and clinical characteristics, patterns of insulin

initiation and intensification, health care professional profile and
patient-reported outcomes (PROs).
Materials and methods: Patients aged ≥18 years with T2DM initiating
insulin therapy in normal clinical course after oral drugs failure were
enrolled from 5 WP countries. A total of 1065 patients were enrolled
from Hong Kong (n=143), Malaysia (n=237), Philippines (n=188),
Taiwan (n=163) and Thailand (n=334). Participant data were recorded
by the treating physicians and PROs were assessed using questionnaires.
Results: Mean age of patients was 57.2 years with mean glycosylated
haemoglobin (HbA1c) of 9.9%. About 59% of patients had HbA1c >9%
at insulin initiation despite 81% being on 2 or more oral anti-diabetic
(OAD) agents. Hypertension and dyslipidaemia were the most frequent
comorbidities in 70% and 62.9% patients, respectively. Sixty-four percent
were being followed by endocrinologist and the rest by non-endocrinol-
ogists. More than 70% were using metformin and sulfonylureas (SU) and
26.3% were on DPP4 inhibitors (DPP4i). Basal insulin was initiated in
72% and premixed insulin in 27%. OADs were continued by most of the
patients, initiated on basal insulin; whereas, SU use decreased from 51%
at baseline to 14.4% in patients initiated on premixed insulin.
Intensification of insulin therapy (switching from basal to premixed insu-
lin, adding mealtime bolus doses and/or increasing the dosing frequency)
was observed in 66.4% patients on initial basal insulin and 53.1% of
patients on initial premixed insulin. By the end of study, proportion of
patients with HbA1c ≤9% increased from 33.4% to 54.8% but only
24.7% achieved HbA1c of ≤7.5% after intensification of insulin treatment
by their physicians. The proportion of patients completely satisfied with
their insulin treatment increased from 19.0% to 28.6% in the first 6
months and remained stable till the end of the study. The quality of life
(QoL), EQ-5D-3L Visual Analogue Scale mean scores increased from
baseline by the end of the study.
Conclusion: VISION study highlights clinical inertia and importance of
early insulin initiation and intensification. More than half of patients had
an HbA1c >9% at the time of insulin initiation and only a quarter man-
aged to achieve HbA1c of ≤7.5% by the end of 18 months. About 15%
patients were continued on SU despite being on premixed insulinwhich is
not recommended in most guidelines. Insulin regimen change was more
frequently needed in the basal group compared to the premixed group.
Improvement in treatment satisfaction score and other PROs suggests that
in most patients, insulin treatment does improve QoL.
Supported by: Eli Lilly and Company
Disclosure: A. Jabbar: Other; Employee of Eli Lilly and Company.
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Impact of human versus analog insulins on occurrence ofmyocardial
infarction
P.J. O'Connor1, J. Schmittdiel2, K. Reynolds3, E. Schroeder4, J.R.
Desai1, M. Ho5, G. Vazquez-Benitez1, J.P. Anderson1, W. Dyer2, L.
Loes1, R. Neugebauer2;
1HealthPartners Institute, Minneapolis, 2Kaiser Permanente Northern
California Division of Research, Oakland, 3Kaiser Permanente Southern
California Department of Research and Evaluation, Pasadena, 4Kaiser
Permanente Colorado Institute for Health Research, Denver, 5VA
Eastern Colorado and University of Colorado (Anschutz) Medical
Center, Denver, USA.

Background and aims: Prior studies have shown mixed results on the
cardiovascular safety of insulin analogs compared to human insulins.
This observational study uses rigorous causal inference methods of
Comparative Effectiveness Research to emulate a trial evaluating the
cardiovascular safety of analog versus human insulins.
Materials and methods: Study subjects were 127,600 adults with type 2
diabetes receiving care between 1/12005 and 12/31/2013 at 4 U.S. health
care delivery systems, classified on date of insulin initiation (index date)
as using (a) analog insulins with or without human insulin, versus (b)
human insulins only. Subjects were followed from index date to first
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occurrence of: myocardial infarction (MI), death, health plan
disenrollment, or 12/31/2013. In order to estimate the differences between
the two groups had patients remained on their insulin regimen (a per-
protocol analysis), we used Inverse Probability Weights (IPW) and mar-
ginal structural modeling (MSM) analyses in which patients' data were
right-censored if they crossed-over to the other exposure group or
interrupted insulin therapy during follow-up. Effect estimates were ob-
tained based on two logistic MSM parameterizations for counterfactual
hazards. To address concerns over potential residual confounding, we
replicated the same analytic approach using three nested sets of covariates
assumed to potentially affect (a) both the outcome and the exposure/
censoring events, (b) the outcome, and (c) either the outcome or
exposure/censoring events.
Results: The mean follow-up time was 21 months. Hazard ratios and
cumulative risk differences comparing the two groups were not statisti-
cally significant. The estimates of the hazards ratio and its 95% confi-
dence interval were 1.2214 [0.9877;1.4551]; 1.08 [0.8642;1.2959]; and
1.0779 [0.7692;1.3866] for each covariate adjustment set, respectively.
The estimates of the cumulative risk difference at 2 years and its 95%
confidence interval were 0.0037 [-8e-04;0.0082]; 0.0011 [-
0.0034;0.0057]; and -6e-04 [-0.0055;0.0044] for each covariate adjust-
ment set, respectively.
Conclusion: In this large comparative effectiveness analysis using mar-
ginal structural modeling with three covariate adjustment sets, we were
not able to identify statistically significant excess occurrence of myocar-
dial infarction in those using analog, compared to human insulins.
Supported by: US National Heart & Lung & Blood Institute
Disclosure: P.J. O'Connor: None.
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1,5-anhydroglucitol correlates with postprandial glucose in subjects
with type 1 diabetes irrespective of HbA1c responder status
S. Heller1, K. Bowering2, P. Raskin3, A. Liebl4, K. Buchholtz5, M.
Demissie5, T.R. Pieber6;
1University of Sheffield, Sheffield, UK, 2Department of Medicine,
University of Alberta, Edmonton, Canada, 3University of Texas
Southwestern Medical Center, Dallas, USA, 4Centre for Diabetes and
Metabolism, m&i-Fachklinik Bad Heilbrunn, Bad Heilbrunn, Germany,
5Novo Nordisk A/S, Søborg, Denmark, 6Division of Endocrinology and
Diabetology, Medical University of Graz, Graz, Austria.

Background and aims: Serum 1,5-anhydroglucitol (1,5-AG) levels de-
crease (<12 μg/mL) during periods of hyperglycaemia (>180 mg/dL) and
reflect plasma glucose control over the previous 1-2 weeks. 1,5-AG is consid-
ered particularly useful in evaluating postprandial glucose (PPG) excursions in
well- or moderately controlled patients (defined by HbA1c), as 1,5-AG levels
can reflect both fasting and postprandial hyperglycaemia in poorly controlled
patients. The aim of this post hoc analysis was to assess if the extent to which
1,5-AG levels reflect PPG control depends on HbA1c responder status.
Materials andmethods: Post hoc analysis of onset 1, a 26-week, phase 3
trial in which subjects with type 1 diabetes (mean HbA1c 7.6%) were
randomised to double-blind mealtime fast-acting insulin aspart (faster
aspart), insulin aspart (IAsp) or open-label post-meal faster aspart
(20 min after the start of the meal), all in combination with insulin
detemir. In this analysis, subjects from the three treatment arms were
pooled to examine the correlation between absolute values of 1,5-AG
and 2-h PPG from 7-9-7 self-measured plasma glucose profiles at week
26 according to HbA1c status (<7% or ≥7%) at week 26.
Results: In onset 1, HbA1c was reduced in all treatment arms; primary end-
point was HbA1c change from baseline at 26 weeks (est. treatment difference
[ETD] [95%CI]: mealtime faster aspart vs. IAsp −0.15% [−0.23;−0.07]; post-
meal faster aspart vs. IAsp 0.04% [−0.04;0.12]). Glycaemic differences were
reflected in 1,5-AG change from baseline (ETD [95% CI]: mealtime faster
aspart vs. IAsp 0.50 μg/mL [0.24;0.76]; post-meal faster aspart vs. IAsp -0.16
μg/mL [-0.42;0.10]). 1,5-AG correlatedwith 2-h PPG for subjects withHbA1c

<7% (r=-0.20; p<0.001) and HbA1c ≥7% (r=-0.19, p<0.001) at week 26. In
both HbA1c responder groups, the correlation between 1,5-AG and 2-h PPG
was similar within each treatment arm.
Conclusion:These results are consistent with the usefulness of 1,5-AG as
a marker of short-term glycaemic control, irrespective of HbA1c respond-
er status.
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Supported by: Novo Nordisk A/S
Disclosure: S. Heller: Other; Advisory panel: Eli Lilly & Co; Novo
Nordisk A/S; Takeda, Sanofi-Aventis, Merck, Boehringher Ingelheim,
Speakers’ bureau: Novo Nordisk; Eli Lilly & Co; Merck Sharp &
Dohme, Takeda, Sanofi-Aventis, AstraZeneca, Boehringer Ingelheim.
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Treprostinil causes local vasodilation, is well tolerated, and results in
faster absorption of insulin lispro
J. Leohr, E. Pratt, C. Heilmann, J. Johnson, W. Landschulz;
Eli Lilly and Company, Indianapolis, USA.

Background and aims: The purpose of this study was to test if an
increase in local blood flow induced by s. c. administration of a known
vasodilator (treprostinil) at a tolerated dose would speed absorption of
insulin lispro.
Materials and methods: This was a phase 1, randomised, placebo-con-
trolled, 2-part exploratory study in healthy subjects. Part A was a dose-
escalation study (4 to 2000 ng) of s. c. treprostinil (n=11), a prostacyclin
analogue approved for the treatment of symptomatic pulmonary arterial
hypertension, versus placebo, to assess safety, tolerability, and local va-
sodilation. Laser Doppler flowmetry was used to assess local blood flow.
Part B was a 4-period, complete crossover, euglycaemic clamp (N=16) to
assess the pharmacokinetics and glucodynamics (GD) of insulin lispro
(15 U) when administered with 3 concentrations of treprostinil or
placebo.
Results:Treprostinil was rapidly absorbed and eliminated with detectable
exposure only at the highest dose levels. Local blood flow increased from
baseline and had similar magnitude for the 4-hour duration for all
treprostinil doses (Figure 1), except the 4 ng dose level in which blood
flow returned to baseline at ~3 hours postdose. There was no obvious
difference in adverse events (AEs) across treatments and, importantly, no
clinically significant increase of those AEs was associated with systemic
absorption of treprostinil. There was no suggestion of treatment-related
changes in laboratory values, vital signs, or ECG parameters with
treprostinil. When insulin lispro was combined with treprostinil, the in-
sulin lispro area under the concentration curve versus time from 0 to
30 min increased up to 92% (p<0.0001) and the time to onset of insulin
action was reduced up to 29% (p<0.0001) compared with when insulin
lispro was used alone; however, the total glucose infused was similar.
Conclusion: Coadministration of microdoses of treprostinil increased
local blood flow and accelerated the absorption and GD action of insulin
lispro without compromising safety, and may represent a way to achieve
an ultra rapid prandial insulin.

Supported by: Eli Lilly and Company
Disclosure: J. Leohr: Employment/Consultancy; Eli Lilly andCompany.
Stock/Shareholding; Eli Lilly and Company.
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Ultra-rapid BioChaperone Lispro improves post-prandial blood
glucose excursions versus insulin lispro in a 14-day treatment study
in subjects with type 1 diabetes
G. Meiffren1, O. Soula1, A. Ranson1, M. Gaudier1, B. Alluis1, G.
Andersen2, D. Lamers2, T. Heise2;
1Adocia, Lyon, France, 2Profil, Neuss, Germany.

Background and aims: We investigated safety and efficacy of
BioChaperone Lispro (BCLIS), an ultra-rapid formulation of insulin
lispro (LIS), in a double blind randomised, cross-over study in 36 subjects
with type 1 diabetes treated with multiple daily insulin injections (mean
±SD age: 45±12 yrs; BMI: 24.3±2.6 kg/m²; HbA1c: 7.2±0.7%).
Materials and methods: Post-prandial glucose (PPG) excursions were
assessed with individualised solid mixed meal tests (MMT) (50% carbs,
30% fat, 20% proteins) with insulin administrations immediately (T0), 15
minutes before (T-15) and 15 minutes after (T+15) meal start on days 1, 2
and 3 and with T0 administration on day 14. Pharmacokinetics (PK) were
assessed only for T0 MMTs. Subjects also used individualised BCLIS or
LIS doses immediately before meals during two 14-day outpatient pe-
riods with unchanged basal insulin regimen.
Results: BCLIS showed similar safety and tolerability to LIS with 12%
less hypoglycaemic episodes in the outpatient period. No injection site
reactions were observed. PK showed identical total exposure for both
formulations, but a higher early exposure (table) and a faster insulin lispro
absorption with BCLIS than LIS (early T0.5max Day 1: 0.259 vs. 0.365 h,
Day 14: 0.261 vs 0.345 h, p<0.0001). In MMTs with T0 administrations,
significant reductions in 1-2h PPG excursions by 30-50% were observed
with BCLIS vs LIS (table). Both accelerated absorption and better PPG
control were sustained over 14 days. In addition, no differences in PPG
control were seen between BCLIS injected at T+15 and LIS at T0.
Conclusion: BCLIS was well-tolerated and safe over 14 days of MDI in
subjects with type 1 diabetes, significantly improved post-prandial glu-
cose excursions vs LIS at mealtime and could additionally offer the flex-
ibility of post-meal administration.

Clinical Trial Registration Number: NCT02528396
Supported by: Adocia
Disclosure: G. Meiffren: Employment/Consultancy; Adocia. Stock/
Shareholding; Adocia.
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Exploration of the mechanism of accelerated absorption for a novel
insulin lispro formulation
J.S. Moyers, C. Zhang, A.M. Siesky, A.L. Cox, A.E. Sperry, R.J. Hansen,
M.E. Christe, M.W. Farmen, H. Wu, C.D. Paavola, M.D. Michael;
Eli Lilly and Company, Indianapolis, USA.
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Background and aims: Potential benefits of a prandial insulin with a
faster onset and offset compared to currently available insulin analogues
include better prandial glycaemic control, less hypoglycaemia and weight
gain, and better overall utility in closed-loop artificial pancreas systems.
Modelling and simulation suggested that increasing absorption rate
would have more influence on the insulin pharmacokinetics (PK) than
modulating insulin clearance. To achieve this goal, the excipients citrate
and treprostinil were included in LY900014 (LY)—a novel formulation of
insulin lispro—to accelerate insulin lispro absorption for improvement of
postprandial glucose. Herein we describe the physiological mechanisms
that contribute to accelerated absorption and provide pre-clinical evidence
of faster insulin lispro absorption.
Materials and methods: An in vitro assay was used as a model of
transport across the endothelial monolayer, where human dermal micro-
vascular endothelial cells were grown in Transwell® plates and quanti-
tation of the transport of FITC-insulin lispro across the cell monolayer
was performed. The Miles assay was used to test vascular permeability
in rats following an intravenous dose of Evans Blue dye, which binds
tightly to albumin. Test excipients were administered by subcutaneous
(sc) injection, and vascular permeability was assessed by measurement
of the dye in skin biopsies. Laser Doppler imaging was used to measure
vasodilation in the skin of rats following sc dosing of test excipients. To
determine the impact of the excipients on glucodynamics and insulin
lispro PK, LY was administered by sc injection to diabetic miniature
swine. A mixed effects ANOVA was performed with Dunnett’s
pairwise comparisons of LY to the marketed U100 formulation of in-
sulin lispro.
Results: In the vascular endothelial cell-based permeability assay, citrate
induced a dose-dependent increase in permeability of FITC-insulin lispro.
In theMiles assay, injection of citrate into the sc tissue of rats resulted in a
localised increase in vascular permeability. The vasodilator treprostinil, a
prostacyclin analogue approved for clinical use, had little effect in either
of these assays. On the other hand, sc injection of very low doses of
treprostinil induced localised vasodilation in rats without causing system-
ic vasodilation. Citrate had minimal effects on vasodilation. When ad-
ministered by sc injection to diabetic miniature swine, LY resulted in
significantly faster glucose lowering at time points up to 30 min post
dose, and key PK parameters (tmax, early 50% tmax, late 50% tmax) were
significantly faster as compared to the marketed U100 formulation of
insulin lispro.
Conclusion: Taken together these results demonstrate that insulin lispro
absorption can be accelerated through modulation of injection site blood
flow and vascular permeability and provide a mechanistic understanding
for the ultra rapid insulin lispro profile that LY has demonstrated in clin-
ical trials.
Supported by: Eli Lilly and Company
Disclosure: J.S. Moyers: Employment/Consultancy; Eli Lilly and
Company. Stock/Shareholding; Eli Lilly and Company.

688
Efficacy and safety of fast-acting insulin aspart are maintained over
52 weeks: comparison with insulin aspart in onset 1
C. Mathieu1, B. Bode2, E. Franek3, A. Philis-Tsimikas4, L. Rose5, T.
Graungaard6, A. Østerskov6, D. Russell-Jones7;
1UZ Leuven, Leuven, Belgium, 2Atlanta Diabetes Associates, Atlanta,
USA, 3Mossakowski Medical Research Center, Polish Academy of
Sciences, Warsaw, Poland, 4Scripps Whittier Diabetes Institute, San Diego,
USA, 5Diabetes Research Center, Münster, Germany, 6Novo Nordisk,
Søborg, Denmark, 7Royal Surrey County Hospital, Guildford, UK.

Background and aims: onset 1 was a phase 3a trial evaluating fast-
acting insulin aspart (faster aspart) in adults with type 1 diabetes (T1D)
over 52 weeks vs. insulin aspart, in two 26-week treatment periods. The
aim of the additional 26-week period was to assess long-term safety and
efficacy of faster aspart.

Materials and methods: In the initial 26-week treatment period of onset
1, subjects were randomised to either double-blind mealtime faster aspart,
insulin aspart (IAsp) or open-label post-meal faster aspart, each with
once- or twice-daily insulin detemir. Subjects on mealtime faster aspart
(n=381) and mealtime IAsp (n=380) then continued to the additional 26-
week treatment period.
Results:After 52 weeks, mean HbA1c change from baseline was −0.08%
with faster aspart and +0.01% with IAsp, with significant est. treatment
difference (ETD) favouring faster aspart (ETD: −0.10% [95% CI:
−0.19;−0.00]). Following a standardised meal test, change from baseline
in 1-h postprandial plasma glucose (PPG) increment significantly
favoured faster aspart (−1.05 mmol/L) compared with IAsp (−0.14
mmol/L) (Table). A similar trend toward better efficacy with faster aspart
vs. IAsp was seen in change from baseline in 2-h PPG increment after the
meal test (Table). The improvements in PPG control were also reflected in
7-9-7 self-measured plasma glucose profiles, with significant difference
between treatment arms in favour of faster aspart for mean overall plasma
glucose (PG) change from baseline (ETD [95% CI]: −0.23 mmol/L
[−0.46;−0.00]), driven by 2-h PPG increments after breakfast and dinner.
No statistically significant differences were observed across all meals
(Table). The significant increase from baseline to 52 weeks in 1,5-
anhydroglucitol with faster aspart compared with IAsp (Table) also sug-
gested fewer hyperglycaemic excursions with faster aspart. Median total
insulin dose was 61.3 U/0.77 U/kg with faster aspart and 68.5 U/0.83
U/kg with IAsp. No difference was observed for body weight change
(+1.18 kg [faster aspart] vs. +1.05 kg [IAsp]; ETD: 0.13 kg [95% CI:
−0.38;0.65]). After 52 weeks, adverse events were similar between faster
aspart and IAsp, and as expected for IAsp. Overall severe or blood
glucose-confirmed hypoglycaemia rates (PG <3.1 mmol/L) were similar
(faster aspart: 53.29 events/patient-year; IAsp 53.19 events/patient-year)
(estimated ratio: 1.01 [95% CI: 0.88;1.15]).
Conclusion:No long-term safety issueswere identified with faster aspart.
Glycaemic control was significantly improved after 52 weeks with faster
aspart vs. IAsp. Approaching a profile closer to physiology with faster
aspart achieves lower PPG and HbA1c in T1D vs. IAsp.

Clinical Trial Registration Number: NCT01831765
Supported by: Novo Nordisk A/S
Disclosure: C. Mathieu: Other; Advisory panel: Novo Nordisk, Sanofi-
Aventis, Merck Sharp & Dohme Ltd., Eli Lilly and Company, Novartis,
AstraZeneca LP, Jansen Pharmaceuticals, Hanmi Pharmaceuticals,
Intrexon, Boehringer Ingelheim, Research support: Novo Nordisk,
Sanofi-Aventis, Merck Sharp & Dohme Ltd., Boehringer Ingelheim,
Speakers’ bureau: Novo Nordisk, Sanofi-Aventis, Merck Sharp &
Dohme, Eli Lilly and Company, Novartis, AstraZeneca.
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Improved glycaemic control with carbohydrate counting for
adjustment of fast-acting insulin aspart versus insulin aspart in sub-
jects with type 1 diabetes
A. Philis-Tsimikas1, B.W. Bode2, E. Franek3, L. Rose4, K. Buchholtz5,
M. Demissie5, T.R. Pieber6;
1Scripps Whittier Diabetes Institute, San Diego, 2Atlanta Diabetes
Associates, Atlanta, USA, 3Mossakowski Clinical Research Center,
Warsaw, Poland, 4Institute of Diabetes Research, Münster, Germany,
5Novo Nordisk A/S, Søborg, Denmark, 6Division of Endocrinology and
Diabetology, Medical University of Graz, Graz, Austria.

Background and aims: Insulin delivery based on carbohydrate counting is
the gold standard for improving glycaemic control in type 1 diabetes (T1D).
The aim of this post hoc analysis was to assess the impact of dose adjustment
methodology on the efficacy and safety of mealtime fast-acting insulin aspart
(faster aspart) and insulin aspart (IAsp) in subjects with T1D.
Materials andmethods:Post hoc analysis of onset 1, a 26-week, phase 3
trial in which subjects were randomised to double-blind mealtime (0-
2 min before the meal) faster aspart or IAsp, both with once- or twice-
daily insulin detemir. In onset 1, subjects with previous experience con-
tinued carbohydrate counting (baseline HbA1c, faster aspart and IAsp
7.6%) and remaining subjects used a simple bolus algorithm (baseline
HbA1c, faster aspart 7.5%, IAsp 7.6%). In this post hoc analysis, subjects
were grouped by dose-adjustment method.
Results: Faster aspart showed a statistically significant greater reduction
in HbA1c vs. IAsp, and non-inferiority was confirmed (Table). With car-
bohydrate counting, HbA1c reduction was statistically significantly great-
er for faster aspart vs. IAsp (est. treatment difference: −0.19% [95% CI:
−0.30;−0.09]), but was similar for both treatments with the simple bolus
algorithm. Rates of hypoglycaemic episodes and bolus insulin dose were
similar between treatments across adjustment methods. No significant
differences in total insulin dose or weight gain were observed between
treatments with either adjustment method.
Conclusion: Faster aspart was effective in glycaemic control regardless
of adjustment method. For patients with T1D capable of dosing based on
carbohydrate counting, faster aspart may offer improved glycaemic con-
trol vs. IAsp, with similar weight gain and insulin dose, and without an
increased risk of hypoglycaemia.

Clinical Trial Registration Number: NCT01831765
Supported by: Novo Nordisk A/S
Disclosure: A. Philis-Tsimikas: Stock/Shareholding; Novo Nordisk,
Ionis, Gilead. Other; Advisory panel: AstraZeneca, DexCom, Lilly,
Merck, Novo Nordisk, Sanofi, DexCom, Janssen, Lilly, Mylan, Novo
Nordisk, Sanofi.
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Greater early postprandial suppression of endogenous glucose
production is achieved with fast-acting insulin aspart compared to
insulin aspart
T.R. Pieber1, A. Basu2, A.K. Hansen3, S. Sach-Friedl1, K.M.D.
Thomsen3, R. Basu2, H. Haahr3;
1Medical University of Graz, Graz, Austria, 2Mayo Clinic, Rochester,
USA, 3Novo Nordisk, Søborg, Denmark.

Background and aims: Fast-acting insulin aspart (faster aspart) is insulin
aspart (IAsp) in a new formulation containing two well-known additional
excipients, L-arginine and niacinamide, which result in a stable formulation
with accelerated initial absorption after subcutaneous administration.
Previous clinical trials have shown that faster aspart provides greater early
absorption leading to improved postprandial glucose control comparedwith
IAsp. The aim of the present trial was to investigate the mechanisms behind
the lower postprandial glucose achieved with faster aspart versus IAsp.
Materials and methods: In a randomised, double-blind, crossover trial
design, subjects with type 1 diabetes (N=40; 21 women/19men; mean±SD
age 42±12 years, BMI 24.1±2.2 kg/m2, HbA1c 7.3±0.7%) received identi-
cal subcutaneous single doses of faster aspart and IAsp (individualised by
subject; 0.06-0.28 U/kg) at the start of a standardised mixed meal (contain-
ing 75 g carbohydrate labelled with [1-13C] glucose). Postprandial glucose
turnover was assessed by the triple-tracer meal method using continuous,
variable [6-3H] glucose and [6,6-2H2] glucose infusion.
Results: Early insulin exposure (AUCIAsp,0-30min and AUCIAsp,0-1h) was
greater for faster aspart versus IAsp, leading to smaller postprandial glu-
cose increment at 1 hour (ΔPG1h) (Table). The smallerΔPG1h with faster
aspart was due to greater suppression of endogenous glucose production
(EGP) and higher glucose disappearance (ΔAUCRd) with faster aspart
versus IAsp during the first hour post-dose. The greater early suppression
of EGP with faster aspart accounted for 78% of the smaller ΔPG1h

with faster aspart versus IAsp. Suppression of free fatty acid levels
(AOCFFA,0-1h) was 36% greater for faster aspart versus IAsp.
Conclusion: Faster aspart provides improved postprandial glucose con-
trol compared with IAsp partly through earlier and greater suppression of
endogenous glucose production.

Clinical Trial Registration Number: NCT02568280
Supported by: Novo Nordisk
Disclosure: T.R. Pieber: Employment/Consultancy; CBmed - Center for
Biomarker Research in Medicine. Grants; AstraZeneca, Novo Nordisk.
Lecture/other fees; AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Novo
Nordisk, Roche Diabetes Care.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S315



691
Liver-preferential effect of oral basal insulin 320 shows benefit under
“overdose” conditions
M.C. Moore1, M. Smith1, C.L. Brand2, T. Kjeldsen2, P. Madsen2, H.
Refsgaard2, K. Wassermann2, E. Nishimura2, S.G. Nielsen2, J. Gregory1, P.
Williams3, A.D. Cherrington1;
1Molecular Physiology and Biophysics, Vanderbilt University, 2NovoNordisk
A/S, Måløv, Denmark, 3Surgery, Vanderbilt University, Nashville, USA.

Background and aims: Insulin 320 (I320) is an acylated basal insulin
analog designed for oral administration. In assessing the safety and mech-
anism of action of this analog, we examined the response of dogs to an
overdose (ie, simulated over-absorption) of I320.
Materials and methods: In order to eliminate variations in bioavailability
of I320, it was infused at 40 pmol.kg-1.min-1 (basal dose) i.v. for 45 min/day
for 3 days before study in all dogs to achieve steady state basal levels. On day
4, 3H-glucosewas infused i.v.; after 3H equilibration and basal sampling, dogs
were randomly assigned to 1 of 5 groups. Four groups (n=5/group) received a
45-min hepatic portal vein infusion (simulating oral absorption) of I320 at the
basal rate or “overabsorption” rates of 80, 120, or 160 pmol.kg-1.min-1. The
5th group (n=3) received regular human insulin (HI) at 24 pmol.kg-1.min-1, a
lower dose than the basal I320 dose due to differences in tissue distribution.
Sampling continued for 315 min after the insulin infusion ended.
Results: During daily treatments, venous plasma glucose (mM) fell from
5.9±0.1 to 5.4±0.1 (day1), 5.7±0.1 to 5.2±0.1 (day2), and 5.7±0.1 to 5.1
±0.1 (day3). On day4, basal arterial glucose (6.2±0.1mM) and endogenous
glucose Ra (EndoRa; 15.0±0.6 μmol.kg-1.min-1) were the same among
groups; see Table for glucose parameters during and after insulin infusion.
All HI dogs required glucose infusion to maintain arterial glucose ≥2.5
mM, while none of the I320 dogs did. Notably, none of the I320 doses
stimulated GlcRd, while HI increased it >2-fold. Arterial glucagon in-
creased ≤1.8-fold in the I320 groups, while it increased 2.7 fold with HI
(P<0.05 vs 40 and 160 I320 doses). Peak arterial cortisol was greater
(P<0.05) in HI than in any other group (28±10, 83±16, 157±37, 116±14,
and 194±6 nmol/L for 40, 80, 120, and 180 I320 infusion rates and HI,
respectively), while peak arterial epinephrine was 752±222, 2943±1800,*
4622±543,* 5251±1646,* and 13280±7472* pmol/L for 40, 80, 120, and
180 I320 infusions and HI, respectively (*P<0.05 vs 40 dose of I320).
Arterial glycerol concentrations (reflecting lipolysis) increased dose-
dependently in the I320 groups, but HI had the greatest effect (Δ vs. basal:
9±12, 24±18, 51±22, 75±12,* and 112±30* μmol/L with 40, 80, 120, and
180 I320 infusion rates and HI, respectively; *P<0.05 vs 40 dose of I320).
Conclusion: Even the highest dose of I320 did not result in severe hy-
poglycemia, while all HI-treated dogs required glucose rescue. Over-
absorption of I320 during chronic treatment appears to be well tolerated,
since the analog stimulates GlcRd less than HI, allowing more effective
counterregulation. Due to the high retention of I320 in the central (blood)
compartment, its primary effect appears to be at the liver, which is well
equipped to respond to over-insulinization.

Supported by: Novo Nordisk A/S
Disclosure: M.C. Moore: None.
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The effects of local subcutaneous inflammation on insulin
pharmacokinetics
M.T. Novak, R.R. Radford, K. Riley, J. Alarcón, A. Harvey, R.J. Pettis;
BD Technologies and Innovation, Research Triangle Park, USA.

Background and aims: Continuous subcutaneous insulin infusion (CSII)
therapy has clinical benefits for diabetes management yet is impacted by an
abbreviated 3 day infusion set usage life. As set wear times increase, patients
experience altered pharmacokinetic (PK) and pharmacodynamic (PD) pro-
files, adverse tissue reactions and loss of glycemic control. Previous research
has demonstrated that insulin phenolic excipients, m-cresol and phenol,
induce acute inflammatory cytokine release in vitro. Coupled with inflam-
mation from the indwelling catheter itself, these data build a compelling case
for investigating the potential deleterious effect of local inflammation on
insulin delivery. This study shows for the first time that local subcutaneous
inflammation negatively impacts insulin PK, thereby providing a basis for
studying inflammation as a cause of limited CSII set lifetime.
Materials and methods: Female Sinclair swine (n≥5, full crossover de-
sign) were given one of two treatments: (1) a 100 μL subcutaneous injection
of lipopolysaccharide (LPS) at 10 EU/kg or (2) a 100 μL subcutaneous
saline injection (negative control). As a known initiator of the inflammatory
cascade, LPS was used to mimic local CSII-induced tissue effects. Twenty-
four hours following dose treatment, an insulin PK study was performed by
subcutaneously injecting 4 U of U100 insulin lispro into the treated site.
Glucose levels were maintained via catheter fluid therapy of 5% dextrose
at a rate of 300 mL/hr. Blood samples were taken periodically for six hours
following injection, serum separated and analyzed for lispro content via a
lispro-specific radioimmunoassay. At the end of the study, biopsies were
taken and analyzed via histopathology for inflammatory cell content. PK
metrics (Cmax, tmax, AUC and AUC60) and histology data were statistically
compared across treatments using either a paired t-test for normally distrib-
uted data or a Wilcoxon signed-rank test for non-parametric data (p≤0.05).
Results: Figure 1 demonstrates the effects of LPS-induced inflammation
on subcutaneous insulin PK. Cmax andAUC60 were decreased, while time
to reach maximal concentration, tmax, was increased in the LPS case
(p<0.05 for all). These findings suggest that inflammation not only de-
creases the amount of insulin absorbed, but also slows the rate of insulin
absorption. PK changes were accompanied by an increase in nuclei den-
sity for the LPS case, confirming inflammatory effect of the treatment.
Mechanisms for limited absorption include decreased diffusion in the
inflamed tissue as well as degradation of insulin by inflammatory cells.
Conclusion: Here we present for the first time an in vivo study demon-
strating the effects of inflammation on subcutaneous insulin PK. Results
establish that local inflammation induces adverse changes to insulin PK
metrics. As shifts in PK/PD and loss of glycemic control are correlated to
limited set lifetime, these findings suggest that local inflammation should
be further studied as a factor affecting clinical device performance.

Supported by: JDRF Industry Discovery & Development Partnerships
Disclosure:M.T. Novak: Employment/Consultancy; Becton Dickinson.
Stock/Shareholding; Becton Dickinson.
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Ameta-analysis comparing glycaemic outcomes with insulin glargine
in treat-to-target trials with clinical practice
M. Haglund, A. Wihl;
Landskrona Hospital, Landskrona, Sweden.

Background and aims: The “treat-to-target” approach is a key paradigm
in clinical development of novel insulins. Typically, an investigational
product and a comparator insulin are titrated aggressively to a predefined
uniform glycaemic target over a period of 6 to 12 months, during which
safety and efficacy parameters are assessed. However, the glycaemic
target used in a treat-to-target trial is almost invariably lower than that
commonly used in daily clinical practice, and titration of insulin to reach
said target is more aggressive. This meta-analysis was conducted in order
to generate a better understanding of potential differences between treat-
to-target trials and clinical practice in terms of glycaemic outcomes and
insulin dosing.
Materials and methods: A Medline search was conducted focusing on
identifying observational studies or real world evidence collected on
glargine users. Glycaemic outcomes (HbA1c and fasting plasma glucose
(FPG)) as well as insulin doses were recorded and a trial-level meta-
analysis was conducted. Similarly, phase III treat-to-target trials of novel
insulins (degludec, glargine U300 and LY2605541) were meta-analysed
separately. Only trials and English language publications including insu-
lin-naïve patients starting treatment with insulin glargine with a follow-up
period of 3 to 12 months were included.
Results: A total of 207 publications were identified for analysis. After
exclusion of irrelevant publications and publications lacking data on the
key outcomes, 24 publications encompassing a total of 34,648 patients were
included in the meta-analysis. The average HbA1c and FPG achieved at the
end of the treat-to-target trials in which patients were treated with glargine
was 7.12% (54.3 mmol/mol) and 6.4 mmol/l, and the average insulin dose
was 0.49 U/kg/day. These outcomes were significantly different from those
achieved in the publications based on real world clinical practice, where
HbA1c and FPG at end of follow-up was 7.45% (57.9 mmol/mol) and 7.2
mmol/l and the average daily insulin dose was 0.21 U/kg/day.
Conclusion: There are significant and important differences between
treat-to-target trials and everyday clinical practice. Patients in treat-to-
target trials typically achieve better glycaemic outcomes, but this meta-
analysis indicates that the difference may be less pronounced than might
have been expected. Furthermore, the improvement in glycaemia should
be viewed in the context of a significantly greater amount of basal insulin.
The safety and efficacy characteristics of basal insulins in everyday clin-
ical practice may not be readily extrapolated from treat-to-target trials
because of differences in insulin dosing and glycaemic outcomes. In order
to better understand insulin characteristics in everyday clinical practice,
we suggest that drug developers and regulators work together to promote
the use of pragmatic randomized insulin trials (PRINT). Combined with
evidence from clamp studies and treat-to-target trials, PRINTs would
potentially contribute important information to facilitate clinical decision
making.
Disclosure:M. Haglund:Other; Former employee of Novo Nordisk and
Eli Lilly. No current financial relations with either company. This study
conducted without financial support from any third party.

694
Which C-peptide predicts better the insulin necessity?
R. Capitão, C. Ferrinho, F. Santos, C. Bello, C. Barreiros, C. Saraiva, C.
Vasconcelos, S. Duarte;
CHLO, Lisbon, Portugal.
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Background and aims: C-Peptide is co-secreted with insulin and is used
to evaluate insulin dependency in Diabetes Mellitus (DM). It can be
measured in serum (SCP) or urine as concentration (UCP) or total amount
in 24h urine (24-UCP). The aim of this study is to evaluate which method
better correlates with the need of insulin for treatment in DM.
Materials and methods: We evaluated the measurements of SCP, UCP
and 24-UCP performed at our Hospital in 2007-2016. The presence and
type of DM were recorded as well as the patients under non-insulin
treatments, named insulin independent (II-DM), and patients treated with
insulin, named insulin dependent (ID-DM). The total daily units in ID-
DM patients was also recorded. Values of p≤0.01 were considered statis-
tically significant.
Results:A total of 692 C-peptide assays (354 SCP, 166 UCP and 172 24-
UCP) were analyzed in 233 patients. Of these, 73 had no diagnosis of
DM, 29 were classified as DM-1 and 131 as DM-2. The results of the
various methods used are shown in the table I. Mann-Whitney test
showed statistically significant differences in ID-DM compared to II-
DM patients using the 3 methods (p≤0.01). The Spearman correlation
found a statistically significant correlation between the 3 tests and the
total daily insulin units (p≤0.01; r = -0.34; -0.402; -0.316 for SCP, UCP
and 24-UCP respectively). The ROC curves were all statistically signif-
icant and the areas under curve were 0.72, 0.69 and 0.63 for SCP, UCP
and 24-UCP respectively. All patients with SCP, UCP and 24-UCP under
0.4 ng/mL, 12.6 ng/mL and 12.9 μg/24h respectively were treated with
insulin.
Conclusion: The value of C-peptide is different in ID-DM patients and
correlates with the dose of insulin. SCP seems to be the best predictor of
ID-DM and the UCP is the one that best correlates with the dose of insulin
administered. The cutoff for the necessity of insulin treatment, at least at
our laboratory, seems to be 0.4 ng/mL, 12.6 ng/mL and 12.9 μg/24h for
SCP, UCP and 24-UCP respectively.

Disclosure: R. Capitão: None.

695
Insulin treated patients titrated to HbA1c target require insulin dose
titration every 39 days on average to maintain glucose control
A.S. Rhinehart, J. Clarke, R. Booth;
Glytec, Waltham, USA.

Background and aims: Effective management of insulin dosing has
traditionally proven to be complex and highly individualized.
Therapeutic inertia by both providers and patients results in prolonged
treatment with non-insulin therapies and presentation of beta cell inade-
quacy before initiating or intensifying insulin. Standard methods for man-
ual titration of insulin typically follow a one-size fits all approach, with a
weight-based or fixed unit starting dose, that increases a fixed amount at
set time intervals. It is also unclear as to how frequently patients need dose
titrations to sustain improvements in HbA1c or whether conditions, such
as the resolution of hyperglycemia-induced oxidative stress, impact a
patient’s insulin dose after glucose control is achieved. The typical prac-
tice is to see a patient back for follow-up every 3-6 months once A1c is
controlled. Glucommander is a FDA-cleared and CE marked, integrated,
and personalized diabetes therapy management software intended to

assist healthcare providers with subcutaneous insulin dose titration by
analyzing blood glucose data and calculating patient-specific insulin rec-
ommendations for basal, mealtime, and correction doses. Prior studies
have demonstrated that Glucommander can assist providers in helping
patients safely and effectively achieve their target HbA1c. In one study,
42 patients were titrated to their glucose target range in an average of 11
days and sustained a 2.6% HbA1c improvement over 6 months. Another
study of 41 patients showed a 2.7% HbA1c improvement at 3 months. A
literature review identified limited evidence to help guide providers in
regards to how frequently to review glucoses and titrate insulin after a
patient has achieved glucose control. Once patients achieve their target
glucose range, Glucommander recommends an increased time interval
between interventions with continued remote monitoring with the use
of integrated cellular and Bluetooth enabled blood glucosemeter partners.
The intention of our study was to fill a perceived research gap in regard to
insulin titration intervals once a patient has achieved their target HbA1c.
Materials and methods: This retrospective study evaluated 71 patients
with both type 1 and type 2 diabetes mellitus, who had their insulin doses
adjusted by a healthcare professional who used Glucommander
Outpatient to analyze blood glucose data and calculate each dose titration.
Patients were on either basal insulin only, or basal and nutritional insulin.
We then calculated the average number of days between dose titrations in
those patients who reached their A1c target and were followed on
Glucommander for greater than 12 weeks.
Results: Patients were managed with Glucommander guided insulin ti-
tration for an average of 39 weeks. The average time to achieve target
glucose was 12 days; average HbA1c improvement at 12 weeks was
2.6%. After the first three months of treatment, the basal insulin dose
was adjusted an average of every 39 days and a nutritional bolus adjust-
ment was made an average of every 38 days.
Conclusion: The current practice of 3-6 month follow-up of a patient
after achieving glucose control is insufficient to maintain that control
and may put a patient at risk for hypo or hyperglycemia. Our study would
suggest that remote glucose monitoring accompanied by insulin titration
every 4-6 weeks is ideal in order to maintain adequate glucose control.
Supported by: Glytec
Disclosure: A.S. Rhinehart: Employment/Consultancy; Glytec. Stock/
Shareholding; Gytec.
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Insulin dependencywith and without glucagon: marked difference in
insulin requirement between patients with total pancreatectomy and
type 1 diabetes
Y. Hiromine1, S. Noso1, N. Babaya1, H. Ito1, F. Niwano1, I. Matsumoto2,
Y. Takeyama2, Y. Kawabata1, H. Ikegami1;
1Department of Endocrinology, Metabolism and Diabetes, Kindai
University Faculty of Medicine, Osaka-sayama, 2Department of
Surgery, Kindai University Faculty of Medicine, Osaka-sayama, Japan.

Background and aims: Patients with total pancreatectomy are
completely deprived of not only insulin, but also glucagon. Type 1
diabetes mellitus is also completely deprived of insulin, but glucagon
is preserved. Patients with total pancreatectomy and type 1 diabetes are
thus similar in absolute insulin deficiency, but different in glucagon,
providing unique opportunity to study the contribution of glucagon on
glucose metabolism in insulin-dependent state. To investigate the con-
tribution of glucagon on energy metabolism in complete absence of
insulin in vivo, insulin requirement and metabolic profiles in patients
with total pancreatectomy was studied in comparison with those in type
1 diabetes.
Materials and methods: Subjects studied were 28 individuals with type
1 diabetes and 10 individuals with total pancreatectomy. All individuals
were completely deficient in endogenous insulin (fasting CPR < 0.0066
nmol/L) and were hospitalized to optimize their glycemic control with
insulin pump. Total, basal and bolus insulin requirements as well as time-
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to-time pattern of basal insulin infusion rate were compared between total
pancreatectomy and type 1 diabetes.
Results: Insulin requirement in patients with total pancreatectomy were
markedly smaller in total daily dose (21.9 vs 35.9 units/day, P=0.003),
basal insulin (3.7 vs. 11.4 units/day, P=0.00001) and proportion of basal
insulin to total daily dose (16% vs. 33%, P=0.00003) than in type 1
diabetes. In contrast, bolus insulin requirement was comparable between
the two groups. Dawn phenomenon as assessed by the difference between
the maximum and the minimum insulin infusion rate during night was
less remarkable in total pancreatectomy than in type 1 diabetes (P=0.001).
Fasting plasma glucagon concentration was markedly lower in total pan-
createctomy than in type1 diabetes (P=0.00007), and was positively cor-
related with basal insulin requirement (P=0.038).
Conclusion: These data indicated marked difference in basal insulin re-
quirement between total pancreatectomy and type 1 diabetes, suggesting
the contribution of glucagon to basal insulin requirement and dawn
phenomenon.
Supported by: the Ministry of Health, Labor and Welfare, Japan
Disclosure: Y. Hiromine: None.
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Efficacy of sensor-augmented insulin pump with predictive low glu-
cose suspension: a multicentre clinical experience in adults and chil-
dren in Spain
P. Beato-Víbora1, L. Lázaro-Martín1, C. Quirós2, M. Martín-Frías3, R.
Barrio-Castellanos3, E. Gil-Poch4, F. Arroyo-Díez4, M. Giménez2;
1Department of Endocrinology, Badajoz University Hospital, Badajoz,
2Diabetes Unit, Hospital Clinic i Universitari., Barcelona, 3Paediatric
Diabetes Unit., Ramón y Cajal Hospital, Madrid, 4Department of
Paediatrics, Badajoz University Hospital, Badajoz, Spain.

Background and aims: A sensor-augmented pump with predictive low
glucose suspend function (SAP-PLGS), the MedtronicMiniMed 640G®,
has been commercially available in Europe since May 2015. The aim of
the study was to analyse the effect of SAP-PLGS on glycaemic control in
real-life clinical practice in adult and paediatric patients in 4 Paediatric
and Diabetes Department at 3 referral hospitals in Spain.
Materials and methods: A retrospective evaluation of all the type 1
diabetes patients treated with SAP-PLGS was performed. Baseline
HbA1c and HbA1c at 3, 6, 12 and 18 months were analysed.
Results: 170 patients were included, age: 32 ± 16 years, 48 (28%) pa-
tients < 18 years-old, 60% female, diabetes duration: 19 ± 13 years,
median time on SAP-PLGS: 6 months [3-12]. 145 patients had at least
3 months of follow-up. Main indication for SAP-PLGS were problematic
hypoglycaemia and/or hypoglycaemia unawareness (57%, n = 96), poor
glycaemic control (18%, n = 31), high glycaemic variability (14%, n =
23), pregnancy planning (4%, n = 6) and need to improve quality of life
(8%, n = 14). 28% (n = 48) of the patients had a previous history of severe
hypoglycaemia. Previous treatment is shown in the Table. CSII was
funded for all patient, 57 patients (34%) were self-funding the sensors
and 113 (66%) were getting reimbursement for them. 7 patients had
discontinued SAP-PLGS during follow-up, due to lack of benefit (n =
5), skin reaction (n = 1) and poor compliance (n = 1). In the group of
patients with baseline HbA1c > 7% in adults and > 7.5% in children (n =
67), HbA1c was significantly lower than HbA1c before the start of SAP-
PLGS at 3 months (7.9 ± 0.6% vs 7.5 ± 0.6%, n = 59), 6 months (7.9 ±
0.6% vs 7.5 ± 0.6%, n = 53), 12months (8.2 ± 0.7% vs 7.6 ± 0.8%, n = 26)
and 18months (8.3 ± 0.7% vs 7.3 ± 0.3%, n = 8), all p = 0.001. Percentage
of patients with HbA1c ≤ 7% in adults and ≤ 7.5% in children increased
from 45% to 60% at 3months (n = 45, p = 0.017) and from 57% to 61% at
12months (n = 57, p = 0.001), without significant differences at 6 months
(n = 63) or 18 months (n = 18).
Conclusion: Sensor-augmented insulin pump with predictive low glu-
cose suspension improves glycaemic control in children and adults with
type 1 diabetes in a real-world clinical setting.

Disclosure: P. Beato-Víbora: None.
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Foetal outcomes in pregnancies complicated by type 1 diabetes
treated with multiple daily injections of insulin and insulin pumps: a
systematic review and meta-analysis
P. Rys1, A. Ludwig-Galezowska2, M.T. Malecki2;
1HTA Consulting, Krakow, Poland, 2Department of Metabolic Diseases,
Jagiellonian University, Medical College, Krakow, Poland.

Background and aims:An adequate glycemic control in pregnant wom-
en with type 1 diabetes mellitus (T1DM) constitutes the most important
part of diabetes management, minimizing the risk of maternal or foetal
complications. Apart from pre-pregnancy care and proper patient educa-
tion, the key role in pregestational diabetes management constitutes the
mode of insulin delivery. Randomized clinical trials has shown the ad-
vantage of continuous insulin infusion (CSII) over multiple daily injec-
tions (MDI) in the general T1DM population in terms of glycemic control
and the reduction in severe hypoglycaemic episodes. However, it is not
clear whether there are any differences in fetal outcomes in pregnancies
complicated by type 1 diabetes (T1DM) that are treated with MDI and
those treated with CSII. Therefore we performed a systematic review
based on RCTs (randomized controlled trials) and non-RCTs to compare
both methods of insulin delivery in pregestational T1DM.
Materials and methods: The systematic search of major medical data-
bases (PubMed, EMBASE, CENTRAL) was performed to identify orig-
inal papers regardless of their methodology (randomized and observation-
al) and publication type (full text and conference abstract). Studies met
the inclusion criteria if they compared CSII vs. MDI in pregnant women
with T1DM. The studies were pooled in the meta-analysis to provide the
point estimate with 95% confidence intervals as well as heterogeneity and
publication bias assessment.
Results: The systematic search retrieved 38 original papers, including 15
conference abstracts. The majority of studies were open label,
nonrandomized controlled trials with high risk of selection bias.
Overall, the studies reported on 4499 pregnancies complicated by
T1DM. Meta-analysis of available studies has shown that CSII and
MDI provide similar results with respect to the risk of perinatal mortality
(RR = 0.88 [0.52; 1.47]), congenital malformation (RR = 1.19 [0.90;
1.57]) and percentage of caesarian sections (RR = 1.04 [0.94; 1.15]).
The risk of any kind of abortion did not differ significantly between the
CSII and MDI group (RR = 1.16 [0.92; 1.46]), however, spontaneous
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abortions were observed more frequently in the CSII group (RR = 1.54
[1.05, 2.25]), which could be due to reporting bias as women in the MDI
group booked later (8-9 vs 6 weeks) to antenatal clinics and therefore
early cases probably were detected less often than in patients in the CSII
group. In the CSII group, we observed a higher percentage of neonates
with birth weight large for gestational age defined as >90th percentile (RR
= 1.20 [1.07; 1.35]) as well as percentage of macrosomic births defined as
>4000 g (RR = 1.32 [1.05; 1.65). No significant difference between CSII
and MDI was noticed for other neonatal complications, including respi-
ratory distress syndrome, hypoglycemia, hyperbilirubinemia, shoulder
dystocia and ICU admissions. No evidence of publication bias was
observed.
Conclusion: In conclusion, the use of CSII in pregestational T1DM com-
pared to MDI may increase the risk of macrosomia, but not other fetal
complications.
Disclosure: P. Rys: None.
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A quality improvement project to reduce the prevalence of insulin
omissions among adults with diabetes admitted to a Hospital NHS
Trust
V. Oguntolu, F. Jozsa, M. Morgan, S. Wijetunge;
Medway Hospital NHS Trust, Gillingham, UK.

Background and aims: Data from the national diabetes in-patient
audit from 2016 reported that insulin errors are observed in 46%
(nearly half) of adults patients treated with insulin. The national
patient’s safety agency issued a patient safety alert in 2011 following
a review of patient safety incidents involving insulin over a six years
period. Six deaths and 12 incidents resulting in severe harm were
reported. 20% were due to drug omission particularly insulin.
Inappropriate insulin omission in in-patients can result in serious
harm. Insulin should never be stopped due to the risk of complica-
tions such as DKA and prolonged in-patient stay. The latest report
from the NADIA 2016, showed that in England and Wales, the
prevalence of insulin errors is high, we observed similar trend. The
aims of our project are to review the prevalence of insulin omission
among diabetes patients in our local hospital and to introduce mea-
sures to reduce the incidence by 50%.
Materials and methods: This is a 2-phase project, in the first phase;
we retrospectively reviewed patient’s case-files for all insulin-
treated diabetic patients on 4 wards over 3 weeks for baseline data’s.
In the second phase, we introduced quality improvement pathways
aim at reducing insulin omission; this was followed by prospective
data collection similar to the first phase. The pathways are: coloured
posters on the ward and drugs trolleys informing nursing staffs
about insulin omission and implementation of a novel clinical
reporting pathway on insulin errors. Data was also collected from
a separate medical ward as a control. Result were analysed and the
data was compared to control data.
Results: The prevalence of insulin omission on our wards was around
40%, p 0.001, similar to national average. Following quality improve-
ment measures there was a statistically significant 81% decrease in insulin
omissions p 0.0001. The control ward showed no statistically significant
change in insulin omissions. p 0.117
Conclusion: Insulin omission is national safety issue that could result in
serious harm to patients. The most common reason for insulin omission is
the fear of hypoglycaemia. Introducing quality improvement measures in
our hospital have shown significant reduction in insulin omission, there-
fore reducing the risk to patients. Similar quality measure could be
adapted to other hospitals. Increasing awareness of the importance of
timely insulin administration through pathways such as visual posters
and educational reminders is very effective and inexpensive tool for re-
ducing inappropriate insulin omission rates.
Disclosure: V. Oguntolu: None.

PS 051 Using technology in diabetes:
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Trends in BMI, diabetes and obesity-associated comorbidities after
explantation of the Duodenal-Jejunal Bypass Liner
N. Riedel1, K. Laubner2, A. Lautenbach1, P. Gijbels3, R. Stengel4, T.
Eberl5, F. Dederichs6,7, J. Aberle1, J. Seufert2;
1Department for Endocrinology and Diabetology, University Hospital
Hamburg-Eppendorf, Hamburg, 2Division of Endocrinology and
Diabetology, Department of Internal Medicine II, University Hospital of
Freiburg, Medical Faculty, Freiburg, 3Obesity Centre Düsseldorf, St.
Martinus-Krankenhaus Düsseldorf, Düsseldorf, 4Diakonissenanstalt
Emmaus, Niesky, 5Donau-Ries-Klinik, Donauwörth, 6Department of
Internal Medicine/Gastroenterology, Marienhospital Gelsenkirchen,
Gelsenkirchen, , 7Department of Internal Medicine/Gastroenterology,
Kath. Kliniken Hagen, Hagen, Germany.

Background and aims: A novel approach for treatment of obesity and
diabetes mellitus type 2 (T2DM) is represented by the temporary endo-
scopic duodenal-jejunal bypass liner (DJBL). Recent data from the
German DJBL registry provided evidence for substantial efficacy of the
DJBL during the implantation period in obese patients with T2DM.
However, little is known about the trends of comorbidities and BMI after
explantation of the DJBL, which have been investigated in the registry in
this report.
Materials andmethods: For this analysis, patients from the registry were
selected if they had a data-set at implantation, explantation and at least
one time-point after explantation of the DJBL. We analyzed a group of
patients with data at at least 11months after explantation of the DJBL (n =
35).
Results:HbA1c and BMI re-increased after explantation of the DJBL but
stayed significantly below the postexplantation visit as compared to base-
line. However, a concomitant increase of the mean number of antidiabetic
drugs, which were reduced during the implantation period, was observed.
There was a deterioration seen for blood pressure, total cholesterol, LDL-
cholesterol and number of daily intake of antihypertensive and lipid low-
ering drugs over the postexplantation period.
Conclusion: With this data we show that improvement of HbA1c and
BMI can bemaintained over a time of nearly one year postexplantation of
the DJBL. However, for HbA1c this may be biased by intensified medical
treatment. However, effects deteriorate with time after explantation.
These results suggest that implantation of the DJBL needs to be integrated
in a long-term weight management program as most of other interven-
tions in obese patients with T2DM.
Clinical Trial Registration Number: EBRD 001
Supported by: GID
Disclosure: N. Riedel: Grants; Establishment of the DJBL registry was
supported by an unrestricted grant from GI Dynamics Inc., Lexington,
MA, USA (GID).
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Efficacy, safety, tolerability and sustainability outcomes of
endoscopic proximal intestinal exclusion with EndoBarrier: 1st UK
NHS EndoBarrier service for diabesity
R.E.J. Ryder1, M. Yadagiri1, S.P. Irwin1, W. Burbridge1, H. Gandhi2,
R.A. Allden3, J.P. Bleasdale4, E.N. Fogden3, M.R. Anderson3, P. Sen
Gupta1;
1Diabetes, City Hospital, Birmingham, UK, 2Dietetics, City Hospital,
Birmingham, UK, 3Gastroenterology, City Hospital, 4Anaesthetics, City
Hospital, Birmingham, UK.

Background and aims: Our institution leads a UK, multicentre,
randomised controlled trial investigating the interaction of Endobarrier
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therapy, a 60cm endoscopically implanted proximal intestinal liner, with
glucagon-like peptide-1 drug therapy. Our aim was to evaluate whether
acquired experience could translate into establishment of an effective and
safe UK National Health Service (NHS) Endobarrier service for type 2
diabetes and obesity.
Materials and methods: i) We initiated the 1st NHS Endobarrier service
for patients with suboptimally controlled type 2 diabetes and obesity. ii)
We primed patients to maintain improvements after, by instituting behav-
iour changes during, the period of up to 1 year of Endobarrier. iii) We
established a secure online registry to monitor outcomes.
Results: Since service initiation 65/153 (42%) referred have been accept-
ed for treatment. 50 patients have had an Endobarrier implanted. 31 pa-
tients (see table) have had Endobarrier removed after treatment with the
device. Mean±SDHbA1c fell by 24.7±24.1 mmol/mol from 81.4±23.4 to
56.7±11.6 mmol/mol (p<0.001), weight fell by 15.6±9.2 kg from 120.5
±28.3 to 104.9±29.4 kg (p< 0.001) and systolic blood pressure from
137.3±13.7 to 124.9±15.8 mmHg (p<0.001). Serum alanine aminotrans-
ferase (ALT) reduced from 33.5±20.8 to 18.8±10.7U/L (p<0.001). In the
17 patients on insulin, median (IQR) total daily insulin dose reduced from
100 (40-130) to 30 (0-62) units (p=0.003) with 6/17 (35%) discontinuing
insulin. Of 17 patients who have reached the 6 months post Endobarrier,
11/17 (65%) had sustained the substantial improvement achieved with
Endobarrier. Of the 6 whose weight and/or HbA1c deteriorated after
removal, 5/6 (83.3%) had big depression problems. 2/31 (6.5%) patients
had early Endobarrier removal, one for gastrointestinal haemorrhage at 10
weeks having not complied with proton pump inhibitor therapy advice
and one due to liver abscess at 7 months. Early removal led to resolution
in both cases. All other patients achieved a full year of Endobarrier treat-
ment. 93.8% patients would be extremely likely to recommend this ser-
vice to friends and family.
Conclusion: This inaugural NHS service demonstrates Endobarrier to be
highly effective in patients with refractory diabesity, with high patient
satisfaction levels and an acceptable safety profile. After Endobarrier
removal, 65% were able to sustain the benefits in HbA1c, weight, insulin
dose and reduction in liver fat (as suggested by ALT reduction), and they
reported considerable improvements in wellbeing, energy, and exercise
ability. As endoscopy units are ubiquitous, our service could be readily
disseminated, with the registry useful for on-going monitoring
worldwide.

Disclosure: R.E.J. Ryder: None.
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Performance of a non-invasive glucose monitoring device for people
with prediabetes and type 2 diabetes
K. Bahartan1, A. Gal1, E. Naidis1, A. Rozner1, A. Drexler2, K. Horman1,
T. Lin1;
1Integrity Applications Ltd., Ashdod, Israel, 2Division of Endocrinology,
Diabetes and Hypertension, David Geffen School of Medicine, Los
Angeles, USA.

Background and aims: Tight glycemic control is essential for delaying
and even preventing the complications associated with type 2 diabetes
mellitus (T2DM). Self-monitoring of glucose levels is a key component
for achieving this goal. The positive effect of self-monitoring has also

been demonstrated on pre-diabetic subjects whose state has deteriorated
to T2DM (i.e., newly diagnosed T2DM individuals). Therefore, it is
suggested that people with prediabetes may also benefit from self-
monitoring and tight glycemic control. However, a major challenge in
diabetes management is increasing the limited compliance with self-mon-
itoring. This may be achieved by adopting a non-invasive approach,
which aims to alleviate the pain associated with invasive devices. The
present study evaluated the performance of GlucoTrack®, a truly non-
invasive glucose monitoring device, in all intended use diabetes popula-
tions: people with prediabetes, persons newly diagnosed with type 2
diabetes and individuals with long-duration of type 2 diabetes.
Materials and methods: Device performance was evaluated on 32 sub-
jects, including people with prediabetes (N=7), people with newly diag-
nosed type 2 diabetes (diabetes duration < 5 years; N=9) and people with
long-duration type 2 diabetes (N=16). The accuracy of the device was
clinically evaluated using Consensus error grid (EG) analysis and numer-
ically evaluated using mean and median absolute relative difference
(ARD) and mean absolute difference (MAD).
Results: Overall, 99.6% of 224 points were in the clinically accepted A
and B zones of the Consensus EG. Similar proportions were found in the
pre-diabetes, newly diagnosed and long-duration type 2 diabetes (100%,
98.4%, and 100%, respectively; Table 1). Mean ARD, median ARD and
MAD results for all tested groups are presented in Table 1.
Conclusion: This study demonstrates high accuracy of GlucoTrack de-
vice. Clinical and numerical accuracies were comparable between all
groups, indicating that the device is suitable for people with long and
short durations of type 2 diabetes as well as prediabetes. Due to its non-
invasive nature, the device has the potential to enhance compliance of
glucose self-monitoring and improve glycemic control, and therefore re-
duce diabetes-related complications and in certain cases even prevent the
development of diabetes in individuals with prediabetes.

Clinical Trial Registration Number: NCT00889668
Disclosure: K. Bahartan: Employment/Consultancy; Integrity
Applications Ltd.

703
A prospective pragmatic clinical trial in type 2 diabetes to compare
the V-Go insulin delivery device with standard treatment
optimisation
M. Cziraky1, S. Abbott2, M. Nguyen2, P. Strange3, T. Wasser1, L.
Nowalk1, K. Larholt1;
1HealthCore, Wilmington, 2Valeritas, Bridgewater, 3IMD, Princeton
Junction, USA.

Background and aims: This prospective multicenter clinical study was
conducted in a real world community-based practice setting. The study
objective was to evaluate patients treated with the V-Go insulin delivery
device compared to standard treatment optimization control (STO).
Materials and methods: The trial utilized cluster randomization where
study sites rather than individual patients were randomized to V-Go or
STO. Patients in the United States with type 2 diabetes taking insulin
were enrolled and treated according to routine practice by their healthcare
provider for up to 4 months. Patients initializing V-Go stopped using
other insulin delivery devices while insulin and other diabetes treatments
were continued and optimized in control patients. All treatments, medi-
cations and supplies were obtained by usual care utilizing patient insur-
ance. The primary outcome was the difference in the change in A1C from
baseline to end of study (EOS).

Diabetologia (2017) 60 (Suppl 1):S1–S608 S321



Results:The analysis population included 415 patients, 246 STO and 169
V-Go across 52 sites. Mean age was 59.8 years and weight was 220.7 lbs
(100.1 kg). The study population was 62.4% Caucasian and 25.8%
African American. The baseline A1C ranged from 7.9 to 14.2%. Nearly
all patients (96.4%) had at least one comorbid condition. There were
significant A1C decreases from baseline with V-Go (-0.95%, p<0.001)
and STO (-0.46%, p<0.001) and for V-Go vs. STO (p<0.002) despite a
significant reduction (p<0.001) in mean total daily insulin dose (TDD)
with V-Go. V-Go baseline TDD was 71.3 U/Day (0.76 U/Kg) which
decreased to 54.03 U/Day (0.57 U/Kg) at EOS. STO baseline TDD was
72.2 U/Day (0.72 U/Kg)which was unchanged at EOS (71.8 U/Day; 0.72
U/Kg). Baseline A1C was higher for V-Go vs. STO (9.88% vs. 9.34%;
p<0.001) indicating a possible selection bias by study investigators ran-
domized to the V-Go group of more advanced diabetes patients initiating
V-Go given the a priori randomization of treatment sites. The figure
describes the relationship between insulin dose (U/Day) and A1C re-
sponse. Data were analyzed using a mixed model with site as a random
effect. Treatment groups are presented by decile boundaries. The distri-
bution graph shows the higher baseline A1C in the V-Go group compared
to SOC at similar insulin doses. SOC had minor change in A1C with
minimal change in TDD; V-Go had a resultant shift to lower A1Cs and
TDD with the lower A1C deciles nearing guideline A1C goals at a mod-
est TDD.
Conclusion: This prospective pragmatic clinical trial provides evidence
of increased glycemic control coupled with decreased total insulin re-
quirements in type 2 diabetes patients initiating V-Go.

Supported by: Valeritas
Disclosure: M. Cziraky: Grants; Valeritas. Other; Valeritas.
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Equivalent efficacy of intensive self-monitoring of blood glucose to
real time continuous glucose monitoring in adults with type 2
diabetes
Y. Takano1, Y. Namiki1, H. Sasaki1, Y. Murohashi2, H. Takamine1, K.
Inazumi1, U.N. Osada1;
1Saiseikai Yokohamashi Nanbu Hospital, 2Yokohama City University
Graduate School of Medicine, Yokohama, Japan.

Background and aims: Self-monitoring of blood glucose (SMBG) im-
proves patients’ adherence and glycemic control in diabetes. Use of real
time continuous glucose monitoring (RT-CGM) in combination with
SMBG brings even better glycemic control than SMBG alone.
However, effectiveness of RT-CGM compared with more intensive
SMBG is not clear. The aim of this study is to analyze the effectiveness
of RT-CGM, retrospective CGM and, intensive SMBG in adults with type
2 diabetes.
Materials and methods: This is the interim analysis of the investigator-
initiated randomized, open-labelled clinical trial. Patients were type 2
diabetes adults admitted to our hospital from August 1, 2016 to

March 2, 2017. Patients of age over 85 years, pregnant, admission less
than 1 week, or emergency hospitalization were excluded. Patients were
randomized to SMBG with RT-CGM using the Medtronic MiniMed
620G, SMBG with retrospective CGM using Medtronic iPro2®, or
SMBG alone. Randomization was performed by computer generated
number according to predefined block size. Both CGMs were worn for
the maximum period of 6 days. SMBG was done 6 times a day at every
pre-meal and 2 hours post-meal. Primary outcome was the change in
HbA1c from baseline to 12weeks. As the secondary outcomes, change
in mean glucose level from the day of admission to discharge day, and
frequency of in-hospital hypoglycemia (glucose level<70mg/dl from
SMBG data) were evaluated. We also evaluated patients’ satisfaction to
treatment using Diabetes Treatment Satisfaction Questionnaire (DTSQ),
Problem Area in Diabetes Survey (PAID).
Results: Fifty-seven patients were enrolled and 16 patients were allocated
to RT-CGM group, 11 to retrospective CGM group, and 30 to SMBG
group. Among these 57 patients, 35 (61.4%) were male, mean age was
65.8±10.8 years, diabetes duration was 7.7±7.6 years, BMI was 26.0±5.2
kg/m^2, and HbA1c was 9.1±1.9%. Overall, glycemic control was im-
proved after treatment for both HbA1c and the mean glucose level;
HbA1c from 9.1±1.9% to 6.8±1.1%, mean glucose level from 191
±63mg/dl to 135±19mg/dl. However, the changes were not significantly
different between the groups. (Table1) As the safety profile, hypoglyce-
miawas rarely seen during hospitalization with no difference in frequency
between the groups (P=0.54). There were no differences in patients’ sat-
isfaction to treatment assessed byDTSQ, PAID at hospital discharge date,
either.
Conclusion: Among adults with type 2 diabetes, intensive SMBG may
have the equivalent effect to RT-CGM and retrospective CGM.

Disclosure: Y. Takano: None.

705
Insulin treatment and glucose patterns of 29,673 patients with
diabetes using a tubeless insulin pump system and a cloud-based data
management system
J.E. Layne, J. He, Y. Zheng, T.T. Ly;
Insulet Corporation, Billerica, USA.

Background and aims: Use of data management systems (DMS) by
patients with diabetes can provide valuable insights for clinicians and
patients to guide treatment decisions; however, there is little real world
data surrounding their use. This study characterized blood glucose (BG)
profiles and self-management patterns of a large cohort of patients with
diabetes treated with a tubeless insulin pump using a cloud-based and
mobile diabetes DMS.
Materials and methods: Anonymized data from patients with diabetes
treated with a tubeless insulin pump and ≥3 mo data downloaded from
their personal diabetes manager (PDM) to the DMS were analyzed.
Analyses were also performed for subsets of patients with CGM use
>15 days and with self-reported, de-identified demographic profiles.
Variables included mean BG, percent time <70 mg/dL, total daily dose
(TDD) of insulin, basal/bolus ratios, frequency of fingerstick BG testing,
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percentage using advanced pump features >1x/mo and estimated A1c.
Mean sensor glucose and percentage time 70-180 and >180 mg/dL over
24-hr and overnight (20:00 to 8:00) were also examined for CGM users.
Results: Data were available for 29,673 patients from January 2015
through February 2017. The mean±SD BG was 185.8±40.6 mg/dL, time
<70 mg/dL 9.0%±11.0, TDD 43.2±21.6 U/d, 53% basal delivery, BG
testing 4.2±2.4 x/d, 34.7% advanced pump feature use and estimated
A1c 8.1%. Glycemic profiles for CGM users overall (n=2,509, 8.4%)
and subsets of CGM patients stratified by age group are presented in
the Table. CGM users reported BG testing 4.6±2.5 x/d and 63.8% used
advanced pump features. Estimated mean A1c was 7.8%, 7.6% and 7.1%
for pediatric, adolescent and adult CGM users, respectively. The type 1
diabetes cohort with self-reported demographic data (n= 4,239, 14.3%)
included 25% pediatric, 18% adolescent and 57% adult patients. Overall
the type 1 diabetes cohort was age 28.0±18.6 yr, 55% female, mean BG
184.3±39.6, TDD 38.9±19.3 U/d, 50.1% basal delivery, BG testing 4.8
±2.4 x/d, 42.9% advanced feature use, estimated A1c 8.0%, with insulin
pump and DMS use of 28.0 and 11.7 mo, respectively. Patients with type
2 diabetes (n=393) were age 56.8±10.9 yr, 46% female, mean BG 173.3
±40.5, TDD 57.4±25.4 U/d with 59.8% basal delivery, blood glucose
testing 3.4±1.4 x/d, 21.9% advanced feature use, estimated A1c 7.7%,
with insulin pump and DMS use of 22.0 and 12.8 mo.
Conclusion: These real world data characterizing a large cohort of pa-
tients with diabetes provide insight to self-management patterns and gly-
cemic profiles with current technology use. For patients with type 1 and
type 2 diabetes across all age groups the use of a tubeless insulin pump
and a cloud-based DMS with or without CGM use was associated with
frequent fingerstick BG testing and a high prevalence of advanced insulin
pump feature use. The mean BG levels in the cohort overall compared
favorably to U.S. national averages with the lowest BG levels observed in
the subset of patients using CGM.

Disclosure: J.E. Layne: Employment/Consultancy; Insulet Corporation.
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Frequency of blood glucose monitoring and glycaemic outcomes with
adoption of Continuous Glucose Monitoring (CGM)
T.C. Walker1, T.D. Riddlesworth2, D. Price1;
1Dexcom, Inc., San Diego, 2Jaeb Center for Health Research, Tampa,
USA.

Background and aims: Diabetes treatment-related decisions, such as
determining an insulin dose, have historically relied on self-monitored
blood glucose (SMBG) results. Due to improved accuracy, one CGM
system is now indicated (CE Mark and FDA approval) for non-
adjunctive use – it can replace SMBG measurements for routine diabetes
management decisions. Numerous studies have associated CGMuse with
reductions in both hypoglycemia and HbA1c. In six of these studies
(Table), SMBG frequency was found to decrease with CGM use.
However, none of the studies reported the association of SMBG reduction
and glycemic benefit or risk. We examined the relationship between the
extent of SMBG frequency reductions and glycemic outcomes in the
DIaMonD Study.

Materials and methods: The DIaMonD randomized controlled trial in-
troduced CGM to subjects who were using multiple daily injections. In
this group, there were 175 subjects (99with T1D, 76with T2D) for whom
SMBGmeter data were available at baseline and followup. Data from this
study were retrospectively analyzed to relate reductions in SMBG testing
frequency and changes in HbA1c. We compared HbA1c changes ob-
served with larger vs. smaller reductions in SMBG frequency using an
analysis of covariance model adjusted for baseline HbA1c and clinical
site as a random effect.
Results: Subjects’mean±SD baseline HbA1cwas 8.6±0.6% and age was
52±14 years. Baseline SMBG frequency was 4.7±1.6/day and decreased
to 3.3±1.5/day at week 24, a 30% reduction.MeanHbA1c reduction from
baseline was similar in the 75 subjects who reduced their SBMG frequen-
cy by >1 test/day compared to the 100 subjects who reduced it by ≤1
test/day (-0.9 percentage points in both groups; p=0.36). Further, when
comparing subjects in the top quartile of SMBG reduction (mean de-
crease of at least 2.2 tests/day; n=43) to subjects in the lowest quartile
of SMBG reduction (mean decrease of no more than 0.4 tests/day; n=43),
mean HbA1c reduction was similar (-0.9 percentage points in both
groups; p=0.56). Findings were similar in participants with T1D and
T2D (p=0.39). There was only 1 severe hypoglycemic event in each
SMBG group (SMBG reduction of >1 and ≤1 test/day).
Conclusion: These data demonstrate that reduction of SMBG frequency
with CGM use does not impact glycemic control, suggesting that
nonadjunctive use of CGM does not diminish the safety and effectiveness
of CGM.

Clinical Trial Registration Number: NCT02282397
Disclosure: T.C. Walker: Employment/Consultancy; Dexcom.
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Efficacy and safety of an insulin decision support system in the
treatment of steroid hyperglycaemia in patients with graft-versus-
host-disease: a randomised pilot trial
F. Aberer1, J. Holzgruber1, N.J. Tripolt1, A. Zebisch2, H. Greinix2, H.
Sill2, J.K. Mader1, T.R. Pieber1, A. Wölfler1, H. Sourij1;
1Endocrinology and Diabetology, Medical University of Graz,
2Haematology, Medical University of Graz, Graz, Austria.

Background and aims: Graft-versus-host-disease (GvHD) is a common
and life-threatening complication in patients undergoing allogeneic stem
cell transplantation. Since high-dose systemic glucocorticoids are the
established first-line therapy, about half of these patients develop
steroid-induced hyperglycaemia, which has been associated with adverse
outcome in this patient population. Adequate glucose control in these
patients proved to be challenging. Over the last decades, decision support
systems (DSS) were developed to standardise and facilitate insulin treat-
ment for patients during hospitalisation. To date, there is still only sparse
data available on the performance of decision support systems in patients
with steroid-induced hyperglycaemia. We aimed to investigate whether
glucose control with an electronic algorithm-based decision support sys-
tem for insulin therapy (GlucoTab®) is effective and safe in this patient
group.
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Materials and methods: We randomly assigned 10 patients with
acute GvHD and hyperglycaemia (2 independent fasting glucose
values >7.8 mmol/L) while receiving corticosteroid therapy to
either an electronic algorithm-based decision support system
(GlucoTab®, GT) or conventional treatment (CON) according to
local standards. Glycaemic control was assessed by frequent cap-
illary blood glucose (BG) measurements during hospital stay.
Follow-up period was 6 months.
Results:Mean total daily insulin dose was 36.8 ± 28.0 U (GT) vs 11.6 ±
12.0 U (CON). Mean daily prednisolone or equivalent dose was 74.1 ±
44.3 mg (GT) vs. 95.2 ± 65.3 mg (CON). The percentage of glucose
values within the target range (3.9-10.0 mmol/L) was 68.2% for GT vs.
64.2% for CON. Numbers of hypoglycaemic events (BG <3.9 mmol/l)
were 3 (GT) and 30 (CON) (p=0.026), respectively.
Conclusion: Insulin treatment guided by GlucoTab® was effective and
safe in GvHD patients with steroid induced hyperglycaemia during hos-
pital stay. As compared to standard care, the DSS based regimen showed
a higher percentage of values in target range and was associated with
lower hypoglycaemia rates. Further optimisation of the algorithm for
high-dose steroid treatment is about to be processed. To explore whether
good glycaemic control might also improve patients’ outcome, larger
studies are needed in this Population.
Disclosure: F. Aberer: None.
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Carbohydrate-to-insulin ratio: a major factor that could influence
daytime glucose control of a hybrid closed-loop system
A. Roy1, B. Grosman1, N. Parikh1, D. Wu1, S.W. Lee2, F.R. Kaufman2;
1IIM - R&D, Medtronic Diabetes, 2Clinical, Medtronic Diabetes,
Northridge, USA.

Background and aims: The MiniMedTM 670G hybrid closed-loop
(HCL) system was designed to automatically adjust basal insulin
delivery every 5 minutes based on sensor glucose (SG) values and
insulin delivery history. The system includes the MiniMed 670G
pump, Guardian® Sensor 3, and a proprietary control algorithm.
During the HCL pivotal trial, subjects needed to calibrate the
sensor, notify the system of exercise, and enter mealtime carbo-
hydrate estimates in order to deliver meal-boluses. The HCL piv-
otal trial data was analyzed to study the effect of a more aggres-
sive carbohydrate-to-insulin (CHO:I) ratio (i.e., more insulin for a
given carbohydrate estimate) on daytime glucose control during
the study period.
Materials and methods: A ten-center pivotal trial was conducted with
124 type 1 diabetes patients. The study protocol consisted of a 2-week
Manual Mode (run-in phase) followed by a 3-month in-home Auto Mode
(study phase) of HCL control. Percentage of daily insulin administered as
meal bolus (which is a reliable indicator of the aggressiveness of meal
bolus) and SG data during the daytime period (6:00am-11:59pm) was
analyzed.
Results: The figure represents the daytime mean SG value with
respect to the percentage of daily insulin administered as meal bo-
lus, during the study period. A Pearson’s correlation coefficient
shows a significant (p<0.001) inverse correlation between daytime
mean SG value and percentage of daily insulin administered as meal
bolus (R=−0.5), thus demonstrating a higher daily percentage of
meal bolus due to the more aggressive CHO:I ratio resulting in
lowered daytime mean SG values.
Conclusion: The post-hoc analysis of subjects in the HCL pivotal trial
demonstrates a significant effect of a more aggressive CHO:I ratio on
automatic insulin delivery that impacts overall daytime glucose values.
Overall, the 670G system was safe for unsupervised at-home use by
adults and adolescents. Additionally, the system resulted in a significant
decrease in HbA1C levels, especially when the initial HbA1C at baseline
was >7.0%.

Clinical Trial Registration Number: NCT02660827
Disclosure: A. Roy: Employment/Consultancy; Employee and stock
holder of Medtronic plc.

709
Determining duration of closed-loop studies: evidence from a
randomised day-and-night three month trial
L. Leelarathna1, H. Thabit2, M.E. Willinska2, S. Dellweg3, J.K. Mader4,
S. Hartnell5, C. Benesch3, M. Holzer4, H. Kojzar4, M.L. Evans2, S.
Arnolds3, T. Pieber4, R. Hovorka2, On behalf of AP@home consortium;
1Manchester Diabetes Centre, University of Manchester, Manchester,
2Wellcome Trust-MRC Institute of Metabolic Science, University of
Cambridge, Cambridge, UK, 3Profil, Neuss, Germany, 4Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Medical University of Graz, Graz, Austria, 5Department of Diabetes
and Endocrinology, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK.

Background and aims: Randomised clinical trials of closed-loop insulin
delivery have ranged from a single day to 3 months. The time required by
closed-loop systems to achieve stable glucose control including behav-
ioural adaptation to take place is currently unknown. We addressed this
aspect by comparing outcomes after 1 week, 4 weeks, and 12 weeks
(reference) of day-and-night closed-loop insulin delivery.
Materials andmethods:Analysis was performed retrospectively on data
from an open-label, three-centre, multi-national randomised two-period
crossover day-and-night hybrid closed-loop study. Thirty-three adults
with type 1 diabetes on insulin pump therapy (age 40.0±9.4years, dura-
tion of diabetes 20.9±9.3years, baseline HbA1c 8.5±0.7%, duration of
pump therapy 7.8±5.9years) were recruited and underwent automated
hybrid closed-loop for 12 weeks within a randomised clinical trial.
Sensor-based glucose outcomes during closed-loop intervention after 1
week and 4 weeks were compared with outcomes after 12 weeks using
paired samples T-tests or Wilcoxon signed rank tests.
Results: Compared with 12 weeks, there was no difference in time spent
hypoglycaemia <3.9 mM at 1 and 4 weeks (Table). In contrast, a small
increase in time spent <3.0 mM was noted between 4 and 12. Nadir of
mean glucose and time spent >10mM were shown at 1 week, whilst
modest increase noted at 4 and 12 weeks. Total daily insulin and time
in target were not statistically different between time points.
Conclusion: Glucose control settles rapidly after start of closed-loop,
with comparable outcomes at 1, 4 and 12 weeks. An increase in mean
glucose and time spent >10mM of borderline clinical significance was
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present at 12 weeks compared to 1 and 4 weeks. A trend towards more
time spent hypoglycaemia <3.0mM at 12 weeks was observed although
absolute percentages were low. We conclude that closed-loop trials of 4
weeks may be sufficient to provide representative data for majority of
glucose outcomes, but assessment of time spent hypoglycaemia <3.0mM
may warrant longer trial duration. System use over longer periods may
change which warrants longer studies to take place.

Clinical Trial Registration Number: NCT01961622
Supported by: Seventh Framework Programme of the European Union
(ICT FP7- 247138)
Disclosure: L. Leelarathna: None.
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FreeStyle Libre use for self-management of diabetes in children and
adolescents
F. Campbell1, O. Kordonouri2, N. Murphy3, C. Stewart4;
1Leeds Children's Hospital, Leeds, UK, 2Childrens Hospital Auf der Bult,
Hannover, Germany, 3Chilren’s University Hospital, Dublin, Ireland,
4Antrim Area Hospital, Antrim, UK.

Background and aims: The impact of using the FreeStyle LibreTM Flash
Glucose Monitoring System has been reported in adults with diabetes.
This study aimed to evaluate the use of FreeStyle Libre as a replacement
for self-monitoring of blood glucose (SMBG) in young people (4-17
years) with type 1 diabetes (T1D).
Materials and methods: Patients (n=76, 58% CSII users, 46%
males) enrolled in a 10 week single arm European study (UK,
Ireland and Germany) and underwent 2 weeks baseline masked
(blinded) wear, followed by 8 weeks open use according to label-
ling. The primary endpoint was non-inferiority of glycaemic con-
trol assessed using time in range. Patients were aged 10.3±4.0
years (mean±SD) with baseline HbA1c 62.9±11.1 mmol/mol (7.9
±1.0%), T1D duration 5.4±3.7 years and self-reported SMBG tests
7.3±2.7/day.
Results: Time in range (3.9-10.0 mmol/L) significantly improved vs.
baseline by 1.0±2.8 hours/day (mean±SD), p=0.0056. HbA1c significant-
ly improved vs. baseline, -4.4±5.9 mmol/mol (-0.4±0.6%), p<0.0001.
Time in hyperglycaemia (>10.0 mmol/L) significantly reduced vs. base-
line by -1.2±3.3 hours/day, p=0.0038, while no statistically significant
changes were observed for time in hypoglycaemia (time <3.9 mmol/L,
baseline, 1.1±1.2 hours/day). Total daily insulin dose increased by 1.4
±3.5 units (p=0.0010). Scan frequency of FreeStyle Libre was on average
12.9 times daily, whereas SMBG tests dropped from a median of 8.0
(baseline) to 1.0 per day during open use. Diabetes Treatment
Satisfaction Questionnaire showed increased overall treatment satisfac-
tion for parents (n=70), 21.7±6.6 (mean change score±SD), p<0.0001 and
teens (13+years) (n=23), 18.7±5.6, p<0.0001. Occurrences of mild or
moderate sensor insertion site symptoms were as expected with device
use (96 from 42 patients). Three device-related adverse events (AEs), all
mild (dry collection, dry flaky skin and redness) were reported by 3
patients. There were no device-related serious AEs.
Conclusion: Use of FreeStyle Libre as a replacement for SMBG by
children and adolescents with T1D improved glycaemic control, reduced
HbA1c with no change in hypoglycaemia and enhanced treatment
satisfaction.
Clinical Trial Registration Number: NCT02821117
Supported by: Abbott Diabetes Care
Disclosure: F. Campbell: None.
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Intermittent scanned glucose (FGM) in pediatrics with typ 1 diabe-
tes: correlation with traditional metabolic control parameters, a
multicentre DPV analysis of 476 patients
T. Biester1, J. Hermann2, B. Heidtmann3, B. Rami-Merhar4, U. Ermer5,
J. Wolf6, M. Freff7, B. Karges8, D. Agena9, T. Danne1, R. Holl2, DPV
Study Group;
1Diabetes-Center for Children and Adolescents, auf der Bult, Hannover,
2Institute for Epidemiology undMedical Biometry, University Ulm, Ulm,
3Catholic Children's Hospital Wilhelmstift, Hamburg, Germany,
4Department of Pediatrics, Medical University, Vienna, Austria,
5Pediatric Department, St. Elisabeth Clinic, Neuburg/Donau, 6Pediatric
Department, St.-Vincenz Hospital, Paderborn, 7Princess Margaret Clinics
for Children, Darmstadt, 8Pediatric Department, Bethlehem Health
Center, Stolberg, 9Pediatric Practice, Hildesheim, Germany.
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Background and aims: The method of flash glucose monitoring (FGM)
is a novel alternative to finger-prick blood glucose measurements
(SMBG).Current FGM devices provide actual glucose values, trend ar-
rows and a retrospective continuous curve of interstitial glucose during
the last 8 hours. Combining anonymized profiles with registry data allows
real-world analysis of the impact of this new technology in pediatric
patients, an age-group characterized by instable glucose values.
Materials and methods: The DPV-Register (“Diabetes-Patienten-
Verlaufsdokumentation”),a longitudinal surveillance of patients in
Austria, Switzerland, Luxemburg and Germany since 1995, has imple-
mented a method to upload glucose profiles from real-time CGM and
FGM devices.In this cross-sectional analysis, FGM data are compared
to traditional parameters of glycemic control. Until March 20 2017, we
documented flash glucose profiles from 476 patients with T1DM (74,517
total days, 134.9 days per patient). Median age of patients was 12.1 years
(Q1-Q3: 8.8 - 14.9),duration of Diabetes 3.4 years, 54.0 % male, 67.2 %
with insulin pump therapy (CSII)
Results: Median glucose value was 176.5 mg/dl (9.8 mmol/L). Time in
range: 50.9% of individual glucose values were in-between 70 and 180
mg/dl (3.9 and 10 mmol/L), 2.2% <54, 6.2 % < 70, 42.9 % > 180 (<3.0,
<3.9, >10). In 20.9% of the documented time, interval glucose was > 250
mg/dl (> 13.9 mmol/L),in 3.1 % of the time even above 400 mg/dl (22.2
mmol/L).The estimated HbA1c from these profiles was 7.8%, the corre-
sponding median from blood based measurement 7.1 % (Spearman-cor-
relation: r=0.66). n=320 of these patients were on insulin pump therapy,
n=156 had MDI. Median Glucose was similar in patients with CSII or
MDI (176mg/dl - 9.8 mmol/L vs. 179 mg/dl - 9.9 mmol/L p=0.92 ; Time
in Range 50.7% vs. 51.3%, p=0.87). During adolescence (age >= 12
years, n= 245) FGM profiles demonstrated significantly worse glucose
control: median glucose 183.4 versus 171.6 mg/dL, time-in-range 47.2 %
versus 54.6%.No significant differences between boys and girls were
present.On weekends, median glucose values were slightly higher than
during weekdays: 179 vs. 176 mg/dl (9.9 vs. 9.7 mmol/L), p<0.001; time-
in-range 50.6% versus 51.2 %, p<0.001).
Conclusion: Intermittent continuous measurement of tissue glucose al-
lows a more in-depth ana lys is of glycemic cont ro l and
variability.Subgroup analysis revealed clear differences between age-
groups, as well as according to treatment modality.Correlation to mea-
sured HbA1c seems to be lower compared to adult patients, probably
reflecting the lower stability of metabolic control in pediatric
patients.Real-world data will help to determine the value of FGM/CGM
profiles to improve clinical and patient related outcomes in pediatric
diabetology.
Supported by: Abbott
Disclosure: T. Biester: Lecture/other fees; Medtronic.
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Prediction quality of glucose trend indicators in current tissue
glucose monitoring systems for use in therapeutic decisions
S. Pleus, U. Kamecke, M. Link, A. Westhoff, C. Haug, G. Freckmann;
Institut für Diabetes-Technologie Forschungs- und Entwicklungsgesell-
schaft mbH an der Universität Ulm, Ulm, Germany.

Background and aims: Tissue glucose monitoring systems (TGMS)
typically show glucose curves in addition to current glucose readings,
and they often indicate glucose trends (e.g., trend arrows). When using
TGMS for diabetes therapy, therapeutic decisions may not only be based
on glucose readings alone, but also on glucose curves and trend indica-
tors. In this investigation, the quality of trend indicators of 2 TGMS
Dexcom® G5® (DG5) and FreeStyle Libre (FSL) was assessed in 2
different ways.
Materials and methods: Over a span of 14 days, each of 20 patients
wore 2 sensors of each TGMS in parallel. Because DG5 is indicated for 7
days wear time, it was routinely replaced after approx. 7 days. On 3
separate occasions, patients visited the study site for 48 h each. On

average, 115 blood glucose (BG) measurements were performed per visit
with a FreeStyle Freedom Lite system. In parallel to each BG measure-
ment, trend indicators of all TGMSwere recorded. DG5 and FSL showed
7 and 5 different trend categories, respectively. On average, a difference
of 1 trend category equals to a rate-of-change difference of more than 1
mg/dl/min. In analysis A, the trend displayed by the TGMS was com-
pared to the trend calculated from the continuously stored, linearly inter-
polated TGMS values over a 15-minute interval. DG5 and FSL stored
values every 5 and 15min, respectively. In analysis B, the trend displayed
by the TGMS was compared to the trend calculated from BG measure-
ments with approx. 1 BG measurement per hour. In both analyses, glu-
cose rate of change (based on TGMS or BG values) was calculated and
converted to trend indicators according to the respective TGMS labeling.
Results: In analysis A, the displayed trend did match the trend calculated
from TGMS values in 63.2%/62.1% (DG5/FSL) of cases. Trends indicat-
ing non-stable glucose were mostly overestimating rate of change com-
pared to the calculated trend: When the displayed trend was negative, the
indicated rate of change was mostly more rapidly decreasing than the
calculated rate of change, whereas when the displayed trend was positive,
the indicated rate of change was mostly more rapidly increasing than the
calculated rate of change. A difference of at least 2 trend categories was
found in 9.5%/8.4% (DG5/FSL) of cases. In analysis B, the displayed
trend did match the trend calculated from BG values in 61.1%/58.5%
(DG5/FSL) of cases. Again, trends indicating non-stable glucose were
mostly overestimating calculated rate of change. A difference of at least
2 trend categories was found in 11.4%/12.5% (DG5/FSL) of cases (see
Figure).
Conclusion: More than a third of displayed trend indicators in this
study were found to be different from the trend calculated from
TGMS or BG values, and slightly more than 10% of trend indicators
differed from the calculated BG trend by at least 2 categories. When
therapeutic decisions are based on TGMS readings, it should be kept
in mind that displayed trends may differ from actual glucose
changes.

Supported by: Roche Diabetes Care GmbH
Disclosure: S. Pleus: None.
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Increase in continuous glucose monitoring among adults with type 1
diabetes: international comparison from the T1D Exchange and the
DPV initiative
K. Miller1, J. Hermann2, D. Maahs3, I. Schütz-Fuhrmann4, D. DeSalvo5,
R. Holl2;
1Jaeb Center for Health Research, Tampa, USA, 2University of Ulm,
ZIBMT, Institute of Epidemiology and Medical Biometry, Ulm,
Germany, 3Stanford University, Stanford, USA, 4Hospital Hietzing,
Vienna, Austria, 5Baylor College of Medicine, Houston, USA.
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Background and aims: In previous analyses, only a small minority of
adults with T1D in the T1DX and DPV registries were using continuous
glucose monitoring (CGM). In the past five years, new generations of
CGM have shown considerable improvements in accuracy and usability.
In this analysis we assessed increase in CGM use over the past 5 years,
and compared glycemic control (HbA1c %) among current CGM users
and non-users by insulin delivery status (pump or injection) in the US
T1DX and Germany/Austria DPV registries.
Materials and methods: Registry data from 15,831 adult patients (age ≥
18 years) with diabetes duration ≥ 1 year and registry updates from
January 1, 2016 to December 31, 2016 (8090 participants from 72
T1DX sites, and 7741 participants from 365 DPV sites) were compared
with data collected from both registries on 19,225 participants between
September 1, 2010 to August 1, 2012 for T1DX (N=10,956) and between
January 1, 2011 to December 31, 2011 for DPV (N=8269). CGM use
(including both real-time and intermittent scanning CGM) and most re-
cent HbA1c at each data collection time point were obtained from clinic
medical records.
Results: Frequency of CGMuse among T1D adults increased from 9% in
2011 to 11% in 2016 in DPVand from 11% in 2010-2012 to 26% in 2016
for T1DX. Increase in CGM use was observed across all age groups for
T1DX but only in the young adult (18-<26 years) age group for DPV
(Table). In 2016 CGM use was higher among insulin pump users in
T1DX vs. DPV (35% vs. 12%, P<0.001) but similar among injection
users (12% vs. 10%, P=0.01). For DPV mean HbA1c was lower among
Pump+CGM (N=350, HbA1c 7.7%) users compared with injection+
CGM (N=460, HbA1c 8.1%, P=0.009), pump only (N=2538, HbA1c
8.0%, P=0.008) and injection only (N=4032, HbA1c 8.0%, P=0.002)
users. For T1DX mean HbA1c in 2016 was lower among both injec-
tion+CGM (N=333, HbA1c 7.8%) and Pump+CGM (N=1616, HbA1c
7.6%) users compared with pump only (N=2944, HbA1c 8.1%, P<0.001)
and injection only (N=2448, HbA1c 8.6%, P<0.001) users.
Conclusion: CGM use has increased dramatically among adults with
T1D in T1DX over the past few years likely due to improved CGM
performance but less so in DPV with the exception of the young adult
age group. CGM use was associated with improved glycemic control in
both pump and injection users for T1DX but only in pump users for DPV.
The differences in CGM uptake and glycemic control among CGM users
between the two countries may be reflective of differences in registry
populations, availability of devices, provider beliefs, diabetes education
and CGM training practices and insurance coverage.

Supported by: The T1D Exchange is supported through the LeonaM. and
Harry B. Helmsley Ch
Disclosure: K. Miller: None.
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Glycaemic outcomes in subjects with and without prior CGM
experience, in the MiniMedTM 670G system pivotal trial
S.W. Lee1, S.K. Garg2, B.W. Bode3, J. Ilany4, S.A. Weinzimer5, R. Brazg6,
T.S. Bailey7, R.M. Bergenstal8, B.A. Buckingham9, R.H. Slover2, S.M.
Anderson10, J. Shin11, X. Chen11, T.L. Cordero1, F.R. Kaufman1;

1Clinical Research and Medical Affairs, Medtronic, Northridge, 2Barbara
Davis Center for Diabetes, Aurora, 3Atlanta Diabetes Associates, Atlanta,
USA, 4Institute of Endocrinology, Sheba Medical Center, Tel Hashomer,
Israel, 5Yale University School of Medicine, New Haven, 6Rainier
Clinical Research Center, Renton, 7AMCR Institute, Escondido, 8Park
Nicollet Clinic-International Diabetes Center, Minneapolis, 9Pediatric
Endocrinology, Stanford University, Stanford, 10University of Virginia,
Charlottesville, 11Clinical Research Data, Medtronic, Northridge, USA.

Background and aims: At-home use of the MiniMed 670G hybrid
closed-loop system by 124 adolescents and adults, for 3 months,
reduced HbA1c and increased overall percentage of sensor glu-
cose (SG) values in target range (71-180 mg/dL), compared to a
2-week baseline run-in phase. Per protocol, both the run-in and
study phases required use of the system’s continuous glucose
monitoring (CGM) feature. Given complexities associated with
CGM onboarding, glycemic outcomes of subjects with and with-
out prior CGM experience were evaluated.
Materials and methods: Study subjects (adolescents: n=30, aged
14-21 years and adults: n=94, aged 22-75 years) had T1D for
≥2 years, HbA1c <10%, and used insulin pump therapy for >6
months with or without CGM experience. Exploratory analyses
between the run-in and study phases for subjects with previous
CGM experience (Prior CGM) and those without previous CGM
experience (No Prior CGM) were conducted. Outcomes included:
HbA1c, the percent of overall SG values across ranges (≤50 mg/
dL, ≤70 mg/dL, 71-180 mg/dL, >180mg/dL and >300mg/dL) and
within-day variability of SG values (SD and CV).
Results: From run-in to study phase for adolescents, mean HbA1c fell
from 7.5±1.0% to 7.0±0.6% and from 8.0±0.6% to 7.1±0.6% for
Prior CGM (n=16) and No Prior CGM (n=14), respectively. The
mean percent of in-target SG values increased from 62.2±11.8% to
68.6±8.8% and 58.4±9.8% to 65.5±7.5% for Prior CGM and No
Prior CGM, respectively (Table). For adults, HbA1c dropped from
7.3±0.9% to 6.9±0.7% and 7.3±0.8 to 6.7±0.4 for Prior CGM (n=62)
and No Prior CGM (n=31), respectively. The percent of in-target SG
values increased from 68.1±12.5% to 73.6±8.9% and 70.1±10.7% to
74.2±7.6%, respectively. Comparisons of entire study phase SG
values across ranges and within-day variability of SG values, be-
tween cohort Prior CGM and No Prior CGM groups, revealed no
significant differences (Table, p-values). The change in HbA1c be-
tween Prior CGM and No Prior CGM groups also did not differ
(adolescents: p=0.1953, adults: p=0.4052, Wilcoxon rank-sum test).
Conclusion: Use of the MiniMed 670G System, at home, improved
HbA1c and in-target SG values regardless of study participant prior
CGM experience. These findings suggest that the system may benefit
current CGM, as well as CGM-naive, users.

Clinical Trial Registration Number: NCT02660827
Disclosure: S.W. Lee: Employment/Consultancy; Medtronic. Stock/
Shareholding; Medtronic.
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Impact of continuous glucose monitoring (CGM) on hypoglycaemia
in type 1 diabetes adults on multiple daily insulin injections (MDI)
A.F. Ólafsdóttir1,2, W. Polonsky3, J. Bolinder4, I.B. Hirsch5, T. Heise6,
H. Wedel7, S. Dahlqvist1, M. Lind1,2;
1NU hospital Group, Uddevalla, Sweden, 2University of Gothenburg,
Gothenburg, Sweden, 3University of California, San Diego, USA,
4Karolinska Institute, Stockholm, Sweden, 5University of Washington,
Washington, USA, 6Profil, Neuss, Germany, 7University of Gothenburg,
Gothenburgh, Sweden.

Background and aims: Conventional intensive insulin therapy helps de-
crease HbA1c but with increased risk of hypoglycaemia. Recent studies
show that CGM can decrease HbA1c for persons treated with MDI but
how this affects hypoglycaemia is not fully understood. The aim of this study
was to evaluate the impact of CGM on hypoglycaemia in persons with type
1 diabetes (T1D) treated withMDI and evaluate hypoglycaemic confidence.
Materials and methods: Evaluations were performed from the GOLD
study, an open-label multicentre cross-over randomized trial (n=161) over
69 weeks comparing CGM to self-measurement of blood glucose
(SMBG) in persons with T1D treated with MDI. Masked CGM and the
Hypoglycaemic Confidence Scale (HCS) were used for evaluations.
Results: Mean age was 43.7 years, 45.3% were female, mean HbA1c was
70mmol/mol and was reduced by 5mmol/mol (p<0.001) more by CGM than
SMBG. The hypoglycaemia levels used were <3mmol/L and <3.9mmol/L.
The mean time spent in nocturnal hypoglycaemia (00-05:59) for SMBGwas
8.9 min (95% CI 6.3-11.5 min) and 19.2 min (95% CI 15.1-24.2 min) re-
spectively. For CGM the mean was 3.1 min (95% CI 1.9-4.2 min) and
10.2 min (95% CI 7.9-12.5 min) respectively. For daytime hypoglycaemia
(06:00-23:59) the corresponding values for SMBG were 18 min (95% CI
14.3-21.9 min) and 48.8 min (95% CI 41.3-56.4 min). For daytime
hypoglycaemia with CGM the corresponding values were 8.2 min (95% CI
5.8-10.6 min) and 29.5 min (95% CI 23.5-35.4 min) respectively. All differ-
ences were significant at significance level, p< 0.001. The improvement on
time spent in hypoglycaemia disappeared when CGM was not used (figure
1). The total HCS score improved significantly from 3.27 to 3.40 (p<0.001)
during CGM treatment and when analysed separately 4 out of the 9 HCS
items improved significantly: staying safe from serious problems with
hypoglycaemia when in social situation (p = 0.016), confidence in catching
and responding in time to hypoglycaemia (p = 0.0033), avoiding serious
problems due to hypoglycaemia (p = 0.002), and continue to do the things
you really want despite the hypoglycaemia risk (p = 0.022).
Conclusion: CGM reduces time spent in nocturnal and daytime
hypoglycaemia in T1D adults on MDI. CGM also increases confidence
in avoiding hypoglycaemia and problems related to them.

Clinical Trial Registration Number: NCT02092051
Supported by: Dexcom Inc. funded parts of the study
Disclosure:A.F. Ólafsdóttir:Non-financial support; CGM systems from
Dexcom Inc.
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CGM combined with either MDI or CSII is superior to standalone
MDI or CSII in type 1 diabetes: 2 years of follow-up in the
COMISAIR study
J. Šoupal1, L. Petruželková2,M. Flekač1,M.Daňková1, A. Hásková1,M.
Matoulek1, O. Mikeš1, T. Pelcl1, J. Škrha1, Š. Svačina1, M. Prázný1;
13rd Department of Internal Medicine, 1st Faculty of Medicine, Charles
University, 2Department of Paediatrics, 2nd Faculty of Medicine, Charles
University in Prague, Prague, Czech Republic.

Background and aims: To compare different treatment modalities for
patients with type 1 diabetes (T1D) based on one of real-time continuous
glucose monitoring (RT-CGM) or self-monitoring of blood glucose
(SMBG) in combination with one of multiple daily injections (MDIs)
or continuous subcutaneous insulin infusion (CSII).
Materials and methods: In this prospective, real-life study, 65 patients
with T1D were followed up for 2 years. Of these, 27 started to use RT-
CGM; within this CGM group, 15 subjects started sensor augmented
pump (SAP) therapy and the remaining 12 continued with MDIs (MDIs
+ RT-CGM). A second group of 20 patients initiated CSII without RT-
CGM, while a third group of 18 subjects continued onMDIs and SMBG.
At the baseline, all subjects were monitored by blinded CGM and
underwent a structured 4-day training program. In addition, those groups
of patients without RT-CGMwere monitored for a week by blinded CGM
every 3 months and again at the end of the study. The main endpoints
were reduction of HbA1c, glycemic variability (GV), and incidence of
hypoglycemia.
Results: After 2 years, the baseline mean HbA1c in the CGM group
(8.3%) decreased to 7.1% (p<0.0001); both CGM subgroups, SAP and
MDIs + RT-CGM, showed comparable improvement. In contrast with the
CGMgroup, at the end of the study no significant reduction of HbA1c was
seen either in the MDIs or CSII groups. Improvement of HbA1c in the
CGM group was superior to MDIs (p=0.002) and CSII (p=0.002).
Importantly, the superiority of a CGM strategy in comparison with CSII
alone held not just for SAP, but also forMDIs +RT-CGM; theMDIs + RT-
CGM vs CSII comparison favoured the former by -0.86% (95% CI, -
1.5% to -0.22%; p<0.01). GV was also lowered both in the CGM
(p<0.0001) and CSII (p<0.05) groups. Reduced incidence of hypoglyce-
mia was observed only with CGM (8%±4% vs. 6%±3%; p< 0.01).
Conclusion: To the best of our knowledge, this is the first prospective, 2-
year real-life study simultaneously comparing four different treatment
strategies based on different combinations of insulin delivery and moni-
toring systems. In our study, both CGMmodalities, SAP andMDIs + RT-
CGM, provided significant and comparable decrease of HbA1c with con-
current reduction of hypoglycemia. This improvement was greater than
that seen with CSII. The combination of RT-CGM and MDIs can be a
suitable alternative to SAP for some patients.
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Supported by: Grant 15-26705A of the Agency for Health care Research
of the Czech Rep.
Disclosure: J. Šoupal: None.
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Flash glucose monitoring in over 50,000 users: a favourable
relationship between frequency of testing and glycaemic measures
R.A. Ajjan1, Y. Xu2, G. Hayter2, T. Dunn2;
1Leeds Institute of Cardiovascular and Metabolic Medicine, Leeds
University, Leeds, UK, 2Abbott Diabetes Care, Alameda, USA.

Background and aims: Optimising glycaemic control in diabetes in-
volves a combination of reducing high glucose levels while avoiding
hypoglycaemia. Our aim was to assess the use of flash glucose monitor-
ing (FreeStyle Libre®) in real life clinical practice across European coun-
tries. In particular, glucose testing frequency and relationship with glyce-
mic parameters was analysed together with regional differences in expo-
sure to hyper and hypoglycaemia.
Materials andmethods:When flash glucose readers are connected to an
internet ready PC, 90-day memory of the device is de-identified and
uploaded onto a database after user’s consent. For analysis, sensors were
required to have at least 120 hours of operation, and all sensors were
grouped per reader, resulting in 50,831 readers with 279,446 sensors
(86.4 million monitoring hours by 63.8 million scans). Six regions were
identified, five countries having the highest device use (Germany, Spain,
France, UK and Italy), and a sixth “region” grouped all remaining. Scan
rate per reader was determined and twenty equally-sized rank-ordered
groups, categorized by scan frequency, were evaluated. Glucose scan
frequency was analysed together with relationship to glycaemic markers
in each of these regions.
Results: Average scan frequency was 16.3/day [median (IQR) of 14 (10-
20)] but this varied significantly across regions. Highest scan frequency
was found in the UK at 18.0 [15 (11-23)] while individuals in France
showed the lowest scan rate at 13.6 [12 (8-17); p<0.001]. All countries
demonstrated strong correlations between frequency of glucose scans and
glycaemic markers. Time spent in hyperglycemia (>10 mmol/l) was re-
duced from (mean±SD) 10.5±5 to 5.9±5 hours/day (p<0.001) in lowest
compared with highest frequency scanning groups, while time in
hypoglycaemia (<3.1 mmol/l) was reduced from 43±60 to 26±47
minutes/day (p<0.001). However, hypoglycaemic exposure showed re-
gional differences with individuals in France spending the longest time in
hypoglycaemia 58±65 to 40±62 minutes/day in lowest and highest fre-
quency scanning groups, respectively, whereas patients from Italy spent
the least time in hypoglycaemia 33±59 and 20±35 minutes/day in the
lowest and highest frequency scanning groups. Increased scan frequency
was also associated with longer time spent in range (defined as 3.9-10.0
mmol/l) and lower estimated HbA1c.
Conclusion: In real-world clinical practice, frequency of glucose testing
with the flash monitoring system is high across countries, although re-
gional differences were observed. Increased scan frequency is universally
associated with reduced time spent in both hyper and hypoglycaemia but
total exposure to low glucose levels showed differences between coun-
tries. These findings have implications for the use of flash glucose mon-
itoring to improve glycaemia, whereas the documented regional differ-
ences warrant further research.
Supported by: Abbott Diabetes Care
Disclosure: R.A. Ajjan: Grants; Abbott Diabetes Care. Honorarium;
Abbott Diabetes Care.
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Type 1 diabetes at high altitude: performance of medical devices
T. Klupa1, B. Matejko1, M. Wróbel2, A. Gawrecki3, J. Hohendorff1, T.
Benbenek-Klupa4, M. Malecki1, D. Zozulińska-Ziółkiewicz3;
1Department of Metabolic Diseases, Jagiellonian University, Kraków,
2Clinical Department of Internal Diseases and Diabetology, Silesian

Center for Heart Diseases, Zabrze, 3Department of Internal Medicine
and Diabetology, University of Medical Sciences, Poznań, 4Diabway,
Kraków, Poland.

Background and aims: High altitude trekking can expose people to
extreme environmental conditions, like low temperatures and hypobaric
hypoxia. Such extreme conditions make it more difficult for people with
type 1 diabetes mellitus (T1DM) to achieve glycemic control. While
frequent blood glucose monitoring is imperative in these cases, it remains
unclear whether altitude impacts blood glucose meter accuracy. In this
observational study, we examined the performance of various insulin
pumps at high altitude, including continuous glucose monitoring
(CGM) systems and a new flash glucose monitoring (FGM) system
(FreeStyle Libre).
Materials and methods: All 19 patients with T1DM included in this
study participated in trekking Damavand Mountain (Iran) to an altitude
of 5671 meters above sea level. The mean age of the patients was 32.5
years, with a mean body mass index (BMI) of 23.8 kg/m2, and a mean
HbA1c level of 6.6%.
Results: Statistical analysis showed a difference in blood glucose values
obtained using the different glucose monitoring systems at day 1 (mean
BGM values vs. mean FGM values, 137 vs. 169 mg/dl, p=0.0000), day 2
(mean CGM values vs. mean FGM values, 163 vs. 219 mg/dl, p=0.0014;
and mean BGM vs. mean FGM values, 181 vs. 219 mg/dl, p=0.02), and
day 3 (mean CGM values vs. mean FGM values, 202 vs. 264 mg/dl,
p=0.0035; and BGM vs. FGM, 187 vs. 218 mg/dl, p=0.0000). The
SmartGuard technology of insulin pump Minimed 640G (used by 6 pa-
tients during expedition) was activated on average 3.3 times per patient
per day. We found that, without extreme weather conditions, high altitude
trekking is safe for insulin pumps and CGM/FGM systems and causes no
clinically significant problems. All pump models worked well without
any disruption, and no cases of diabetes decompensation or severe hypo-
glycemia occurred.
Conclusion: To conclude, despite the risks, healthy, physically fit and
experienced individuals with type 1 diabetes can be encouraged to par-
ticipate in mountain trekking activities and attain their summit goals.
Modern personal insulin pumps and continuous glucose monitoring sys-
tems appear to work properly even at high altitudes at least in the absence
of extreme winter conditions.

Supported by: Sanofi, Bayer, Ascenscia Diabetes Care, Diabetyk24.pl,
Vitrum, PTD
Disclosure: T. Klupa: None.
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Positive clinical outcome of Belgian reimbursement of real-time
continuous glucose monitoring for type 1 diabetes patients on insulin
pump therapy
S. Charleer1, C. De Block2, R. Radermecker3, E. Weber4, C.
Vercammen5, L. Crenier6, Y. Taes7, F. Nobels8, B. Keymeulen9, C.
Mathieu10, P. Gillard10, The RESCUE investigators;
1KU Leuven, Leuven, 2University Hospital Antwerp, Antwerp, 3CHU
Liege-University of Liege, Liege, 4Clinique du Sud Luxembourg,
Arlon, 5Imelda Hospital, Bonheiden, 6Université Libre de Bruxelles-
Hôpital Erasme, Brussels, 7AZ Sint-Jan, Bruges, 8OLV Hospital Aalst,
Aalst, 9University Hospital Brussels, Brussels, 10University Hospital
Leuven, Leuven, Belgium.

Background and aims: Improving glycemic control, while reducing
hypoglycemia, has been achieved in randomized controlled trials evalu-
ating real-time continuous glucosemonitoring (RT-CGM) in patients with
type 1 diabetes (T1D). However, studies investigating real-life use of RT-
CGM are sparse, even though they are of major interest to healthcare
providers. This study evaluates the impact of RT-CGM reimbursement
on glycemic control and quality of life of patients with T1D treated with
continuous subcutaneous insulin infusion (CSII) therapy, followed in one
of 17 high volume diabetes centers.
Materials and methods: Over a period of 12 months, the observational
RESCUE trial analyzes the impact on predefined clinical outcome param-
eters of a Belgian RT-CGM reimbursement system in patients with T1D
on CSII. Data were collected during standardized clinical follow-up and
from questionnaires (SF-36, Problem Areas In Diabetes-Short Form,
Hypoglycemia Fear Survey-II) between September 2014 and December
2016. The primary endpoint was defined as evolution of HbA1c from
baseline to 12 months. Secondary outcome measures included evolution
from baseline to 12 months of hypoglycemic events, quality of life and
hospitalization rate for severe hypoglycemia and ketoacidosis. Data are
reported as median (interquartile range) unless otherwise stated.
Results: 515 adult patients entered the study of which 421 (82%) used
RT-CGM for at least 12 months and 52 (10%) terminated RT-CGM ear-
lier, mainly because of alarm fatigue. The majority of patients used
Medtronic sensors (75%), mostly with low glucose suspend features
(74%), while others used Dexcom (24%) or Abbott Navigator (1%) sen-
sors. Patients were 41 years (32 - 51) old, 59% female, had diabetes for 21
years (14 - 30) and 47% had complete or partial hypoglycemia unaware-
ness. HbA1c at baseline was 7.5% (7.1 - 8.2) (58mmol/mol [54 - 66]) and
decreased to 7.3% (6.8 - 7.9) (56 mmol/mol [51 - 63]) at 12 months
(P<0.001). Patients in the highest HbA1c quartile dropped from 8.7%
(72 mmol/mol) to 8.0% (64 mmol/mol) at 12 months (P<0.001), with
simultaneous reduction of 26% (-5 - 49) in glucose values < 70 mg/dL
(3.9 mmol/L) (P<0.001). For patients in the lowest HbA1c quartile, hy-
poglycemic glucose values also dropped by 36% (11 - 56) at 12 months
(P<0.001), while maintaining an unchanged HbA1c level. Quality of life
improved significantly (P<0.001) in all but two sub measures of SF-36
(bodily pain and vitality). One year before reimbursement, 16% of pa-
tients were admitted to the hospital for severe hypoglycemic or
ketoacidosis episodes in contrast to 3% (P<0.001) the year after, corre-
sponding to a decrease in hospitalization days from 54 to 19 days per 100
patient-years.
Conclusion: Reimbursement of RT-CGM in patients with T1D on CSII
results in lower HbA1c and decreased risk of hypoglycemia under real-
life conditions and leads to fewer diabetes-related hospitalizations and
improvement in quality of life.
Clinical Trial Registration Number: NCT02601729
Disclosure: S. Charleer: None.
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Impact of genetic polymorphism in the beta-2-receptor gene on the
risk of severe hypoglycaemia in patients with type 1 diabetes
K.Z. Rokamp1, N.V. Olsen2, L. Færch3, P.L. Kristensen3, B.
Thorsteinsson3, U. Pedersen-Bjergaard3;
1Rigshospitalet-Glostrup, Glostrup, 2Department of Neuroanaesthesia,
Rigshospitalet, Copenhagen, 3Department of Cardiology, Nephrology
and Endocrinology, Nordsjællands Hospital, Hillerød, Denmark.

Background and aims: The frequency of severe hypoglycaemia in T1
diabetes is not equally distributed and a fraction of the patients tends to
have recurrent severe hypoglycaemia which makes a genetic influence
probable. A potential candidate is the beta-2-receptor gene (ADRB2) that
has several common polymorphisms and of which the Arg16 allele is
associated with agonist-mediated down-regulation. This could be of im-
portance for attenuation of symptoms, counter regulation and promotion
of severe hypoglycaemia after repeated hypoglycaemia in patients with
T1 diabetes.
Materials and methods: A cohort of 314 patients with T1 diabetes was
recruited in an outpatient clinic. Severe hypoglycaemic events were re-
ported retrospectively in a validated questionnaire. The patients were
further characterized by diabetes history, degree of hypoglycaemia aware-
ness (Clarke, Gold, and Hillerød methods), C-peptide status,
haemoglobin A1c (HbA1c), and determination of ADRB2 genotype.
Results: The ADRB2 Gly16Arg genotype distribution was in Hardy-
Weinberg equilibrium and was similar to the distribution in the general
population. There was no association between genotype and degree of
awareness. There was a significant difference in rate of severe
hypoglycaemia between all genotypes (p=0.011) and patients homozy-
gous for the Arg16 genotype (AA, n=60) had a relative rate of severe
hypoglycaemia of 2.19 (95% CI 1.31 - 3.64) compared to patients homo-
zygotes for the Gly16 genotype (GG, n=117) (p=0.003). In patients with
impaired awareness the difference was even more pronounced with a
relative rate of severe hypoglycaemia of 3.18 (95% CI 1.67 - 6.04) in
patients with the AA genotype (p<0.0001). The difference was not ex-
plained by other risk factors (HbA1c, diabetes duration, C-peptide).
Conclusion: Genetic polymorphism in the beta-2-receptor gene is asso-
ciated with risk of severe hypoglycaemia in patients with T1 diabetes,
especially in those with impaired hypoglycaemia awareness.
Disclosure: K.Z. Rokamp: None.
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Hypoglycaemia awareness and the risk of severe hypoglycaemia in
the global HATstudy of 27,585 patients from 24 countries with type 1
and type 2 diabetes
U. Pedersen-Bjergaard1, R. Aronson2, H. Gydesen3, J. Barner Lekdorf3,
K. Khunti4;
1Dept. Cardiology, Nephrology and Endocrinology, Nordsjællands
Hospital Hillerød, Hillerød, Denmark, 2LMC Diabetes and
Endocrinology, Toronto, Canada, 3Novo Nordisk A/S, Søborg,
Denmark, 4University of Leicester, Leicester, UK.

Background and aims: Impaired awareness of hypoglycaemia (IAH) is
an important predictor for severe hypoglycaemia, particularly in type 1
diabetes (T1D). IAH and its effects are largely unknown outside Europe
and North America. The global Hypoglycaemia Assessment Tool (HAT)
study aimed to assess hypoglycaemia incidence and awareness in patients
with T1D and type 2 diabetes (T2D) in Northern Europe, Canada, Eastern
Europe, the Middle East, Latin America, South East (SE) Asia and Russia.
Materials and methods: Hypoglycaemia awareness was assessed at
baseline using a validated method based on the question: ‘Do you have
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symptoms when you have a low sugar level?’. The answer ‘always’
implied normal awareness, ‘usually’ impaired awareness, ‘occasionally’
and ‘never’ unawareness. Severe hypoglycaemia was reported in 6-
month retrospective and 1-month prospective periods.
Results: In T1D 45% declared normal awareness, 39% impaired aware-
ness and 17% unawareness. People with unawareness had the highest
estimated annual incidence rates (IRs) for severe hypoglycaemia both
retrospectively and prospectively (Table). Patients with unawareness
were older (47.6 years), had longer diabetes duration (21.3 years), and
lower HbA1c (62.3 mmol/mol) than those with awareness. Regionally, in
T1D, the association between severe hypoglycaemia and IAH was most
pronounced in Eastern Europe (retrospective IRs: always 1.36; usually
1.71; occasionally 2.18; never 3.08), but an inverse association was
uniquely observed in SE Asia (retrospective IRs: always 2.90; usually
1.92; occasionally 0.91; never 0.27). In T2D, 45% reported normal
awareness, 30% impaired awareness and 25% unawareness. Slightly low-
er IRs for severe hypoglycaemia were observed with reduced awareness
particularly in the retrospective period (Table). In contrast to T1D, pa-
tients with unawareness were younger (60.6 years) with a shorter duration
of diabetes (12.9 years) and insulin use (5.2 years) and had higher HbA1c

(65.1 mmol/mol) than those with awareness. In T2D, an inverse associ-
ation of that seen in T1D was observed in all regions apart from Russia,
where there was no association.
Conclusion: The HAT study shows the expected prevalence of
hypoglycaemia unawareness and its association with increased risk of
severe hypoglycaemia in T1D in some but not all parts of the world. In
T2D, an unexpected higher prevalence of unawareness was found and an
inverse association with severe hypoglycaemia. Further research is need-
ed in order to explore factors associated with awareness across regions
and why contrasting associations occur in T2D.

Clinical Trial Registration Number: NCT01696266
Supported by: Novo Nordisk A/S
Disclosure: U. Pedersen-Bjergaard: None.
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Impaired awareness of hypoglycaemia and severe hypoglycaemia
impact on executive functions, hypoglycaemic symptoms, quality of
life and distress in type 1 diabetes adults
E. Sepúlveda1, D. Carvalho2, D. Seixas3, S.A. Amiel4, S.G. Vicente1;
1Faculty of Psychology and Educational Sciences, University of Porto,
2Department of Endocrinology, Diabetes and Metabolism, São João
Hospital Centre, Porto, 3Institute for Biomedical Imaging and Life
Sciences, University of Coimbra, Coimbra, Portugal, 4Diabetes
Research Group, King’s College London, London, UK.

Background and aims: Impaired awareness of hypoglycaemia (IAH)
increases risk of severe hypoglycaemia (SH) 6-fold in adults with type 1
diabetes (T1D). We hypothesised that IAH and SH may be associated with
executive dysfunction, increased distress, and reduced quality of life (QoL).

Materials and methods: We recruited 85 adults with T1D.
Hypoglycaemia awareness status was determined using the 1-item Gold
Score (GS) and the 8-item Clarke score (CS), with ≥4 = IAH for each. SH
was evaluated over two different time frames (6 and 12 months) by 2
questions (3 and 4, respectively) in the CS. Participants also completed
the Edinburgh Hypoglycaemia Scale (assessing autonomic,
neuroglycopenic, and nonspecific hypoglycaemic symptoms); the
Montreal Cognitive Assessment (MoCA, global cognition: visuospatial
abilities, executive functions, language, delayed recall, and orientation);
the INECO Frontal Screening (IFS, executive functions: inhibition and
set shifting, abstraction, and working memory); the Diabetes Health
Profile (DHP, QoL: barriers to activity [BA], psychological distress
[PD], and disinhibited eating [DE]); and the Hospital Anxiety and
Depression Scale (HADS). Mann-Whitney U test was used to compare
mean ranks of groups: those with intact awareness of hypoglycaemia
(AH) vs IAH; SH vs noSH; SH&AH vs noSH&AH.
Results: Participants’mean±SD age and diabetes duration were 38.4±12.5
and 19.1±11.7 years, respectively; 54.1% were male; 31.8% had IAH by
GS and 16.5% by CS. 86% of IAH patients by CS vs only 41% with IAH
by GS had had SH in the past 6 months (CS question 3), with 50% vs 19%
reporting seizure, or parenteral therapy for SH in the last 12 months (CS
question 4). IAH patients by CS had significantly (p<0.05) lower perfor-
mance on MoCA executive functions domain, higher neuroglycopenic
symptoms when hypoglycaemic, more BA, and depression than AH pa-
tients by CS. No differences were found between IAH and AH assessed by
GS. Furthermore, patients with SH in the past 6 months had significantly
worse performance on MoCA executive functions domain, and higher
neuroglycopenic symptoms, BA, psychological distress, anxiety and de-
pression than those with noSH. Patients with SH in the past year had worse
performance on MoCA language domain, and higher neuroglycopenic
symptoms and higher depression scores than noSH patients (all p<0.05).
SH&AH patients had higher BA and depression than those with
noSH&AH. Also, SH&AH had worse performance on MoCA executive
functions domain (p=.004), and motor series (p=.034), conflicting instruc-
tions (p=.009) and Go-No-Go (p=.007) IFS subtests, tending to show
poorer performance on IFS total scores (p=.058).
Conclusion: Adults with T1D and either IAH or SH show evidence of
impaired executive functions, depression, neuroglycopenic symptoms
when hypoglycaemic, and higher BA. The evidence for impaired execu-
tive functioning (programming, interference sensitivity, inhibitory con-
trol), higher depression and BA related to SH, even in people with intact
awareness, suggest that SHmay be necessary for these dysfunctions. The
contribution of IAH on executive dysfunction needs to be further
explored.
Disclosure: E. Sepúlveda: None.

723
Unhelpful cognitions about hypoglycaemia in adults with type 1
diabetes
A. Cook1, N. de Zoyza1, E. Smith1, M. Rickels2, S. Dubose3, M. Wu3, J.
Speight4, S. Amiel1;
1King's College, London, London, UK, 2University of Pennsylvania,
Philadelphia, 3JAEB Centre for Health Reserach, Tampa, USA,
4Deakin University, Melbourne, Australia.

Background and aims: Severe hypoglycaemia (SH) is a barrier to
optimising glycaemic control and continues to affect a significant propor-
tion of people with Type 1 Diabetes (T1D). Growing evidence suggests
that cognitive factors play a role in the ability to avoid SH. We explored
these using the Attitudes to Awareness Questionnaire (A2A) in a cross
sectional survey of the US T1DExchange Clinic Registry adult population.
The A2A was developed from qualitative research into hypoglycaemia
beliefs in hypoglycaemia-prone adults with T1D in the UK.
Materials and methods: The A2A was sent to 6200 adults in the T1D
Exchange Clinic Registry. Each of the 14 A2A questionnaire items (rated
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on a likert scale) relates to an unhelpful belief about hypoglycaemia. The
structure of the A2Awas examined using exploratory factor analysis with
eigenvalues >1.0 and factor loadings >0.3 used in interpretation.
Responses were compared between those with and without impaired
awareness of hypoglycaemia (IAH) and those with and without SH.
Results: 1978 responses were received (response rate 32%) from partic-
ipants, mean age 40±16 yrs, 62% female, T1D duration 23±14yrs,
HbA1c 7.8±1.4%; 62% female, 37% had IAH; 14% recurrent SH (≥2
episodes of SH in past year). Of those with IAH, 25% had recurrent SH.
Data supported the use of factor analysis (Kaiser-Meyer-Olkin = 0.785,
Bartlett’s test of sphericity χ2 (91) 3399.71 p<0.001). A forced 3-factor
analysis generated 3 strong factors, explaining 40.1% of the variance.
Parallel analysis confirmed the retention of 3 factors. The first factor
(eigenvalue: 3.12, Cronbach’s α=0.64) explained 22.3% of the variance
in responses and comprised 5 items relating to minimising concern about
negative effects of SH. It was labelled Minimising Hypoglycaemia. The
second factor (eigenvalue: 1.31, α=0.49) explained 9.4% of the variance
and comprised 5 items describing cognitions relating to excessive empha-
sis on avoiding high blood glucose. It was labelled Hyperglycaemia
Prioritised. The third factor (eigenvalue: 1.17, α=0.51) explained 8.4%
of the variance and contained 4 items. Its theme was a lack of concern
about hypoglycaemia in the absence of symptoms and was labelled
Asymptomatic Hypoglycaemia Normalised. Differences in prevalence
of factors were found by awareness status and frequency of SH. Those
with IAH minimised concern about hypoglycaemia less (p<0.001) and
prioritised avoiding hyperglycaemia more (p=0.002) than those with in-
tact awareness. Those with recurrent SH minimised concern about
hypoglycaemia less (p<0.001) and normalised asymptomatic
hypoglycaemia more (p=0.019) than those without recurrent SH.
Conclusion: This study identified 3 distinct unhelpful beliefs which ap-
pear to present a barrier to reducing hypoglycaemia risk. Prevalence of
the beliefs varied with awareness status and frequency of hypoglycaemia.
These problematic beliefs may have utility to identify people at high risk
of recurrent SH and could represent areas to address in supporting those at
risk to protect themselves from SH.
Disclosure: A. Cook: None.
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Under-reported hypoglycaemia: detection of burden and clinical
interventions in a real-life setting using text mining and electronic
health records
P.M. Paldánius1, G. Petratos2, G. Bader1;
1Novartis Pharma AG, Basel, Switzerland, 2HITEKS Solutions Inc, New
York, USA.

Background and aims: Appropriate glycaemic control is a foundation of
type 2 diabetes (T2DM) management while presence of treatment-induced
hypoglycaemic episodes (HEs) and anxiety linked to or fear of HEs may
limit proper use of therapies targeting to reduce the risk of progressive
vascular complications. Detection of subclinical and potentially under-
reported HEs in patients with T2DM is challenging in the absence of fre-
quent blood glucosemonitoring or patient but also, physician awareness.We
explored the real-world burden of HEs, the rate of subclinical HEs and
presence of symptoms indicative of potentially undiagnosed HEs, and clin-
ical interventions using computerised electronic health records (EHRs).
Materials and methods: A convenience population of 347,348 patients
from the Northeast states of U.S., and associated 2 million longitudinal
records from year 2010 to 2013 with clinical documentation and struc-
tured data from the EHRs were used. An analytics funnel for comparison
of subgroup combinations of HEs was created using standard database
query and natural language processing techniques of 20 pre-defined de-
scriptive signs or symptoms and 14 projected, different physician inter-
vention options related to HEmanagement. The difference in action taken
and presence of pre-defined symptoms was assessed between those with
and without documented HEs.

Results: The EHR population comprised of 7.8% (n=27,175) patients
with a diagnosis of T2DM of those, 5.6% (n=1,522) had documented
hypoglycaemia: 91.8% with symptoms and, of those, 84.8% led to an
intervention. Yet, out of 25,653 subjects with no documented
hypoglycaemia, 80.8% reported at least one symptom of potentially
under-reported HEs and, of those, 65.7% had a documented intervention.
Subjects with potentially under-reported HEs had a mean age of 61.8
years and multiple comorbidities: 19.8% had renal impairment, 38.8% a
history of acute myocardial infarction, and approximately 20.0% had
congestive heart failure or hypertension. The subjects were mostly treated
with insulin (43.8%), biguanides (metformin) (25.7%) or sulphonylurea
(23.6%). Pre-defined potential indicators of HEs such as chills, confusion,
tachycardia, dizziness, hunger, sleepiness, blurred vision, numbness,
headache, weakness, lack of coordination and seizure were documented
more often among those with a documented HE. These symptoms of HEs
also more often lead to a therapy switch (OR=1.6; 95% CI: 1.4, 2.0),
change in dose or frequency adjustment (OR=2.3; 95% CI: 1.9, 2.7), a
consultation (OR=1.6; 95% CI: 1.4, 1.8), or a referral to a diabetes edu-
cator (OR=2.2; 95% CI: 1.3, 3.6).
Conclusion: In our real-world dataset, the prevalence of confirmed HEs
among the patients with T2DMwas around 5-6%. Pre-defined symptoms
of HEs lead more often to an intervention when the HE had been well-
documented while the same symptoms frequently occur in patients with
comorbidity- or therapy-related established risk factors for HEs.
Providers withmodern and well-supported EHR systems worldwide have
potential for proactive detection, testing and documentation for HEs.
Quality surveillance of the patient records can alert providers and also
include suggestions for an intervention in cases where symptoms occur
which are indicative of HEs.
Supported by: Novartis
Disclosure: P.M. Paldánius: Employment/Consultancy; Novartis
Pharma AG. Stock/Shareholding; Novartis.
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HbA1c and occurrence of severe hypoglycaemias in patients with type
1 diabetes. Results from the disease management programmes in
North Rhine-Westphalia, Germany
B.K. Hagen, S. Groos, J. Kretschmann, C. Macare, A. Weber;
Disease Management Programmes, Central Research Institute for
Ambulatory Health Care in Germany, Cologne, Germany.

Background and aims: To prevent the incidence and progression of
complications caused by diabetes is one of the central aims in the therapy
of type-1-diabetes, so a tight glycaemic control is intended. But tight
glycaemic control can increase the risk for severe hypoglycaemias.
Therefore the association between HbA1c and the occurrence of severe
hypoglycaemias was analysed within a population of patients inscribed in
disease management programmes (DMP) for type-1-diabetes.
Materials and methods: All analyses are based on documentations of a
total of 44 995 patients with type-1-diabetes who were participating in
2014 in the DMPs in the German federal state of North Rhine-Westphalia.
In a subgroup of 41 924 patients documentation with regard to the inci-
dence of severe hypoglycaemias was available. Stratified by age and sex
HbA1c values and frequencies of severe hypoglycaemias, i.e. cases when
patients needed external help and / or an intravenous glucose injection,
are presented. Predictors for the incidence of severe hypoglycaemias were
estimated by logistic regression analysis (odds ratios, OR, and 95-percent
confidence intervals, CI 95%, are given).
Results: In 48.4% of the patients HbA1c is <= 7.5% (58.5 mmol/mol)
and in 23.4% of the patients HbA1c is > 8.5% (69.4 mmol/mol). In the
time period from early adolescence until approximately the age of 30 low
HbA1c levels are reached seldom. From the age of c. 50 yrs. female
patients show higher HbA1c levels than male patients. In 2014 severe
hypoglycaemias are documented in n = 1.601 (3.8%) of the patients, most
frequently in the n = 8 356 patients > 60 yrs. (n = 389, 4.7%). Prevalence
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of severe hypoglycaemias is associated with the HbA1c level in 2013 (<=
7.5% = 4.9%; > 10% / 85.8 mmol/mol = 2.9%). Previous severe
hypoglycaemias are the most significant predictor of severe
hypoglycaemias in 2014 (OR = 10.6; 95-%-CI = 9.3-12.0). As well risk
for severe hypoglycaemias increases when diabetic complications (OR =
1.4; 95-%-CI = 1.3-1.6) or cardiovascular comorbidities are documented
(OR = 1.2; 95-%-CI = 1.0-1.4). Risk of severe hypoglycaemias decreases
when the HbA1c level in 2013was > 8.5% (OR= 0.6, 95-%-CI = 0.5-0.8)
or in case of a body-mass-index >= 30 kg/sqm (OR = 0.8; 95-%-CI = 0.7-
0.9).
Conclusion: Approximately half of the patients with type-1-diabetes
reach HbA1c levels recommended by clinical guidelines. Nevertheless
in around 4% of these patients severe hypoglycaemias are documented in
2014. The strong association found between the previous and the current
incidence of severe hypoglycaemias confirms results which have been
published earlier by other authors.
Disclosure: B.K. Hagen: None.
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Can CGM discriminate between type 1 diabetes patients with and
without severe hypoglycaemia. Results of the baseline assessment
from the HypoDe study
L. Heinemann1, G. Freckmann2, G. Faber-Heinemann1, D. Ehrmann3,
N. Hermanns3;
1Science-Consulting in Diabetes GmbH, Düsseldorf, 2Institut für
Diabetes-Technologie Forschungs- und Entwicklungsgesellschaft mbH
an der Universität Ulm, Ulm, 3Forschungsinstitut der Diabetes-
Akademie Bad Mergentheim (FIDAM), Bad Mergentheim, Germany.

Background and aims: Patients with type 1 diabetes on a multiple daily
insulin injections (MDI) regimen and hypoglycaemia issues were eligible
for the HypoDE study. Hypoglycaemia issues were defined as having
suffered a severe hypoglycaemic (SH) episode (third party assistance
for recovery needed) during the past 12 months or having reduced
hypoglycaemia awareness (unawareness-score ≥4). We analysed whether
CGM enables identification of patients which reported at least one epi-
sode of SH or which reported reduced hypoglycaemia awareness without
SH.
Materials and methods: 149 patients (age 46.5±11.9 yrs, 40.3% female,
HbA1c 7.5±1.0%, diabetes duration 21.3±11.9 yrs) were included and
randomised to this RCT. Participants wore blinded CGM (DexCom Gen
4) for 28 days and completed the Hypoglycaemia Awareness
Questionnaire (HAQ). From these, 90 patients reported at least one epi-
sode of SH and 59 reported reduced hypoglycaemia awareness without
SH.
Results: Patients wore blinded CGM during 26.9±2.1 days. Patients
with SH spent longer time (minutes per day) in the low glucose
ranges in comparison to those without SH (≤70 mg/dl: 130.5±98.9
vs. 72.4±56.1 min per day, p<.001; ≤55 mg/dl: 59.4±60.0 vs. 27.3
±26.5 min per day, p<.001; ≤40 mg/dl: 13.5±25.8vs. 6.7±9.3 min per
day, p=.001). However, they spend less time in the hyperglycaemic
range (≥180 mg/dl: 441.0±220.8 vs. 568.0±244.4 min per day,
p=.001). The number of hypoglycaemic events ≤55 mg/dl was also
higher in the SH group than in the group without SH (14.5±11.8 vs.
8.1±7.8 events per 28 days, p<.001). The area under the Receiver
Operating Characteristics (ROC) curves of different low glucose
ranges or number of hypoglycaemic events ≤55 mg/dl was different
from chance assignments (≤70 mg/dl: ROC 0.68 (95% CI 0.60 to
0.77, p<.001); ≤55 mg/dl: ROC 0.68 (0.60 to 0.77, p<.001); number
of events ≤55 mg/dl: ROC 0.67 (0.58 to 0.76, p<.001)). Time in
range (>70 to <180 mg/dl) does not enable identification of patients
with type 1 diabetes and SH in the past (ROC 0.59 (0.49 to 0.69,
p=.062)) significantly better than chance.
Conclusion: Time spend in low glucose range during CGM assess-
ment or number of hypoglycaemic events ≤55 mg/dl can

discriminate between patients with type 1 diabetes and previous
occurrences of SH respectively hypoglycaemia unawareness with-
out occurrence of SH. For the identification of patients with SH
events, duration of low glucose values or number of low glucose
events appears to be more important than time spent in
euglycaemic range. The potential of CGM to identify patients with
and without SH is not fully exhausted, since different targets might
be applicable to both groups. In patients with SH prevention of re-
occurrence of SH should be the primary aim (secondary preven-
tion), whereas in patients without SH, but with hypoglycaemia
unawareness the primary prevention of SH should be the primary
objective.
Clinical Trial Registration Number: NCT02671968
Supported by: Unrestricted grant from DexCom, San Diego, California.
U.S.A.
Disclosure: L. Heinemann: Employment/Consultancy; Consultant
for Dexcom, Roche Diagnostics, Abbott, Medtronic, Sanofi.
Lecture/other fees; Sanofi, Novo Nordisk. Stock/Shareholding;
Profil Institute for Clinical Research, Profil Institut for Metabolic
Research.
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Day-to-day variability of fasting self-measured plasma glucose cor-
relates with risk of hypoglycaemia in adults with type 1 and type 2
diabetes
T.S. Bailey1, A. Bhargava2, J.H. De Vries3, G. Gerety4, J. Gumprecht5,
W. Lane6, C.H. Wysham7, B.A. Bak8, E. Hachmann-Nielsen9, A. Philis-
Tsimikas10;
1AMCR Institute, Escondido, 2Iowa Diabetes and Endocrinology
Research Center, Des Moines, USA, 3University of Amsterdam,
Amsterdam, Netherlands, 4Albany Medical Center, Albany, USA,
5Medical University of Silesia, Zabrze, Poland, 6Mountain Diabetes
and Endocrine Center, Asheville, 7Rockwood Clinic, Spokane, USA,
8Novo Nordisk A/S, Søborg, Denmark, 9Novo Nordisk A/S,
Frederiksberg, Denmark, 10Scripps Whittier Diabetes Institute, San
Diego, USA.

Background and aims: The relationship between hypoglycaemia and
day-to-day variability of glycaemic control has not yet been well
established. This post hoc analysis aimed to investigate the correlation
between the day-to-day variability of fasting self-measured plasma glu-
cose (SMPG) and hypoglycaemia in patients with type 1 (T1D) and type
2 diabetes (T2D).
Materials and methods: A post hoc analysis was performed corre-
lating day-to-day variability of fasting SMPG with hypoglycaemia
in two double-blind, treat-to-target, crossover trials that compared
insulin degludec once daily (OD) with insulin glargine U100 OD
in adults with T1D (SWITCH 1, n=501) or insulin-experienced
adults with T2D (SWITCH 2, n=721). Available pre-breakfast
SMPG measurements were used to determine a weekly variance
for each patient, using the log SMPG values to allow for relative
comparisons. For each patient and treatment, the geometric mean
of the weekly variance was calculated and these values were
categorised into low, medium and high tertiles, as a measure for
day-to-day variability. The effect of having low or high variability
compared with medium variability was analysed in relation to
overall symptomatic (severe or blood glucose [<3.1 mmol/L (56
mg/dL)] confirmed), nocturnal symptomatic (00:01-05:59, both in-
clusive), and severe (requiring third-party assistance and con-
firmed by a blinded adjudication committee) hypoglycaemia.
Results: Day-to-day SMPG variability was a significant predictor for the
risk of overall and nocturnal hypoglycaemia in T1D and T2D, and severe
hypoglycaemia in T1D (Table).
Conclusion: In conclusion, day-to-day glycaemic variability is associat-
ed with a risk of hypoglycaemia.
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Clinical Trial Registration Number: SWITCH 1 [NCT02034513];
SWITCH 2 [NCT02030600]
Supported by: Novo Nordisk A/S
Disclosure:T.S. Bailey:Employment/Consultancy; Astra Zeneca, Bayer,
BD, Calibra, Lilly, Medtronic, Novo Nordisk, sanofi. Grants; Abbott,
Ambra, Ascensia, BD, Boehringer Ingelheim, Calibra, Companion
Medical, Dexcom, Elcelyx, Glysens, Janssen, Lexicon, Lilly,
Medtronic, Novo Nordisk, sanofi, Senseonics, Versartis, Xeris.
Honorarium; Abbott, Insulet, Medtronic, Lilly, Novo Nordisk, sanofi.
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Within-day variability based on 9-point profiles correlates with risk
of overall and nocturnal hypoglycaemia in adults with type 1 and
type 2 diabetes
G. Gerety1, T.S. Bailey2, A. Bhargava3, J.H. De Vries4, J. Gumprecht5,
W. Lane6, C.H. Wysham7, B.A. Bak8, C.T. Hansen8, A. Philis-Tsimikas9;
1Albany Medical Center, Albany, 2AMCR Institute, Escondido, 3Iowa
Diabetes and Endocrinology Research Center, Des Moines, USA,
4University of Amsterdam, Amsterdam, Netherlands, 5Medical
University of Silesia, Zabrze, Poland, 6Mountain Diabetes and
Endocrine Center, Asheville, 7Rockwood Clinic, Spokane, USA, 8Novo
Nordisk A/S, Søborg, Denmark, 9Scripps Health Whittier Diabetes
Institute, San Diego, USA.

Background and aims: Higher glycaemic variability has previously
been linked to an increased risk of hypoglycaemia. This post hoc analysis
investigated the correlation between clinical within-day glycaemic vari-
ability, based on 9-point profiles, and hypoglycaemia in patients with type
1 (T1D) and type 2 diabetes (T2D).
Materials and methods: The correlation between within-day vari-
ability, based on 9-point profiles, and hypoglycaemia was inves-
tigated as a post hoc analysis in two double-blind, treat-to-target,
crossover trials comparing insulin degludec once daily (OD) with
insulin glargine U100 OD in adults with T1D (SWITCH 1,
n=501) or insulin-experienced adults with T2D (SWITCH 2,
n=721). Within-day glycaemic variability was calculated as the
relative fluctuation of the 9-point profile, defined through the
integrated absolute distance from the mean. Variabilities were sub-
sequently categorised into low, medium and high tertiles based on
the geometric mean of the two 9-point profiles available per pa-
tient and treatment. Hypoglycaemia was defined as overall symp-
tomatic (severe or blood glucose [<3.1 mmol/L (56 mg/dL)] con-
firmed), nocturnal symptomatic (00:01-05:59, both inclusive) and
severe (requiring third-party assistance and confirmed by a
blinded adjudication committee) events.
Results:Within-day variability was a significant predictor for the risk of
overall and nocturnal hypoglycaemia in patients with T1D or T2D
(Table). However, no correlation was found for severe hypoglycaemia
in this dataset.
Conclusion: In conclusion, within-day glycaemic variability is associat-
ed with a risk of overall and nocturnal hypoglycaemia.

Clinical Trial Registration Number: SWITCH 1 [NCT02034513];
SWITCH 2 [NCT02030600]
Supported by: Novo Nordisk A/S
Disclosure: G. Gerety: Grants; Dexcom Inc., Boehringer Ingelheim
Pharmaceuticals Inc., Lexicon Pharmaceuticals Inc., Novo Nordisk A/S,
Locemia Solutions LP, Astra Zeneca Inc.
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Decreased glucose intestinal absorption lowers 2 hour postprandial
glycaemia after gastric bypass
V. Raverdy, H. Verkindt, R. Caiazzo, F. Pattou;
Translational Research in Diabetes, Lille University, INSERM, CHU
Lille, Lille, France.

Background and aims: Postprandial hypoglycemia is a frequent concern
after Roux-en-Y gastric bypass (RYGB). This condition occurs generally
2 hours after a meal. It is favored by postoperative weight loss in patients
with high preoperative beta cell function. However, it is rarely observed
after ajustable gastric banding (AGB). The aim of the study was to deter-
mine the specific mechanisms responsible for lowering two hour post-
prandial blood glucose after RYGB.
Materials and methods: We enrolled in a parallel arm, observational
study, 109 patients undergoing RYGB (n=89) or AGB (n=20). All patients
were submitted to a standardized mixed meal test (MMT) prior to, and
again 3, 12, or 60 months after surgery. We measured glucose, insulin,
and glucagon like peptide-1 (GLP-1) postprandial profiles during 3 hours
after the mixed meal, as well as intestinal glucose absorption (D-xylose
test), and calculated validated indices of insulin sensitivity (Matsuda in-
dex), and postprandial beta cell function (Insulinogenic index).
Results:The shape of postprandial blood glucose curve remained unchanged
after AGB. After RYGB an early rise at 30 minutes was followed by a rapid
fall beyond 60 minutes. When adjusted to fasting level, 2 hour postprandial
blood glucose was significantly lower after RYGB than after AGB, indepen-
dent of BMI, insulin sensitivity, and beta cell function (linear mixed model, p
< 0.0001). Two hour postprandial blood glucose was significantly associated
with lower intestinal glucose absorption (area under the curve of D-xylose),
independent of BMI, insulin sensitivity, beta cell function, and GLP1 re-
sponse (linear mixed model, p < 0.01).
Conclusion: Two hour postprandial blood glucose decreases after RYGB
in close relation with intestinal glucose absorption, independent of BMI,
insulin sensitivity, beta cell function, and GLP1 response.
Supported by: FFRD
Disclosure: V. Raverdy: None.
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High one year mortality rate following admissions with severe
hypoglycaemia to the hospital: Which group of patients is most at
risk?
M.M. Teh, S.Y. Goh, Y.M. Bee, E. Chan, A. Tan, X.H. Xin, L.C. Ang,
W.M. Heng, W.Y. Lim;
Department of Endocrinology, Singapore General Hospital, Singapore,
Singapore.

Background and aims: Intensification of glycaemic control in diabetes
patients increases the risk of severe hypoglycaemia. Hence,
hypoglycaemia is recognised as a barrier to attaining good diabetes con-
trol. Severe hypoglycaemia is associated with increase mortality but there
is a lack of evidence to link hypoglycaemia and mortality directly. Self -
reporting of severe hypoglycaemia is associated with increased mortality
at least in the medium term of 5 years. However, much less is known
about the 1 year short term mortality rate following hospital admissions
with severe hypoglycaemia.
The aims of the study are: 1.To ascertain the 1 year short term mortality
rate following admission with severe hypoglycaemia to an acute tertiary
care hospital. 2.To determine the factors which influence the 1 year mor-
tality rate.
Materials and methods: Clinical, biochemical and 1 year mortality data
from diabetes patients who were admitted with severe hypoglycaemia in
the year of 2014 were extracted from the institutional medical record.
Comparison of the patients’ characteristics was made between the pa-
tients who survived a year following admission with those who did not
survive a year following admission. Logistic regression was used to de-
termine the risk of death within 1 year which is expressed as odd ratio and
95% confidence interval (CI).
Results: Three hundreds and eleven patients (185F: 126M) had been
admitted with severe hypoglycaemia and the mean capillary blood
glucose on admission was 2.3+0.7 mmol/l. Mean age, glycated
haemoglobin and Charlson Comorbidity index (CCI) of the cohort
were 70.7 +11.2 year old, 6.9+1.4% and 4.5+2.1 respectively.
Seventy patients or 22.5% of the cohort died within a year of ad-
mission. Those who deceased were older (69.2+11.0 vs 75.3+11.0
year old, p<0.05) with higher CCI (4.1 +1.9vs6.0+2.3, p<0.05) and
longer length of stay (5.0+7.4vs 10.0+14.5 days, p<0.05). However,
there was no significant difference in glycated haemoglobin level
between the 2 groups (7.0+1.4vs 6.7+1.6%, p>0.05). The patients
who deceased within a year of admission also had lower albumin
count on admission (36.2+5.4vs 30.3+6.8G/L, p<0.05). Age, length
of stay and CCI were associated with increased in 1 year mortality
risk with odd ratio of 1.06 (95% CI: 1.03 -1.09, p =0.01), 1.05 (95%
CI: 1.02-1.08, p=0.01) and 1.57 (95% CI: 1.34-1.83, p<0.001)
respectively.
Conclusion: Alarmingly high 1 year mortality rate of 22.5% following
admissions with severe hypoglycaemia. Older diabetes patients with
more comorbidities and longer length of stay were at increased risk of
dying within a year of admission with severe hypoglycaemia. The degree
of glycaemic control did not influence the 1 year mortality rate signifi-
cantly. There was insufficient evidence in the current data set to draw the
definitive link between hypoglycaemia and the cause of death. The high 1
year mortality rate also highlighted the vulnerabilities of certain individ-
uals to adverse outcomes. Hence, admission with severe hypoglycaemia
has important prognostic implications. Admission with severe
hypoglycaemia offers the window of opportunity for healthcare profes-
sionals to intervene by comprehensively addressing the issue of
hypoglycaemia and other health issues especially in the high risk group
of patients.
Disclosure: M.M. Teh: None.
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Psychological impact of severe hypoglycaemia on fear of
hypoglycaemia and diabetes-related distress: baseline assessment in
participants of the HypoDe study
D. Ehrmann1, N. Hermanns1, L. Heinemann2, G. Faber-Heinemann2, G.
Freckmann3;
1Research Institute Diabetes Academy Mergentheim (FIDAM), Bad
Mergentheim, 2Science-Consulting in Diabetes GmbH, Düsseldorf, 3Institut
für Diabetes-Technologie Forschungs- und Entwicklungsgesellschaft mbH an
der Universität Ulm, Ulm, Germany.

Background and aims: Patients with type 1 diabetes on a multiple daily
insulin injections (MDI) regimen were eligible to participate in the HypoDE
study if they reported reduced hypoglycaemia awareness (unawareness-score
≥4) or the occurrence of severe hypoglycaemia (SH) in the past 12 months.
We analysed the psychological profile of participants who had experienced at
least one episode of SH (third party assistance for recovery) vs. participants
with hypoglycaemia unawareness, but without a recent SH episode.
Materials and methods: Blinded CGM recordings (DexCom Gen 4; 28
days) of 149 study participants (age 46.5±11.9 yrs, 40.3% female, HbA1c
7.5±1.0%, diabetes duration 21.3±11.9 yrs) which had completed the
Hypoglycaemia Awareness Questionnaire (HAQ), the Hypoglycaemia
Fear Survey (HFS) and the Diabetes Distress Scale (DDS) were analysed.
Results: Participants who experienced SH and participants without SH did
not differ in age (46.1±11.5 vs. 47.2±12.5 yrs, p=.578), diabetes duration
(22.6±13.9 vs. 19.1±13.7 yrs, p=.126) or gender (female 42.2% vs. 37.3%,
p=.551). Patients who experienced SH had a lower HbA1c (7.2±1.0% vs.
7.8±0.9%, p<.001) and a lower HAQ score (4.6±0.6 vs. 5.0±1.4, p=.018)
compared to the group of patients without SH. Patients with SH also spent
more time in the hypoglycaemic range (≤70mg/dl: 131±99 vs. 72±55 min
per day, p<.01) and less time in the hyperglycaemic range (≥180mg/dl: 441
±221 vs. 568±244 min per day, p=.001) during the baseline blinded CGM
phase. These participants also reported more worries about hypoglycaemia
(34.6±14.4 vs. 29.2±15.2, p=.030) and more avoidance behaviour towards
low glucose values (22.2±9.1 vs. 18.7±8.3, p=.020) than participants with-
out SH. Overall, diabetes distress was higher in subjects with SH (2.7±0.8
vs. 2.3±0.7, p=.003) than in patients without SH. Participants with SH also
reported more feelings of powerlessness (3.3±1.2 vs. 2.8±1.1, p=.010),
more hypoglycaemia-related distress (3.9±1.2 vs. 3.3±1.2, p=.007), more
social problems in public (2.2±1.1 vs. 1.8±0.9, p=.045), more family argu-
ments (2.7±1.1 vs. 2.1±1.1, p=.003) and physician-related distress (1.4
±0.7 vs. 1.2±0.4, p=.014) as well as eating-relating distress (2.7±1.2 vs.
2.3±1.1, p=.025). Overall diabetes-related distress and negative family ar-
guments showed significant correlations with duration of hypoglycaemic
episodes (r=.19, p=.022 respectively r=.20, p=.012).
Conclusion: Occurrence of SH affects many areas of living with diabetes.
The psychological impact of SH was strongest with regard to family argu-
ments and the overall distress levels. Avoidance of hypoglycaemic glucose
values was also more prominent in participants with SH. Diabetes distress
and family arguments was not only correlated with occurrence of SH but
also with the duration of low glucose values. Besides the reduction of
biochemical and clinical hypoglycaemia, also hypoglycaemia-related dis-
tress should be addressed in this specific group of patients with diabetes.
Clinical Trial Registration Number: NCT02671968
Supported by: Unrestricted grant from DexCom, San Diego, California.
U.S.A.
Disclosure:D. Ehrmann: Lecture/other fees; Berlin-Chemie AG, Roche
Diabetes Care.

732
Association of hypoglycaemia with insulin titration and body weight
in people with type 2 diabetes commencing insulin glargine 100 U/ml
and achieving different HbA1c levels
B.M. Frier1, W. Landgraf2, M. Zhang3, G.B. Bolli4, D.R. Owens5, P.D.
Home6;
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1The Queen’s Medical Research Institute, University of Edinburgh,
Edinburgh, UK, 2Sanofi Germany, Frankfurt, Germany, 3Sanofi US,
Bridgewater, USA, 4University of Perugia School of Medicine, Perugia,
Italy, 5Swansea University, Swansea, 6Newcastle University, Newcastle
upon Tyne, UK.

Background and aims: To assess the relationship between
hypoglycaemia frequency, insulin dose titration, and body weight in peo-
ple with type 2 diabetes (T2D) commencing Gla-100 at bedtime in com-
bination with oral agents, and achieving different HbA1c levels at Week
24.
Materials and methods: Standardized patient-level data were pooled
from 16 treat-to-target randomized controlled trials (≥24 week dura-
tion, fasting plasma glucose [FPG] target <5.5 mmol/l). Glycaemic
and hypoglycaemia outcomes were assessed descriptively to Week
24, stratified according to endpoint HbA1c (<7.0, 7.0-8.0, >8.0%)
and number of episodes (0, 1-3, ≥4) of confirmed hypoglycaemia
(PG <3.9 mmol/l).
Results: Overall, 3,415 participants (54% male) were included. Baseline
characteristics in the <7.0, 7.0-8.0, and >8.0% HbA1 categories were
(mean ± SD): age 58 ± 9, 58 ± 10, and 57 ± 10 years; disease duration
8.1 ± 5.6, 9.4 ± 6.5 and 10.0 ± 6.7 years; BMI 30.8 ± 5.0, 30.5 ± 5.4 and
29.9 ± 5.4 kg/m2; C-peptide level 1.16 ± 0.55, 1.13 ± 0.57, and 1.16 ±
0.77 nmol/l, respectively. More participants (46%) achieved endpoint
HbA1c <7.0% than 7.0-8.0% (37%) or >8.0% (17%) and more people
achieved FPG target (≤ 5.5 mmol/l) in the <7.0% group (44%) vs other
groups (30% and 22%) despite similar reductions in FPG (−4.1 ± 0.1
mmol/l) from baseline to Week 24. HbA1c response was lower in the
>8.0% group (−0.5%) vs other groups (−2.0 and −1.4%), associated with
longer diabetes duration, higher baseline FPG and HbA1c. In the <7.0%
group, more people (54%) had anytime hypoglycaemia (PG <3.9
mmol/l), had the lowest mean final Gla-100 dose (0.42 U/kg vs 0.44
U/kg and 0.51 U/kg, respectively), and the smallest dose increment
(0.27 U/kg vs 0.28 U/kg and 0.32 U/kg, respectively). FPG change was
greater in patients with ≥4 hypoglycaemia events vs those with no
hypoglycaemia events in the <7.0% group (−4.5 vs −4.1 mmol/l) and
the >8.0% group (−5.7 vs −3.5 mmol/l). Hypoglycaemia was associated
with lower baseline C-peptide levels and lower final Gla-100 dose across
all HbA1c groups in people experiencing hypoglycaemia (Table). Weight
gain was more pronounced in people with increasing numbers of
hypoglycaemia events and with higher endpoint HbA1c (1.1 ± 4.1 kg,
2.0 ± 3.5 kg, 2.4 ± 3.5 kg) in those with no hypoglycaemia vs 1.8 ± 3.7
kg, 2.5 ± 3.0 kg, and 3.7 ± 3.8 kg in those with ≥4 hypoglycaemia events
and HbA1c <7.0, 7.0-8.0, and >8.0%, respectively).
Conclusion: This pooled analysis of people with T2D confirms that
baseline HbA1c and FPG levels are important predictors for achieving
HbA1c <7.0%. Hypoglycaemia apparently has little or no influence on
HbA1c achievement and is mainly associated with insulin dose titration
and weight gain over the first 6 months after beginning Gla-100 therapy.

Supported by: Study funding provided by Sanofi
Disclosure: B.M. Frier: Honorarium; Eli Lilly, Novo Nordisk, Sanofi,
MSD, Roche and Boehringer Ingelheim.

733
Recurrent insulin-induced hypoglycaemia leads to weight gain in
association with increased adiposity and reduced basal metabolic
rate
A.D. McNeilly, J.R. Gallagher, R.J. McCri;
Division of Molecular and Clinical Sciences, University of Dundee,
Dundee, UK.

Background and aims: Intensification of insulin therapy in type 1 dia-
betes is associated with significant weight gain. This study examined the
hypothesis that recurrent hypoglycaemia (RH) might contribute, at least
in part, to this phenomenon. This hypothesis was tested in rodents sub-
jected to RH or control injections over 12 weeks.
Materials and methods: Male C57BL6J mice (n=12/group) received
either RH (1mu/g insulin i.p.; 3 per week for 12 weeks to achieve glucose
of approx.3.0mmol/l) or Vehicle (Saline i.p. in equivalent volume). Body
composition and energy homeostasis were assessed using EchoMRI and
CLAMS system respectively. Transcript abundance was assessed using
Taqman real time PCR. Data are expressed as mean±SEM.
Results: RH animals were significantly heavier and had increased fat
mass compared to Control animals (8.49±0.64 v 16.56±1.38% body
weight) despite comparable food intake (4.83±0.81 v 4.89±0.44
g/mouse/24hr). Energy expenditure was significantly lower at baseline
in RH animals (0.414±0.006 v 0.218±0.004 kcal/min) and was associated
with a decrease in the respiratory exchange ratio (RER; 0.98±0.01 v. 0.96
±0.01). There was no difference in locomotor activity. These changes
were associated with the suppression of genes involved in thermogenesis,
mitochondrial energetics and lipolysis within the brown adipose tissue.
Conclusion: Consistent with our hypothesis, RH leads to increased ac-
cumulation of fat stores which is associated reduced energy expenditure
and RER. These results suggest that RH induces a state of
hypometabolism that may contribute to weight gain observed with inten-
sification of insulin therapy in Type 1 diabetes
Supported by: DUK project grant
Disclosure: A.D. McNeilly: None.

734
Fear of hypoglycaemia was not associated with glycaemic variability
in patients with type 1 diabetes: the VARDIA study
S. Hadjadj1, E. Gand1, L. Chaillous2, S. Dubois3, F. Bonnet4, G. Fradet5,
I. Delcourt Crespin5, V. Kerlan6, D. Gouet7, C. Perlemoine8, P.-H.
Ducluzeau9, M. Pichelin10, S. Ragot11, P.-J. Saulnier11, B. Cariou10;
1Endocrinology -Diabetology, CHU Poitiers, Poitiers, 2Endocrinology -
Diabetology, CHU NANTES, Nantes, 3Endocrinology - Diabetology,
CHU Angers, Angers, 4Endocrinology - Diabetology, CHU Rennes,
Rennes, 5Endocrinology -Diabetology, CH La Roche/Yon, La Roche/
Yon, 6Endocrinology -Diabetology, CHU Brest, Brest, 7Endocrinology
-Diabetology, CH La Rochelle, La Rochelle, 8Endocrinology -
Diabetology, CH Lorient, Lorient, 9Endocrinology - Diabetology, CHU
Tours, Tours, 10CIC 1413, CHU Nantes, Nantes, 11CIC 1402, CHU
Poitiers, Poitiers, France.

Background and aims: In type 1 diabetes (T1D), treatment efficacy is
limited by unpredictability of blood glucose results and glycemic vari-
ability. This unpredictability strongly and negatively impacts patients’
appreciation of their disease. Fear of Hypoglycemia (FOH) remains as-
sociated with significant issues for managing insulin treatment. The main
goal of our study was to assess the relationship between glycemic vari-
ability and FOH in patients with T1D in an observational cross-sectional
study performed in 9 centers from Western France.
Materials and methods: Main recruitment criteria were the following:
men or women with T1D diagnosed for ≥ 5 years, aged 18 - 75 years, on
stable insulin therapy (type of insulin and number of injections/pump) for
≥ 3 months, no severe renal failure (eGFR ≥ 30 ml/min/1.73 m2) and no
acu te cond i t i on pos s ib ly l ead ing to unusua l g lycemic
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variability.Glycemic variability was determined using the coefficient of
variation of three 7-point self-monitoring blood glucose (SMBG) profile
determined in 2 weeks: 3 pre-meal /3 post-prandial/ 1 night (4:00) deter-
minations. FOH was assessed using the validated French version of the
Hypoglycemia Fear Survey-II (HFS-II) questionnaire.
Results: A total of 571 patients were recruited, with 527 fulfilling all
recruitment criteria. Among them, 393 returned their SMBG profiles:
55% women, 55% on insulin pump, mean age 48 ± 12 years, mean
diabetes duration of 26±13 years, HbA1c of 7.5±1.0 % and 12% with
severe hypoglycemia (requiring assistance from another person) in the
previous 6 months. HFS-II score was 34±18. SMBG glycemic variability
was not significantly different between patients treated with continuous
subcutaneous insulin infusion and multiple daily injections (39.3±9.4 and
40.9±10.1 % respectively).SMBG variability did not significantly corre-
late with HFS-II score (R= 0.022; P=0.69), and was not associated with
the presence or absence of long-term complications (retinopathy, ne-
phropathy and cardiovascular disease). HFS-II score was not different
according to the distribution of quintiles of SMBG variability.The
SMBG variability did not differ between patients with or without history
of severe hypoglycemic episode in the previous 6 months (42±11 vs. 40
±9P=0.12), but HFS-II score was higher in patients with history of severe
hypoglycemia: 39±20 vs. 33±18; P=0.03, respectively regarding anxiety
(18±13 vs. 23±15; P=0.02), but not behavior (15±8 vs. 16±8; P=0.263).
Conclusion: FOH determined using the HFS-II questionnaire was not
associated with SMBG variability in patients with T1D, but was associ-
ated with the occurrence of severe hypoglycemia in the previous 6
months.
Clinical Trial Registration Number: NCT02790060
Supported by: AADAIRC / DINNOSANTE/NOVONORDISK
Disclosure: S. Hadjadj: Grants; Novonordisk, AADAIRC, DinnoSanté.
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A pilot study of mini-dose glucagon for treatment of non-severe
hypoglycaemia in adults with type 1 diabetes
M. Haymod1, S. DuBose2, M. Rickels3, H.Wolpert4, V. Shah5, J. Sherr6,
R. Weinstock7, S. Agarwal3, A. Verdejo2, M. Cummins8, B.
Newswanger8, R. Beck2;
1Baylor College ofMedicine, Houston, 2Jaeb Center for Health Research,
Tampa, 3University of Pennsylvania Perelman School of Medicine,
Philadelphia, 4Joslin Diabetes Center, Boston, 5Barbara Davis Center
for Diabetes, University of Colorado, Aurora, 6Yale School of
Medicine, New Haven, 7SUNY Upstate Medical University, Syracuse,
8Xeris Pharmaceuticals, Austin, USA.

Background and aims: The objective of this analysis is to evaluate the
use of low-dose glucagon to treat mild hypoglycemia in ambulatory
adults with type 1 diabetes.
Materials and methods: Twenty adults with type 1 diabetes using an
insulin pump and continuous glucose monitor (CGM) and experiencing
frequent mild hypoglycemia participated in a crossover trial (two 3-week
periods) comparing non-aqueous mini-dose glucagon (MDG) (150 μg,
Xeris Pharmaceuticals, Inc.) versus oral glucose tablets (TABS) (16 g) to
treat hypoglycemia (blood glucose [BG] 40-69 mg/dL). BG meter mea-
surements were made prior to treatment and again 15 and 30 minutes
post-treatment. Successful treatment was defined as BG ≥50 mg/dL 15
minutes and ≥70 mg/dL 30 minutes after intervention. Two authors,
blinded to treatment arm, independently judged the outcome of each
event as a clinical success or failure.
Results: Sixteen participants (mean age 39 years, 75% female, mean
diabetes duration 23 years, mean HbA1c 7.2%) had 118 analyzable
events with initial BG 50-69 mg/dL. Successful treatment criteria were
met for 58 (94%) of 62 events during theMDGperiod and 53 (95%) of 56
events during the TABS period (adjusted p=0.99). Clinical assessments of
success for these events were 97% and 96%, respectively. CGM-
measured time 70-180 mg/dL data did not differ between treatment

groups during the 2 hours post-events but TABS resulted in higher max-
imum glucose (116 vs 102 mg/dL; p=0.01) over the first hour.
Conclusion: Small doses of glucagon can successfully treat mild-to-
moderate hypoglycemia and may be a useful alternative to treatment with
oral carbohydrate.
Clinical Trial Registration Number: NCT02411578
Supported by: Funding was provided by the Leona M. and Harry B.
Helmsley Charitable Trust
Disclosure: M. Haymod: None.

736
Nasal glucagon for the treatment of moderate to severe
hypoglycaemia episodes in children and adolescents with type 1
diabetes in home or school settings
C.B. Guzman1, L. Deeb2, H. Dulude3, M. Zhang4, S. Zhang5, B.J.
Reiner6, C.A. Piché3;
1Lilly Diabetes, Eli Lilly and Company, Indianapolis, 2Pediatric
Endocrine Office, Tallahassee, USA, 3Locemia Solutions, Montreal,
4Eli Lilly Canada Inc., Toronto, Canada, 5Eli Lilly and Company,
Indianapolis, 6Pediatric Endocrine Office, Baltimore, USA.

Background and aims: This multicenter, open-label study evaluated NG
for effectiveness and ease of use in treating moderate or severe hypogly-
cemia episodes in patients with T1D, age 4 to ˂18 years.
Materials and methods: Patients and caregivers were taught how to use
NG. During naturally occurring symptomatic episodes of moderate or
severe hypoglycemia in real-world settings, caregivers administered
3 mg NG and measured blood glucose (BG) over time. Adverse events
(AEs), recovery of symptoms, and ease of use were solicited by
questionnaires.
Results: Fourteen patients, who experienced 33 moderate hypoglycemia
episodes with neuroglycopenic symptoms and a BG ≤70 mg/dL, were
included in the efficacy and main safety analyses. The mean number of
episodes per pt was 2.4 (range 1-4). In all episodes, patients returned to
normal status within 30 minutes after NG dose. No calls to 911 (emer-
gency medical services) were needed. Mean baseline BG was 56 (range
42-70) mg/dL. Within 15 minutes after NG dose, mean BG rose to 114
(range 79-173) mg/dL, and continued to rise (figure). No serious AEs
occurred. For most episodes (61%), caregivers administered NG in <30
seconds; in all cases administration took <2 minutes. Caregivers were
satisfied or very satisfied with NG after most episodes (91%).
Conclusion: NG raised BG and resolved symptoms in all reported epi-
sodes of hypoglycemia among children and adolescents with T1D. The
majority of caregivers were highly satisfied with NG. Data suggest NG is
a viable alternative to currently available injectable recombinant
glucagons.

Clinical Trial Registration Number: NCT02402933
Supported by: Eli Lilly and Company
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Disclosure: C.B. Guzman: Employment/Consultancy; Eli Lilly and
Company.
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A pilot study in adults with type 1 diabetes to examine the efficacy of
stable non-aqueous liquid glucagon for treatment of severe
hypoglycaemia
M. Christiansen1, M. Cummins2, S. Prestrelski2, L. Shi3, P.
Strange3,2;
1Diablo Clinical Research, Walnut Creek, 2Xeris Pharmaceuticals,
Austin, 3Integrated Medical Development, Princeton Junction, USA.

Background and aims: Severe hypoglycemia remains a significant
problem in patients with diabetes. Currently approved rescue products
are based on lyophilized formulations which require reconstitution at time
of use, complicating administration in emergency situations. A pre-
mixed, ready-to-use, non-aqueous liquid glucagon formulation in a pre-
filled syringe and auto-injector is in development. This glucagon formu-
lation is expected to be stable for at least 24 months at room temperature.
A pilot study was conducted in adults with type 1 diabetes mellitus
(T1DM) to explore whether subcutaneously injected non-aqueous gluca-
gon (0.5 or 1 mg) could rescue subjects from insulin-induced
hypoglycemia.
Materials and methods: On treatment days subjects arrived at the
clinic following an overnight fast and were given IV insulin to
induce moderate hypoglycemia with plasma glucose concentration
< 2.8 mmol/l. After a 5-minute wait and a confirmatory plasma
glucose < 2.8 mmol/l, subjects were given a subcutaneous injec-
tion of non-aqueous liquid glucagon in the upper arm. The prod-
uct was stored in a vial for approximately 18 months at controlled
room temperature before it was used in the study. Plasma glucose
was assessed every 15 minutes via glucometer (YSI Life
Sciences) during the hypoglycemia induction phase. Once plasma
glucose was < 2.8 mmol/l, glucose was assessed every 5 minutes
until 90 minutes post-treatment. At the same time points during
the induction phase and through 30 minutes post-treatment, sub-
jects completed a hypoglycemia symptom questionnaire.
Pharmacodynamic characteristics of plasma glucose were assessed
with particular attention to time to reach > 3.9 mmol/l. Subjects
with return of plasma glucose to > 3.9 mmol/l by 30 minutes
post-dosing were considered a primary (objective) responder.
Secondary efficacy endpoints included hypoglycemia symptom re-
lief as assessed based on aggregate scores for 4 autonomic and 4
neuroglycopenic symptoms. Safety endpoints included: incidence/
severity of adverse events, clinically significant out-of-range vital
signs, and tolerability.
Results: Across 7 adult subjects and 13 hypoglycemia induction
procedures, IV insulin resulted in a mean plasma glucose of 2.5 ±
0.18 mmol/l just prior to treatment. For the 1 mg dose, 7/7 subjects
achieved primary response with plasma glucose > 3.9 mmol/l in a
mean time of 11.9 minutes (range: 8.1 to 15.9 minutes). For the
0.5 mg dose, 6/6 subjects achieved plasma glucose > 3.9 mmol/l
in a mean time of 14.4 minutes (range: 9.5 to 19.7 minutes).
Symptomatic relief began within 5 minutes of dosing, and all sub-
jects experienced complete resolution of hypoglycemia symptoms in
a median time of 20 minutes (range 10-30). Overall, no significant
safety concerns were noted in this pilot study. For the 1 mg dose,
3/7 subjects reported a total of 8 mostly mild treatment-emergent
adverse events, including 3 cases of nausea/vomiting.
Conclusion: The results of this study provide support for Phase 3 clinical
development of this room-temperature stable non-aqueous liquid gluca-
gon in a ready-to-use auto-injector as a rescue treatment for severe
hypoglycemia.
Clinical Trial Registration Number: NCT02423980
Disclosure: M. Christiansen: None.

738
Dasiglucagon, a novel soluble glucagon analogue, successfully
restores blood glucose levels after hypoglycaemia in people with type
1 diabetes
T. Heise1, B. Væver Bysted2, U. Mouritzen2, U. Hövelmann1, D.
Lamers1, D. Vega Møller2;
1Profil, Neuss, Germany, 2Zealand Pharma A/S, Glostrup, Denmark.

Background and aims: Currently available glucagon formulations for
rescue treatment of severe hypoglycaemia need to be reconstituted before
use which delays its use and may lead to underutilization.
Materials and methods: In this single centre, randomised, double-blind
trial we investigated the pharmacodynamic (PD) and pharmacokinetic
(PK) characteristics of dasiglucagon (DASI), a novel stable soluble glu-
cagon analogue, in comparison to GlucaGen® (GLUCA). Fifty-eight
patients with type 1 diabetes received subcutaneous injections of 0.1,
0.3, 0.6 or 1 mg DASI or 0.5 or 1 mg GLUCA after induction of
hypoglycaemia (55 mg/dl) through intravenous insulin infusion.
Results: DASI demonstrated a dose-dependent and rapid increase in PK
reaching maximum levels at ~35 min with a half-life of ~0.5 hours. DASI
rapidly increased plasma glucose (PG) by ≥20 mg/dl (9-14 min) and to
PG≥70 mg/dl (within 6-10 min), similar to GLUCA (table). All patients
on DASI reached these endpoints within 30 min (predefined success
criteria). Both treatments were well tolerated. Nausea was the most fre-
quent adverse event occurring at a similar rate of 44-56% patients.
Conclusion: DASI was well tolerated and showed similar early PD re-
sponse to GLUCA at equivalent doses suggesting they have comparable
clinical effects. Dasiglucagon may be an effective and reliable emergency
treatment for severe hypoglycaemia in a ready-to-use pen.

Clinical Trial Registration Number: NCT02660008
Supported by: Zealand Pharma A/S
Disclosure: T. Heise: Employment/Consultancy; Novo Nordisk. Grants;
Adocia, Biocon, Dance Pharmaceuticals, Eli Lilly, Johnson&Johnson,
Julphar, Medimmune, Mylan, Nordic Bioscience, Novo Nordisk, Poxel,
Roche Diagnostics, Saniona, Sanofi, Senseonics, SkyePharma, Zealand
Pharma. Lecture/other fees; Eli Lilly, Novo Nordisk, Sanofi.
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Nasal glucagon for the treatment of moderate-to-severe
hypoglycaemic episodes in real-world settings in adults with type 1
diabetes
E.R. Seaquist1, H. Dulude2, M.X. Zhang3, E. Rampakakis4, R. Rabasa-
Lhoret5, G.M. Tsoukas6, J.R. Conway7, S.J. Weisnagel8, G. Gerety9, V.
Woo10, S. Zhang3, D. Carballo2, M. Triest2, C.A. Piché2, C.B. Guzman3;
1University of Minnesota, Minneapolis, USA, 2Locemia Solutions,
Montreal, Canada, 3Eli Lilly and Company, Indianapolis, USA, 4JSS
Medical Research, Montreal, 5Montreal Clinical Research Institute,
Montreal, 6McGill University Health Centre, Montreal, 7Canadian
Centre for Research on Diabetes, Ontario, 8CHU de Québec-Université
Laval, Montreal, Canada, 9Albany Medical Center, New York, USA,
10University of Manitoba, Winnipeg, Canada.
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Background and aims: This study evaluated nasal glucagon (NG) for
efficacy and ease-of-use in moderate or severe hypoglycaemic episodes
(HEs) in real-world settings in adult patients (pts) with type 1 diabetes
(T1D).
Materials and methods: Pts and caregivers (CGs) were taught to admin-
ister NG 3 mg for symptomatic HE and to assess for return to normal
status over time. In addition, Pt/CG-reported HE symptoms, blood glu-
cose (BG), adverse events (AEs), and ease-of-use were evaluated through
questionnaire.
Results: In the efficacy population (EP) 69 pts experienced a total of 157
HEs (mean [SD], 2.3 [1.77] events/pt). In 96.2% of HEs, pts met the
primary objective, return to normal status within 30 minutes. There were
6 HEs in which the recovery did not occur within 30minutes. In 5 of these
6 events, pts recovered within 30 to 45 minutes and in 4 events, BG was
≥3.9 mmol/L at 30 minutes. Mean BG at HE onset was 2.7 (range 1.2 to
4.1) mmol/L and rose to 6.3 (range: 2.4 to 14.8) mmol/L by 30 minutes
and continued to rise with progressive time. No emergency service calls
were made. Twelve severe HEs in 7 pts were observed in the EP. All
severe HEs resolved; and pts awoke or returned to normal status within 15
minutes. NG administration time was <30 seconds for most HEs (70.4%)
and was <2 minutes in nearly all (97.7%) HEs. The safety population
included 74 pts who had a total of 179 HEs. At least 1 AE was experi-
enced by 87.8% of pts, with the most common being nasal irritation
(82.4%) and headache (54.1%). Most AEs during HEs lasted ≤1 hour
(59.5%) and were of mild or moderate severity. There were no serious
drug-related AEs, and CGs were satisfied or very satisfied with NG after
most HEs (82.7%).
Conclusion: NG showed real-world effectiveness when administered to
treat moderate or severe HE in pts with T1D. For most HEs (96.2%), pts
recovered within 30 minutes and there were no emergency calls. The
majority of CGs were satisfied with NG. NG is a potential alternative to
currently available injectable recombinant glucagon.
Clinical Trial Registration Number: NCT01994746
Supported by: Eli Lilly and Company
Disclosure: E.R. Seaquist: Employment/Consultancy; Eli Lilly and
Company, Locemia. Grants; JDRF, NIH, Eli Lilly and Company. Other;
International hypoglycemia study group funded by Novonordisk.
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Glycaemic index, extended bolusing and diabetes education in insulin
pump therapy
S.K. Rilstone1, N. Oliver2;
1Department of Nutrition and Dietetics, Imperial College Healthcare
NHS Trust, 2Imperial College, London, UK.

Background and aims: Advice given to insulin pump users on how to
manage slowly digested food is varied. There is no published evidence on
whether educating patients on glycaemic index, extended bolusing and
super bolusing can affect glycaemic control, quality of life or treatment
satisfaction. The aim of this study was to evaluate the clinical and psy-
chosocial efficacy of a clinical education programme on rates of digestion
and bolusing.
Materials and methods: The literature on glycaemic index, extended
bolusing and superbolusing was reviewed and consolidated to produce
a three hour, interactive education session aiming to enable effective self-
management. At baseline, participants undertook one week of blinded
continuous glucose monitoring (CGM) and kept a food diary. During this
period participants were provided with two test meals: a low GI meal
(pizza with extra cheese) and a high GI meal (white bread with jam).
Participants were asked to bolus in whatever way they would usually
for these foods. Participants completed validated “Problem Areas in
Diabetes” (PAID) and “Diabetes Quality of Life” (DQOL) questionnaires
and blood samples were taken to measure HbA1c. The participants then
attended the education programme. Four weeks after attending the edu-
cational intervention, the CGM and test meals week were repeated. 8 and
12 weeks after the intervention, participants underwent another week of
CGM. At the end of week 12, HbA1c, DQOL and PAID were repeated.
Glucose AUCwere calculated at 1 hour, 2 hours, 4 hours and 8 hours after
the test meals. Time spent in hyperglycemia and hypoglycaemia were
calculated.
Results: Eleven participants were recruited (mean age 42.3 (SD 12.8)
years, mean baseline HbA1c 57.3 (SD 10.0) mmol/mol, duration of dia-
betes 19.5 (SD 9.9) years). HbA1c did not change over the treatment
period, nor did quality of life assessed by DQOL and PAID. %time spent
in hypoglycaemia (<3.9mmo/L and <3.3mmol/L) fell at week 12 com-
pared to baseline from 5.8 (IQR 2.1-8.3)% to 4.3(IQR 2.1-5.4)%,
p=0.013, for <3.9mmol/L, and from 2.9 (IQR 1.2-3.9)% to 1.6 (IQR
0.7-2.4)%, p=0.029, for <3.3mmol/L. Area under the curve for glucose
following test meals did not differ significantly following education ex-
cept for in the first two hours after the high GI meal (pre course 83.1
(0.23-88.9), post course 5.38 (-16.2- 50.8).
Conclusion: An education programme to support type 1 diabetes self-
management using extended and super boluses does not impact on overall
glucose or quality of life but does reduce exposure to hypoglycaemia in
this pilot study suggesting further work is warranted.
Supported by: NIHR BRC based at Imperial College Healthcare NHS
Trust & Imperial College
Disclosure: S.K. Rilstone: None.

741
The smartphone application “Pregnant with Diabetes”
communicates antenatal health information and reaches pregnant
women with diabetes and those planning pregnancy
E.R. Mathiesen1,2, S.K. Nørgaard1,2, V. Ladefoged1, C. Barfred1, H.M.
Juul1, A.L. Secher1,2, L. Ringholm3, P. Damm1,4;
1Center for Pregnant Women with Diabetes, Rigshospitaltet,
Copenhagen, 2Department of Endocrinology, Rigshospitalet,
Copenhagen, 3Steno Diabetes Center Copenhagen, Gentofte,
4Department of Obstetrics, Rigshopitalet, Copenhagen, Denmark.
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Background and aims: To evaluate the awareness and use of the
smartphone application “Pregnant with Diabetes” locally, nationally and
internationally.
Materials and methods: In 2013, a teamwork between a patient and the
staff at The Center for Pregnant Women with Diabetes, Rigshospitalet,
succeeded in developing the smartphone application (app) “Pregnant with
Diabetes”. The app communicates clinically important antenatal health
information to women with diabetes, based on recommendations from
our center. To obtain local data, women with type 1 or type 2 diabetes
completed an anonymous, structured questionnaire at first antenatal visit
in early pregnancy, at our center. National and international data on num-
bers of downloads were obtained from Google Play, App Store and
Google analytics.
Results: Among 139 pregnant women with diabetes (96 with type 1
diabetes, 43 with type 2 diabetes), 99% had a smartphone and 75% had
downloaded the app, whereof 48% had obtained information from the
app before pregnancy. For women with type 1 diabetes, the topics report-
ed of greatest interest in the app were “blood glucose”, “the fetus”, and
“insulin dose”, and for type 2 diabetes; “diet and carbohydrates”, “blood
glucose” and “what is diabetes”. In December 2016, the app had been
downloaded 3,810 times in Denmark and 21,640 times in 177 different
countries worldwide. Internationally, the topics of greatest interest were
“diet and carbohydrates”, “blood glucose” and “possible complications”.
Conclusion: Easily accessible patient information, via app technology,
reaches the patients and may contribute to improved pregnancy planning
and outcome in women with diabetes - locally, nationally and
internationally.
Disclosure: E.R. Mathiesen: None.

742
Close reading and creative writing in a group care intervention to
manage type 2 diabetes: a randomised trial
F.S. Rosário1, D. Almeida2, I. Correia1, S. Oliveira1, L. Narciso1, A.
Rodrigues1, S. Barrocas3, J. Oliveira4, J.F. Raposo1, L. Lima3;
1Associação Protectora Diabéticos de Portugal, 2Faculdade de Letras,
Universidade de Lisboa, 3ISCTE- Instituto Universitário de Lisboa,
4Universidade Lusófona, Lisbon, Portugal.

Background and aims: The use of group dynamics for patients with
diabetes is a recognized practice with positive outcomes in terms of met-
abolic control, quality of life parameters and knowledge acquisition about
the condition. This study attempts to determine if the same group dynam-
ic strategies using narrative and reading produce the same positive
outcomes.
Materials and methods: A total of 49 patients with type 2 Diabetes,
aged < 85 years old, with a follow-up in our outpatient clinic for at
least 6 months and > 6 years of formal education were randomized
to two different Group Care Dynamics. One group, with 17 patients,
designed ‘control group’, was presented with a classical structured
educational approach of six monthly sessions where different issues
of diabetes management were discussed (chronic disease, nutrition,
exercise, complications, self-management, and diabetic foot).
Another group, with 32 patients, designed ‘intervention group’,
subdivided in 2 similar subgroups, was presented with six monthly
sessions with close reading and creative writing using literary nar-
ratives that parallel the issues focused in the control group.
Participants were evaluated before the first session and after the
third session. Two final evaluation will be performed at the sixt
session and one month later. Patient evaluation includes
anthropometrical measures (weight, fat mass, waist circumference),
A1c and specific questionnaires about quality of life, locus of con-
trol, empathy and group satisfaction (respectively DQOL, SF36,
DSLOC, JSPE, GSS).
Results: We present the baseline results and the interim analysis at the
third session. The entire sample had an initial BMI of 29,16 (SD-4,67)

and A1c of 7,51% (SD- 1,13). The two groups were very similar either in
the physical and in the psychological variables at baseline. An interim
analysis at the moment of the second evaluation was performed on a
sample of 39 patients. The intervention group showed a significant re-
duction of HbA1c of 0,35% (initial: 7,55% (DP-1,13) vs. 7,20%
(DP-1,06); p<0,001 while the control group maintained the A1c
(initial: 7,44 %(DP-1,23) vs 7,42% (DP-1,49).
Conclusion: To our knowledge this is the first randomized trial
designed to evaluate a Group Care intervention to manage type
2 diabetes using close reading and creative writing. At the interim
analysis, a significant reduction of A1c was observed in the in-
tervention group. The final appraisal of all the anthropometric and
biochemical variables as well of the psychological domains will
be made after the 6th month session.
Disclosure: F.S. Rosário: None.

743
Assessment of inpatient diabetes education throughout an structured
questionnaire applied by a team for diabetes education (TED)
T.B.M. Cardim, M.T. Yamamoto, G. Daher, T.L. Santos, C.R. Laselva,
F.N. Camargo, R.S. Ribeiro;
Diabetes Program, Albert Einstein Hospital, São Paulo, Brazil.

Background and aims: To describe the work and methodology for
the implementation of a team for diabetes education in hospital
settings and to test the efficiency of patient education using a
adapted questionnaire based on American Association of Diabetes
Educators.
Materials and methods: In August 2014, a project of diabetes
education inspired by STAR Practical Diabetology Course was
started, a questionnaire was adapted from American Association
of Diabetes Educators to evaluate patient’s knowledge. Eight pro-
fessionals (6 nurses and 2 nutritional therapists) were selected,
trained and designated to dedicate three hours weekly exclusively
to diabetes education in collaboration with TED. From November
2014 to December 2014, the assigned professionals were trained
in weekly sessions and initiated educational activities in January
2015.
Results: From January 2015 to January 2017, we included 474
patients; they were educated during hospitalization and were con-
sidered in this analysis. The questionnaire evaluated the perceived
importance of DM care and the knowlwdge about DM, nutrition,
physical activity, glycemic control and medications. For those on
insulin, there were questions concerning administration and stor-
age, glucose monitoring, response to hypo/hyperglycemia and foot
care. Each item was scored form 0 (no knowledge) to 10 (full
knowledge). The same questionnaire was applied as a pretest and
after the educational process as a posttest. On average, age was
66+17 yrs and time of diagnosis was 16+2 yrs and 172 patients
were on insulin. The average number of sessions were 1,9 (range
1-8). Previous A1c were available for 322 patients on the aver-
age: 8,1%. From all the patients 48 unaware of the diagnosis of
DM and 55 with admissions primarily related to diabetes (15
ketoacidosis). Some of these patients did not agree or were not
able to respond to the pretest (242). 175 (37%) answered the
pretest and were reevaluated by the posttest. The major reasons
for no reevaluation were discharge during weekend or without
notification.
Conclusion: Using TED, we were able to develop a methodology to
better assess the knowledge and skill of diabetic patients and to improve
the education for complex patients By performing a structured evaluation,
we documented an improvement in diabetes knowledge of hospitalized
patients. Besides every patient has some knowledge of the disease, after
the education guided by the question form, all patients increase their
grades for each subject.

Diabetologia (2017) 60 (Suppl 1):S1–S608S340



Disclosure: T.B.M. Cardim: None.

744
Family dialogue tools: how can healthcare professionals facilitate
mutual involvement in families dealing with type 2 diabetes
D. Grabowski1, K. Olesen1, M.R. Reino1, T. Andersen2;
1Diabetes Management Research, Steno Diabetes Center Copenhagen,
Gentofte, 2Danish Diabetes Association, Copenhagen, Denmark.

Background and aims: Family involvement plays a key role in manage-
ment of type 2 diabetes. Self-management interventions rarely target
family dynamics or family education and support. Through an extensive
design based research process including needs assessment, ideation,
prototype-testing and feasibility study we have developed dialogue tools
designed to generate mutual family involvement in daily family life with
type 2 diabetes. To implement the tools in healthcare practice we have
trained 70 diabetes educators in how to use the tools.
Materials and methods: 126 family members from 54 families partici-
pating in family education sessions filled in the Family functioning and
change questionnaire before the session and then again 3-4 weeks after
the session. 40 of these families were randomly chosen to take part in
semi-structured family interviews that took place in their home. The com-
bined data were analysed using radical hermeneutics.
Results: The analysis disclosed that the families were affected in 5 pri-
mary areas: 1) Knowledge: Many families found it easier to share knowl-
edge and search for common knowledge after they had worked with the
tools. Before working with the tools the relatives often felt that they
lacked knowledge about the disease and how to support. Families often
felt more involved in each other’s life after the education session, 2)
Communication: Before the sessions most families found it difficult to
balance communication about type 2 diabetes. Some families do not talk
about it at all and others talk too much about it. Many families seemed to
find it easier to find that balance after working with the tools, 3) Roles:
Accepting the role as a person with type 2 diabetes as well as the role as a
relative to a person with type 2 diabetes is difficult. The dialogue gener-
ated by the tools make it easier to understand the new roles and to relate
existing role structures to life with type 2 diabetes, 4) Everyday life: Most
families do not want type 2 diabetes to dominate life and therefore try to
maintain a perceived normality. After working with the tools families
found it easier to accept type 2 diabetes in their lives and did not feel
the need to create difficult practices designed to ignore the disease, 5)
Support: Before the session many relatives found it difficult to be sup-
portive without being controlling. Many families had experienced con-
flicts about support that had resulted in the relatives completely opting out
of supporting and thereby significantly reducing mutual involvement.
After working with the tools several families reported that they had
gained a common understanding of each other’s needs and worries and
that this made it significantly easier to support each other in appropriate
ways.
Conclusion: The family dialogue tools provide healthcare professionals
with a novel approach to facilitate mutual involvement in families. The
study shows that the tools manage to generate communication and

dialogue in the families and that significant problem areas in daily life
are positively affected.
Disclosure: D. Grabowski: None.

745
Barriers to uptake of education by adults with type 1 diabetes: the
BUDiE study
S. Harris1, H. Mulnier2, S.A. Amiel1;
1Diabetes Research Group, King's College London, 2Florence
Nightingale Faculty of Nursing and Midwifery, King's College London,
London, UK.

Background and aims: Structured diabetes education transfers clinical
knowledge to empower people to self-manage their long-term condition.
Type 1 diabetes requires multiple daily decisions about self-management
to maintain glycaemic control and avoid complications. However, atten-
dance at high-quality courses run by the National Health Service (NHS) is
poor.We explored reasons for poor attendance rates in an adult population
in south London, UK.
Materials and methods: There were three parts to this mixed-methods
study using exploratory sequential design with quantitative dominance.
Adults with, or providing care for people with, type 1 diabetes, in two
London boroughs were included. In part 1, we compared education
course attenders with non-attenders as recorded in an NHS service-use
database. In part 2, a survey of adults with type 1 diabetes and semi-
structured interviews were done, and a provider survey conducted.
Focus groups were conducted in part 3. Analysis included exploratory
regression models, thematic analysis of interviews, and quantisising data
using a mixed methods matrix.
Results: In part 1, 303 (27%) of 1121 adults had attended courses. In
univariate analysis, non-attendance was significantly associated with
older age, male gender and greater social deprivation. In part 2
(n=496, 34% response rate), there were 233 non-attenders (47%),
59 (31%) of whom had not heard of the course. Univariate analysis
corroborated part 1 findings, with significant differences (all p<0·05)
in attendance according to employment status, ethnic origin, and
other socioeconomic factors. Exploratory regression analysis identi-
fied four key variables associated with attendance: a positive
health-care professional message (odds ratio for positive vs negative
message 2·77, 95% CI 1·54-5·01; p=0·001), female sex (0·56, 0·36-0·
86, p=0·009), educational attainment (university vs secondary school
0·49, 0·3-0·81; p=0·005), and glycaemic control (glycated
haemoglobin <7·5% (<58 mmol/mol) vs 7·5-8·9% (58-75 mmol/mol):
1·83, 1·06-3·14; p=0·03). Four typologies were identified and labelled
according to individuals’ coping strategies: “go-getters” (high educa-
tional attainment, high thirst for knowledge, and internal locus of
control leading to self-education and perceived low benefit from the
course); “not yetters” (long-standing diagnosis, previous or current
judgmental relationships, unable to prioritise attendance); “trodden
downers” (low numeracy, low self-worth, nervousness of taking con-
trol); and “diabetes downers” (denial of diabetes or avoidant behav-
iour making it difficult to self-manage). These typologies were inte-
grated with the patient survey to quantify barriers. In part 3 (five
focus groups) potential solutions were proposed, such as modular or
blended learning options and taster sessions for both healthcare pro-
fessionals and patients.
Conclusion: Social determinants of health such as educational attainment
and gender influence attendance at structured education, but health-care
professional attitude to courses is key. Identifying and quantifying typol-
ogies on the basis of psychological constructs supports recommendations
for service redesign— for example; patient champions, motivational
interviewing, and clear clinical pathways integrating education courses.
Supported by: CLAHRC & HIN (south London)
Disclosure: S. Harris: Employment/Consultancy; Health Innovation
Network (AHSN). Grants; South London CLAHRC (NIHR).
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Changing HbA1c units: a hindarance, not a help to patients
J. Elliott1, J. Carlton2, D. Rowen2, J. Brazier2;
1Oncology and Metabolism, University of Sheffield, 2School of Health
and Related Research (ScHARR), University of Sheffield, Sheffield, UK.

Background and aims: Patient knowledge of HbA1c has been reported
as being associated with better glycaemic outcomes. However, despite
opposition from some clinicians, in 2009 the way in which HbA1c was
reported altered, and for 2 years from June 2009 to May 2011 HbA1c
units were dual reported, before %was phased out. In this study we aimed
to assess patient knowledge of HbA1c either in terms of mmol/mol or %,
to determine how well this change has been received from a patient
perspective
Materials and methods: The study was undertaken using data collected
as part of the Health and Self-Management in Diabetes (HASMiD) pro-
ject. This project aims to develop a Patient Reported OutcomeMeasure to
determine the utility of self-management in people with diabetes in the
UK, in both patients with type 1 diabetes (T1DM) and type 2 diabetes
(T2DM). As part of this we conducted a survey, Oct ’16 to Jan ’17, and
two of the questions related to knowledge of HbA1c, “What is your
current HbA1c, either in mmol/mol or %?” and “What do you think is
the ideal number for HbA1c? Please choose a number for either
mmol/mol or %”. Ethics approval for this research was provided by the
Coventry and Warwick Research Ethics Committee, 16/WM/0345PR.
The demographics of the 2973 total cohort, 835 with T1DM, and 2088
with T2DM were 53.4; 67.4; 47.8 %female, mean+SD: age 56.3+/-15.9;
42.6+/-16.0; 61.8+/-12.1 years, and duration of diabetes 12.0+/-10.8;
20.1+/-14.3; 8.8+/-6.8 years respectively. Statistical significance was de-
termined using paired Student’s t-tests for continuous data and Chi-
squared tests for categorical data, where a p value of <0.05 was consid-
ered to be statistically significant.
Results: Only 41.9% (1247) of participants said they knew their current
HbA1c, and this was more common in those with T1DM as opposed to
T2DM, 59.8% vs 34.9%, p<0.00001. Participants self-reported a plausible
HbA1c more often in mmol/mol vs %, 60% vs 40% respectively. The new
units, mmol/mol, were more often adopted in those with T2DM, as opposed
to T1DM, 62.6% vs 55.7%, p=0.004. In comparison, knowledge of the ideal
target HbA1c was less for the new units of mmol/mol, as opposed to %,
79.8% vs 85.5% respectively. Whilst knowledge of the ideal HbA1c in
mmol/mol was consistent across both types of diabetes, 79.9% and 79.8%
for T1DM and T2DM, more T1DM patients correctly re-called the target
HbA1c in % units, 100% vs 74.9%. In terms of duration of diabetes, those
diagnosed since 2011, the new units (mmol/mol), were equally adopted in
those with T1DM, as opposed to T2DM, 71.4% vs 66.0%, p=0.15, but
patients with T1DM were less able to reliably recall the correct mmol/mol
target, than those with T2DM, 81.0 vs 70.9% respectively.
Conclusion: Patient recall of their HbA1c is poor, and understanding of
target HbA1cs is sub-optimal for those using either mmol/mol or still
using the old units of %. There were differences in knowledge, patients
with T1DM were more likely to be able to recall their HbA1c. Whilst the
newer units are more often used, especially amongst those diagnosed
since the change in units, patient understanding of the ideal target is less
reliable than for those still using % for HbA1c. Therefore this study
highlights a significant gap in patient knowledge that ought to be ad-
dressed in order to try to improve glycaemic outcomes in the UK.
Supported by: The Health Foundation
Disclosure: J. Elliott: Grants; The Health Foundation.

747
Glycaemic control and associated factors in a population of children
and adolescents living with type 1 diabetes in Cameroon
C.D.D. Djonou1, M.Y. Dehayem1, A. Tankeu1, S. Choukem2, E.
Sobngwi1, J. Mbanya1;

1InternalMedecine and Specialities, Faculty ofMedecine and Biomedical
Sciences, Yaounde, 2Internal Medecine and Specialities, Faculty of
Medecine, Buea, Cameroon.
Background and aims: Free access to insulin in the context of Changing
Diabetes in Children (CDiC) program has improved glycemic control in
children living with type 1 diabetes in Cameroon. Despite this improve-
ment, glycemic control is still largely insufficient
Materials and methods: We carried out a cross-sectional study on a 5-
month period in a group of children living with type 1 diabetes and
provided free of charge management in seven different centers of diabetic
children’s care pertaining to the CDiC program. HbA1c was used to
assess glycemic control. For each participant, the last value of HbA1c
on a period of 6 months was considered. The analyzed parameters were
related to sociodemographic data, history of diabetes, patients knowledge
about diabetes, self monitoring of blood glucose level and dietary adher-
ence. Good glycemic control was defined as the achievement of specific
HbA1c targets according to age as defined by ADA. Logistic regression
analysis was used to identify factors associated with glycemic control.
Data was analyzed using SPSS 19.0 and STATA 9
Results: A total of 95 children and adolescents (50 boys) were included
in our study. The mean age was 16±3 year with a greater proportion of the
study population being aged from 13 to 19 years (85/95). The mean
diabetes duration was 4.1± 2.9 (1-14 years). The mean insulin dose per
day was 0.79±0.32 U/kg and 68.1% of the study population received 3 or
more insulin injections a day. The mean HbA1c was 9.5%±2.8 and only
29.5% of the participants met their glycemic targets. Participants with a
level of at least upper secondary education had a better glycemic control
(χ2=5.59; p=0.018). Conventional insulin regimen was associated with
achievement of HbA1c targets (χ2=16.8; p<0.001). Leaving with both
parents was associated with a better glycemic control but this association
was not statistically significant (χ2=3.44; p=0.063). Glycemic control
seems to be inversely correlated to diabetes duration, but this was not
significant (χ2= 1.49; p=0.475). In multivariate analysis, only the con-
ventional insulin regimen was associated with achieving glycemic targets
(OR=0.15; p=0.018). That may be explained by the residual secretion of
insulin in those with shorter duration of diabetes (the majority of patients
with conventional insulin regimen), but also by the less frequent blood
glucose monitoring observed in this study
Conclusion: Despite free access to care, only 29.5% of participants
achieve their glycemic targets. Conventional insulin regimen has been
identified as a determinant of good glycemic control
Disclosure: C.D.D. Djonou: None.
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Real-world clinical and economic outcomes of liraglutide among
patients with type 2 diabetes at high risk of cardiovascular events,
Canadian perspective
N. Kragh1, J. Hornberger2, Q. Li3, T. Feroz4;
1Novo Nordisk A/S, Søborg, Denmark, 2Cedar Associates, Menlo Park;
Stanford University School of Medicine, Stanford, 3Cedar Associates,
Menlo Park, USA, 4Novo Nordisk Canada, Mississauga, Canada.

Background and aims: Diabetes affects 3.5 million Canadians, or 9.2%
of the population. The prevalence is rising mostly due to an aging popu-
lation. Annual direct healthcare costs for diabetes are $3-4 billion, with
much of it spent on managing macro- and microvascular complications.
The Liraglutide Effect and Action in Diabetes Evaluation of cardiovas-
cular outcome Results (LEADER) trial reported a 13% risk reduction in
time to first cardiovascular event with liraglutide 1.8 mg compared to
placebo (both added to standard of care [SOC]) among subjects with type
2 diabetes mellitus at high cardiovascular risk over 3.5-5 years.
Materials and methods: A state-transition analysis estimated the effects
of adding liraglutide or placebo to SOC on clinical and economic out-
comes over 25 years from a Canadian public payer perspective. The
analysis represented multivariate causal relationships among patient de-
mographics, disease characteristics, management pathways, and end-
points. Endpoint-rate equations for complications were derived from
LEADER findings. Price and quality-of-life vectors were from published
literature. A 5% annual discount rate was applied to health benefits and
costs accrued in the simulation. Univariate and multivariate sensitivity
analyses were conducted to assess robustness of the outcomes.
Results: Liraglutide was associated with longer overall survival and quality-
adjusted survival compared to placebo (0.75 and 0.46 years, respectively).
Cumulative rates for all macrovascular events and nephropathy were lower
with liraglutide. The drug/administration costs of liraglutide were partly
offset by lower costs to manage complications. The incremental cost-
effectiveness ratio per quality-adjusted year gained was $12,808. The sensi-
tivity analyses confirmed the robustness of the findings across a large range
of input values, including the hazard ratios for complications.
Conclusion: Adding liraglutide to SOC improves survival and is cost-
effective from a Canadian public payer perspective.
Clinical Trial Registration Number: NCT01179048
Supported by: Novo Nordisk A/S
Disclosure: N. Kragh: Other; Employee, Author, Stock/Shareholder:
Novo Nordisk A/S.

749
Low income predicts cardiovascular event risk independently from
the presence of type 2 diabetes and pre-existing coronary artery
disease
R. Saely1, A. Vonbank2, C.H. Saely2, C. Lins3, D. Zanolin3, A. Leiherer3,
A. Schuler2, A. Muendlein3, A. Mader1, P. Schwerzler1, H. Drexel4;
1Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 2Academic Teaching Hospital Feldkirch, Feldkirch,
3Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
Austria, 4Drexel University College of Medicine, Philadelphia, USA.

Background and aims:A low socioeconomic status has been associated
with an increased cardiovascular event risk. Whether low income predicts
cardiovascular event risk independently from the presence of type 2 dia-
betes (T2DM) and pre-existing coronary artery disease (CAD) is not
known and is addressed in the present study.
Materials and methods: We assessed the annual net income through a
standardized questionnaire in a consecutive series of 389 patients referred

to coronary angiography for the evaluation of established or suspected
stable coronary artery disease (CAD). Prospectively, we recorded cardio-
vascular events over a mean follow-up period of 8.0±3.7 years.
Results: Annual net income was <€20.000 in 58%, €20.000-35.000 in
33.1% and >€35.000 in 8.9% of our patients. It was significantly lower in
women (<€20.000 in 70.4%, €20.000-35.000 in 25.6%, >€35.000 in
4.0 %) than in men (<€20.000 in 53.0%, €20.000-35.000 in 36.1%,
>€35.000 in 10.9%; p<0.001) but did not differ significantly between
patients with T2DM (n=109) and nondiabetic subjects (p=0.237) nor
between patients with CAD (n=225) and those who did not have CAD
at angiography (p=0.995). During follow-up, the incidence of cardiovas-
cular events significantly increased with decreasing income: it was
62.4%, 32.4%, and 5.3 % in patients with net incomes of <€20.000,
€20.000-35.000 and >€35.000, respectively; p=0.042). Annual net in-
come significantly predicted the incidence of cardiovascular events both
univariately (HR 0.77 [0.60-0.98]; p=0.037) and after adjustment for age,
gender, smoking, LDL cholesterol, HDL cholesterol, hypertension, BMI,
waist circumference, T2DM and angiographically determined baseline
CAD (HR 0.68 [0.51-0,92]; p=0.011).
Conclusion: We conclude that a low net income predicts cardiovascular
event risk independently from the presence of T2DM and pre-existing
coronary artery disease.
Disclosure: R. Saely: None.

750
Costs and patient outcomes associated with adherence to basal
insulin therapy for people with type 2 diabetes
M. Perez-Nieves1, K.S. Boye1, J. Kiljanski1, D. Cao1, M.J. Lage2;
1Eli Lilly and Company, Indianapolis, 2HealthMetrics Outcomes
Research, Bonita Springs, USA.

Background and aims: Studies have suggested that people with type 2
diabetes (T2D) experience improved outcomes when they take their med-
ication as prescribed. However, there is little evidence specifically focus-
ing on adherence to basal insulin therapy or examining the effects of such
adherence over an extended time horizon. The goal of this research is to
compare costs, resource utilisation, and complications between adherent
and non-adherent patients over the 3 year period post initiation on basal
insulin therapy.
Materials and methods: US based Truven Health MarketScan®

Research Databases from 2011 through 2015 were utilised. Adults age
18 or older identified with T2D who initiated therapy on basal insulin in
2012 were included. Patients were excluded if they were pregnant at any
time during the 3 years post-period, if they filled their index basal insulin
prescription via mail order, or if they were not continuously insured from
1 year prior through 3 years post initiation on basal insulin. Instrumental
variables were used to control for selection bias and general linear models
with a gamma distribution and log link were used to examine costs, while
logistic and negative binomial regressions were used to examine resource
utiliz\sation and acute complications. Adherence was measured by the
proportion of days covered (PDC) and patients were considered adherent
if they achieved a PDC threshold of 80%. Analyses controlled for patient
characteristics, pre-period comorbidities, general health, medication use,
visits to specialists, and number of A1c laboratory tests ordered.
Results: There were 21,363 individuals who fit the study criteria. Over
the 3 year post-period, patients who initiated therapy on basal insulin and
were adherent to such therapy (33.7% of patients) had significantly higher
diabetes-related drug costs. However, adherence was also associated with
significantly lower diabetes-related outpatient, acute care, and total
diabetes-related costs. Results for all-cause costs fit the same general
pattern. Patients initiating basal insulin who were adherent had signifi-
cantly higher all-cause drug costs ($22,267 v $21,030; P<0.0001) and
lower total costs ($73,687 v $78,778; P<0.0001). Patients initiating basal
insulin who were adherent also had significantly fewer all-cause and
diabetes-related hospitalisations and ER visits and were significantly less
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likely to be diagnosed with an acute complication (Odds Ratio = 0.766;
95% Confidence Interval 0.713 - 0.823).
Conclusion: Results of this study illustrate that despite higher drug costs,
there are both disease specific and all-cause cost offsets and improved
patient outcomes associated with adherence to basal insulin therapy for
people with T2D. These results suggest that it is important for healthcare
providers and payers to create interventions and to work with their pa-
tients to improve adherence to basal insulin therapy.

Supported by: Project supported by Eli Lilly and Company
Disclosure: M. Perez-Nieves: Employment/Consultancy; Employee at
Eli Lilly and Company. Stock/Shareholding; Shareholder at Eli Lilly
and Company.
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Ethnic and socioeconomic disparities in type 2 diabetes care: a trend
analysis
W. Hinton1, A.P. McGovern1, S. Calderara2, N. Munro1, M. Whyte1, S.
de Lusignan1;
1Department of Clinical and Experimental Medicine, University of
Surrey, Guildford, UK, 2Eli Lilly and Company, Geneva, Switzerland.

Background and aims: The prevalence of type 2 diabetes (T2D) is more
common in people of lower socioeconomic status (SES) and those of Black
and Asian ethnic groups, who are also more likely to experience compli-
cations. It is unclear if disparities in diabetes management contribute to
complication rates. We analysed the monitoring of diabetes and complica-
tions in England to identify possible disparities in healthcare provision.
Materials and methods: We performed a retrospective cohort analysis
using a primary care sentinel network in England (Royal College of
General Practitioners Research and Surveillance Centre). We identified
people with T2D diagnosed before 2012 and registered for a five year
follow up period (2012 - 2016 inclusive). We analysed the monitoring of
HbA1c, blood pressure (BP), estimated glomerular filtration rate (eGFR),
retinopathy, and neuropathy annually for the period. We ran logistic re-
gression models to identify factors associated with complete monitoring
(annual checks for all five years). Factors included were: age, gender,
ethnicity, SES, duration of diabetes, and comorbidities. SES was assessed
using a governmental measure: the index of multiple deprivation.
Results: We identified 50,615 adults with T2D registered for the follow
up period. The proportion monitored has improved annually for HbA1c
(82.6% in 2012 to 92.8% in 2016), eGFR (83.3% in 2012 to 92.4% in
2016), and neuropathy (65.5% in 2012 to 72.1% in 2016). A similar trend
was seen for BP (86.0% in 2012 to 92.9% in 2015) except a slight
reduction in 2016 (91.3%). The monitoring rates for retinopathy peaked
in 2013 (68.6%) and have fallen annually since to 59.3% in 2016. The
proportions with complete monitoring over these five years were; HbA1c
(69.0%), eGFR (66.1%), BP (71.5%), neuropathy (27.7%), and retinop-
athy (25.8%). People fromBlack ethnicity groups were less likely to have
complete monitoring for HbA1c, eGFR, retinopathy, and neuropathy;
those of Mixed ethnicity less likely for HbA1c, eGFR, and retinopathy;
and those of Asian ethnicity were more likely for BP and less likely for
retinopathy (Table 1). The people in the most deprived SES quintile were
less likely to have complete monitoring in all domains investigated.

Conclusion: Monitoring rates for diabetes complications are high and
have broadly improved over the last five years with the exception of
retinopathy. People are less likely to have consistent monitoring if they
are of Black orMixed ethnicities, or of lower SES. These differences may
exacerbate or otherwise contribute to wider ethnic and socioeconomic
disparities in diabetes outcomes and should be urgently addressed.

Supported by: Real World Evidence diabetes projects funded by Eli Lilly
and Company
Disclosure: W. Hinton: Other; University of Surrey-Eli Lilly and
Company Real World Evidence (RWE) Centre in Diabetes.
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Healthcare resource utilisation in patients with diabetes and elevated
potassium levels, a Danish population based cohort study
E. Palaka1, R.W. Thomsen2, S.K. Nicolaisen2, K. Kim3, H.T. Sørensen2;
1Global Payer Evidence, AstraZeneca, Cambridge, UK, 2Department of
Clinical Epidemiology, Aarhus University Hospital, Aarhus, Denmark,
3Medical Evidence, AstraZeneca Nordic-Baltic, Södertälje, Stockholm,
Sweden.

Background and aims: The aim was to investigate healthcare resource
utilization (HRU) before and after a hyperkalemia event (HK, i.e. elevat-
ed potassium (K+) levels) in patients with diabetes in the Danish clinical
practice setting.
Materials and methods: We identified 76,942 patients with a first inci-
dent record of DM using population-based health databases between
2000 and 2012, covering the entire population of Northern Denmark
(1.8 million). Of these patients, 13,530 were identified with incident
HK, i.e., a first blood test in primary care or hospital with K+ level
>5.0 mmol/L. HRU was estimated based on patient level information
on hospital care, general practitioner consultations, and use of prescrip-
tion drugs, andwas compared 6 months before and 6 months after the HK
event (event date of HK included). HRU changes were also explored
among age-, gender-, and diabetes duration- matched diabetes patients
without HK. Results were stratified by age and presence of kidney disease
or chronic heart failure.
Results: Among 13,530 patients with diabetes and incident HK, median
age was 71 years, 42% were female, and 49% had a history of chronic
kidney disease, 19% chronic heart failure, and 71% hypertension. The
Figure shows that the proportions with any acute hospitalization in-
creased substantially from 6 months before to 6 months after the HK
event, most profoundly among younger diabetes patients without kidney
disease or heart failure (increase from 23% to 47%). In comparison
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patients without HK, risks were lower and more stable throughout the
follow-up. In patients with HK, the mean number of acute hospitalization
bed days increased from 3.5 before the HK episode to 6.0 after the HK
episode (+72% increase). The corresponding bed days for the matched
comparison cohort without HK were 1.3 and 1.4. Non-acute hospitaliza-
tion bed days increased from 1.0 before HK to 1.9 (+84% increase) after
HK (comparison cohort 0.5 before and after), whereas ICU treatments
increased from 1 in 33 persons to 1 in 5 persons after the HK event. Mean
hospital outpatient visits per patient increased from 1.4 before to 1.6
(+16% increase) after the HK event (comparison cohort, 0.8 before and
after). Mean number of GP consultations was rather stable at 4.9 before
HK and 4.7 after HK (4% decrease) (comparison cohort 4.2 and 4.1). The
average number of individual medication prescriptions filled declined
from 30 to 23 prescriptions after the HK event (21% decrease) (compar-
ison cohort 24 and 23) potentially related to drug discontinuation, transfer
to hospital care, or mortality associated with the HK event.
Conclusion: The burden of hospitalization is greatly increased after an
event of HK in patients with diabetes. As hospital admission costs con-
stitute the largest healthcare cost component, societal costs associated
with HK are likely to be high.

Supported by: in part by a research grant from AstraZeneca to Aarhus
University
Disclosure: E. Palaka: Employment/Consultancy; Eirini Palaka is a full
time employee of AstraZeneca. Grants; This study was partly supported
by a research grant from AstraZeneca to Aarhus University. Non-
financial support; Eirini Palaka is a full time employee of AstraZeneca.
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Diabetes and Opiate Replacement Therapy (ORT): a retrospective
cohort study of health care usage and clinical outcomes
H. Druce1, R. Lowrie2, C. Ritchie3, D. Morrison1, C.A.R. Sainsbury1,
G.C. Jones1;
1Department of Diabetes, Gartnavel General Hospital, 2Pharmacy and
Prescribing Support Unit, West Glasgow Ambulatory Care Centre,
3Addiction Services, NHS Greater Glasgow and Clyde, Glasgow, UK.

Background and aims: People with problem drug use can have chaotic
lives and often have high risk health behaviours. Diabetes is a common
comorbidity in this population with significant potential impact of excess
complications and mortality. We investigated the hypothesis that people
with both diabetes and problem drug use engage less with services and
have worse outcomes.
Materials and methods: All adults prescribed methadone or suboxone
opiate replacement therapy (ORT) between 2011 and 2016 in our region
who also appeared in national diabetes database were included. An age,

gender and diabetes duration matched case control cohort was identified
without ORT use from national database and a comparative analysis
performed.
Results: 393 people (age 41.0 (35.9-46.1), male 64%) on ORT and an
equally sized matched cohort were included for analysis. ORT group
included 389 people who had been prescribed methadone and 38 who
had been prescribed suboxone. People on ORTwere offered more diabe-
tes clinic review appointments/year than those not on ORT (0(0-
1.13),0(0-0.6)p=0.009). Non-attendance at diabetes clinic and retinal
screening (proportion appointments not attended/year) was higher in
ORT group versus matched cohort ((median(IQR)0.53 (0.33-
0.83)0.17(0-0.5)p<0.001)(0.33 (0-0.8),0 (0 -0.2) p<0.001)). In ORT co-
hort unscheduled hospital attendance rate/year was higher (0.6(0-1.64),
0(0-0.52), p=<0.001). HbA1c levels showed no significant difference
(p=0.47) but number of HbA1c measures/year were lower (1.2(0.4-2.0),
1.6(0.8-2.5), p<0.001). 5-year all cause mortality was increased in ORT
cohort (Hazard Ratio = 5.14, p<0.001).
Conclusion: People with diabetes and problem drug use engage less with
scheduled diabetes services and have more unscheduled care attendances
resulting in potentially significant excess healthcare costs. HbA1c is mea-
sured less often, but glycaemic control is similar, in ORT patients com-
pared to diabetes only cohort. The similarity in HbA1c may be secondary
to acquisition bias in those who do attend but could also suggest that
better control is possible when there is engagement with diabetes services.
Mortality in ORT using group is much higher than in patients with dia-
betes alone. This cohort presents a potential target for enhanced case
management facilitated through their regular attendance at ORT treatment
and care clinics.
Disclosure: H. Druce: None.
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Factors influencing non-adherence to diabetes self care activities
among diabetic patients in rural Bangladesh
B. Banu1, L. Ali2, R. Sauerborn1, A. Souares1;
1Institute o Public Health, Heidelberg University, Heidelberg, Germany,
2Bangladesh University of Health Sciences, Dhaka, Bangladesh.

Background and aims: This study was designed to determine the extent
of non-adherence to the 7 components of diabetes self care activities
including drug, diet, physical exercise, follow-up visit, risk behaviors,
blood glucose test and foot care and to identify the influencing factors.
Materials and methods: A cross-sectional study was conducted among
990 diabetics aged between 18-64 years residing in Thakurgaon district of
Bangladesh. Data were collected by face to face interview method.
Results: The proportion of non-adherence was found for drug (65.8%),
diet (91.8%), physical exercise (70.6%), follow-up visit (82.5%), risk
behaviors (50.6%), blood glucose test (82.5%) and foot care (92.1%).
Factors which were found to be significantly influencing to the non-
adherences of drug were >2 number of rooms (OR=1.591), >10,000 Tk
of monthly income (OR=1.353), residing in their own house (OR=8.059)
and using electricity (OR=5.342); to dietary non-adherences were educa-
tion >5 class (OR=2.609), >10000 Tk monthly income (OR=2.740), >2
number of rooms (OR=1.699), negative family history DM (OR=0.619),
had complications (OR=1.679); to physical exercise were having diabetes
>2 years (OR=0.756), more cost need to come to hospital (OR=0.714),
nuclear family (OR=1.480); to follow-up visits and blood glucose test
were >10000 Tk monthly income (OR=1.950), age >25 years
(OR=0.313), education >5 class (OR=1.448), >2 number of rooms
(OR=1.772), negative family history DM (OR=0.719); to tobacco quit-
ting were education >5 class (OR=0.467), >10,000 Tk monthly income
(OR=0.630), parity >2 (OR=1.388), nuclear family (OR=1.381), >2 num-
ber of rooms (OR=0.768), having >200 decimal of land (OR=0.763),
having diabetes >2 years (OR=0.727), negative family history DM
(OR=1.486), more distance (OR=1.380) and more time (OR=2.010) to
reach hospital; to foot care were education >5 class (OR=3.493), >10,000

Diabetologia (2017) 60 (Suppl 1):S1–S608 S345



Tk monthly income (OR=3.539), parity >2 (OR=0.639), nuclear family
(OR=0.114), >2 number of rooms (OR=1.742), negative family history
DM (OR=0.508). Reasons for non-adherences to 7 self care activities
were also identified.
Conclusion: An alarmingly high proportion of diabetics’ are non-
adherent to self care management. Major factors for these non-
adherences are found under socio-economic and health care services re-
lated characteristics. Long term health educational programs including
monitoring and reminder system could motivate patients for proper man-
agement of diabetes.
Supported by: Heidelberg University, Germany
Disclosure: B. Banu: None.
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Long term sickness absence and diabetes: a Danish register-based
longitudinal study with up to 17 years of followup
M.A. Nexo1, K. Carlsen2, J. Pedersen3, T. Watt4, S.M. Hansen3, J.B.
Bjorner3,5;
1Diabetes Management Research, Steno Diabetes Center Copenhagen,
Gentofte, 2The Danish Working Environment Authority, Copenhagen,
3Epidemiology, The National Research Center for the Working
Environment, Copenhagen, 4Medical endocrinology, Copenhagen
University Hospital, Copenhagen, Denmark, 5Optum Patient Insights,
Lincoln, USA.

Background and aims: The number of individuals with diabetes
mellitus within the working age range is expected to rise. Type 1 and type
2 diabetes mellitus (diabetes) can havework related consequences such as
decreased productivity, increased risks of sickness absence and early re-
tirement. Sickness absence has been used as a central indicator of work
disability, but has mainly been examined by short term spells of sickness
absence in studies with limited follow-up time. This study aimed to iden-
tify the risk of long term sickness absence (LTSA) in individuals with
diabetes within the first year of diagnosis and in subsequent years.
Materials and methods: The study was based on registers with up to 17
years of follow-up. In a working population (n=102,746) individuals with
the diagnoses of type 1 or type 2 diabetes (n=3,325: women, n=1,987,
men=1,338) and individuals without diabetes (n=99,421: women,
n=73,332, men=26,089) were identified by Danish national registries of
diagnosis (ICD-10 codes: E10.0-10.9, E11.0-E11.9, E12-E14) and pre-
scribed medicine (ATC codes: A10A, A10B, A10BA02), in the period
1994 to 2011. We estimated the hazard ratios of transitions from work to
LTSA (>3 consecutive weeks) in Cox proportional multi-state models
with separate estimates for the risk within the first and subsequent years
after diagnosis. The underlying time axis for the analyses was age.
Analyses were stratified by gender and controlled for immigrant status,
highest attained education, marital status, calendar year, and job type.
Results were reported in terms of incidence rates (LTSA events per
1,000 person years: PY), hazard rates (HR) with a 95% confidence inter-
val (CI) and relative risks for LTSA in subsequent years compared to the
first year after diagnosis.
Results: Within the first year of diagnosis, the incidence rates for persons
with diabetes were 126 in women (138 events / 1,091 PY) and 100 in men
(78 events / 780 PY) with significantly elevated risks of LTSA (HR=1.60,
CI: 1.35-1.91 in women and HR=1.57, CI: 1.24-1.98 in men). In the subse-
quent years after diagnosis the incidence rates for persons with diabetes were
137 in women (784 events / 5,718 PY) and 132 in men (506 events / 3,821
PY) with significantly elevated risks of LTSA (HR=1.49, CI: 1.36-1.63 in
women and HR=1.82 CI: 1.60-2.06 in men). The relative risks of LTSA in
subsequent years were 0.93 in women and 1.16 in men.
Conclusion: Women and men with diabetes had elevated risk of LTSA,
compared to those without diabetes. After the first year of diagnoses the
risk decreased slightly in women and increased slightly in men. Studies of
other chronic diseases have found substantial decrease in risk of LTSA
after the first year of diagnosis - presumably due to a stabilization of

disease with treatment. The absence of such an effect in diabetes may
be due to diabetes-related comorbidities or poor treatment adherence.
Future studies need to consider the impact of diabetes type, co-morbid-
ities, and treatment adherence on LTSA.
Disclosure: M.A. Nexo: None.
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Work matters: accounts of the relationship between diabetes and
work life in the second Diabetes AttitudesWishes and Needs (DAWN
2) study
B. Cleal1, H. Stuckey2, I. Willaing1, M. Peyrot3;
1Diabetes Management Research, Steno Diabetes Center Copenhagen,
Copenhagen, Denmark, 2Pennsylvania State University, Harrisburg,
3Loyala University, Baltimore, USA.

Background and aims: In previous analyses of qualitative data obtained
in the second Diabetes Attitudes Wishes and Needs study (DAWN2),
discrimination at work was identified as a theme associated with negative
psychosocial experiences for people with diabetes (PWD). We undertook
a more specific analysis focusing exclusively on how the topic of work
was addressed by people with diabetes who participated in DAWN2. The
aim was to obtain insight into the range of experiences that PWD have in
the context of work.
Materials and methods: The DAWN2 survey of adult PWD contained
open-ended items about challenges of, successes with and wishes for
improvement in living with diabetes. All responses to these questions
provided by participants (1,368 with type 1 diabetes and 7,228 with type
2 diabetes) were reviewed by the first author and all direct and indirect
references to work life were extracted for analysis. An emergent coding
procedure was undertaken on the basis of the extracted data and all au-
thors contributed to the development of the thematic framework. A cod-
ing manual was written describing the themes and sub-themes in detail.
Validation of the thematic framework was performed by two independent
coders. The coders worked with the text excerpts independently of one
another, coding the data in accordance with the themes articulated in the
coding manual. The coders’ results were then systematically compared to
determine the level of agreement between them. Cohen’s Kappa statistic
was applied as the interrater reliability correlation coefficient. The kappa
score represents a measure of the extent to which a specific theme can be
considered an accurate and robust expression of the data.
Results: In total, 343 PWD wrote about work, 95 (27.7%) with type 1
diabetes and 248 (72.3%) with type 2 diabetes, of whom 94 took insulin.
The 343 PWD commenting on work included 204 men (59.5%) and 139
women (40.5%). Analysis of the data generated five primary themes (and
twenty seven sub-themes): Restriction of Work Opportunity: Work
Exclusion; Work downgrading; Work termination (voluntary & involun-
tary): Negative consequences of work restriction. Diabetes impacts upon
Work: Hypo/hyperglycemia; Fatigue; Treatment demands; Distress;
Complications. Work influences lifestyle/diabetes self-management:
Work as cause of diabetes; Healthcare appointments; Medication & mon-
itoring; Diet; Exercise; Glucose Control; Lack of support. Coping strategies
and Benefits; Coping; Work as coping; Social support. Diabetes
Awareness: Diabetes diagnosis at work; Compromised work ability;
Diabetes specific social learning. Discrimination at work remains prevalent
in our data e.g. in accounts of exclusion from work. More generally, spe-
cific challenges relating to the impact of diabetes upon work, and vice-
versa, are clearly articulated. Finally, affirmative psychosocial experiences
are identified in strategies for coping and in supportive social relations.
Conclusion: Recognizing the real limitations that diabetes, its treatment
and its complications can have on PWD working, our analysis of the
qualitative DAWN2 data highlights the importance of the physical and
social environment in which work is undertaken. To the extent that these
are supportive of the person with diabetes, the degree to which being at
work is experienced as burdensome is likely to be diminished.
Disclosure: B. Cleal: None.
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Socioeconomic status and family status but not race/ethnicity are
associated with glycaemic control in children, adolescents and young
adults with type 1 diabetes
A. Galler1, A. Ernert2, K. Raile3;
1Paediatric Endocrinology and Diabetology, Charité - Universitätsmedizin
Berlin, 2Institute for Biometrics and Clinical Epidemiology, Charité -
Universitätsmedizin Berlin, 3Charité - Universitätsmedizin Berlin, Berlin,
Germany.

Background and aims: Aim of the study was to examine associations
between socioeconomic status, race/ethnicity, family status, and
glycaemic control in children, adolescents and young adults with type 1
diabetes.
Materials andmethods:The cross-sectional study included 222 subjects
with type 1 diabetes up to the age of 22 years. Data about socioeconomic
status, race/ethnicity, and family status were obtained by self-report ques-
tionnaires. Clinical data and HbA1c were assessed. Variables were
analysed by Man-Whitney-U and Kruskal-Wallis tests, and by multiple
regression.
Results: Out of all children, adolescents and young adults with type 1
diabetes (mean age 12.6+/-4.1 years, medianHbA1c 8.1%,mean diabetes
duration 5.8+/-3.3 years, socioeconomic status: 30% low, 37% moderate,
33% high) 21% lived in a single-parent family and 29% had non-German
race/ethnicity. Children, adolescents and young adults from two-parent
families had significantly lower HbA1c levels compared to subjects from
single-parent families (median HbA1c 7.3% vs 8.0%, p=0.002). Multiple
logistic regression analysis revealed that longer diabetes duration
(p=0.01), lower socioeconomic status (p=0.006), and single-parent status
(p=0.048) but not race/ethnicity (p=0.37) were significantly associated
with higher HbA1c levels.
Conclusion: Diabetes duration, socioeconomic status, and family status
but not race/ethnicity were associated with glycaemic control in children,
adolescents and young adults with type 1 diabetes.
Disclosure: A. Galler: None.
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An informed shared decision making programme for patients with
type 2 diabetes in primary care: cluster randomised controlled trial
S. Buhse1, N. Kuniss2,3, K. Liethmann1, U.A. Müller2,3, T. Lehmann4, I.
Mühlhauser1;
1Health Sciences and Education, University of Hamburg, Hamburg,
2Endocrinology and Metabolic Diseases, University Hospital Jena,
3Diabetes Centre Thuringia, Jena, Germany, 4Centre for Clinical
Studies, University Hospital Jena, Jena, Germany.

Background and aims: Informed shared decision making (ISDM) is not
yet implemented in diabetes care. We have developed and evaluated an
ISDM programme (ISDM-P) for patients with type 2 diabetes in a
randomised controlled trial (RCT) at a single diabetes centre. Study re-
sults have been published. The aim of the present study was to translate
the ISDM-P to primary care in Germany.
Materials and methods:We conducted a 6 months cluster RCTwith 22
family practices that participated in the German Disease Management
Programme (DMP) for type 2 diabetes and employed a medical assistant
(MA) with special training in diabetes education. The ISDM-P comprises
a 90 minutes group patient teaching session provided by MA, a decision
aid booklet for patients, ISDM training modules for MAs and practi-
tioners (GPs), and a patient-held documentation sheet with patient-
defined treatment goals to be shared and discussed with the GP. The
control group received standard care supplemented by an extract of the
German National DMP Guideline for type 2 diabetes. Patients, 40 to 69
years, without diagnosis of ischemic heart disease or stroke were includ-
ed. Primary endpoint was patients’ adherence to antihypertensive or statin
therapy by comparing prescriptions and patient-reported uptake after 6
months. Secondary endpoints included informed choice (risk knowledge
and achievement of personal treatment goals), realistic expectations, and
prioritised treatment goals. Interviews with MAs and GPs focused on the
implementation process. The studywas registered and a protocol has been
published.
Results: Of 363 eligible patients 279 agreed to participate in the cluster
RCT, and 268 completed the 6 months follow-up; 11 practices with 151
patients were randomised to ISDM-P (136 patients participated in a total
of 35 group teaching sessions), and 11 practices with 128 patients to
standard care. Baseline characteristics were comparable; 45% women,
mean age 59 years, duration of diabetes 8 years, blood pressure 140/
82mmHg, HbA1c 7.0%. At follow-up 218 patients were prescribed anti-
hypertensive drugs and 107 statins. Adherence to antihypertensive drugs
and statin intake was similar for both study groups (81.4% vs. 78.9% and
87.9% vs. 95.6%, resp.). More ISDM-P patients made informed choices
regarding statin intake (60% vs. 8%; p<0.001), blood pressure control
(65% vs. 7%; p<0.001), and glucose control (67% vs. 7%; p<0.001).
Realistic expectations were 3/5 correct answers for ISDM-P and 1/5 for
controls (mean difference 2 [95% CI 1.7 to 2.7]; p<0.001). Prioritisation
of treatment goals differed significantly between groups. Among ISDM-P
more patients prioritised blood pressure control rather than HbA1c tar-
gets. Matching of treatment goals between patients and GPs was higher
for ISDM-P; prioritized goals matched for 89% vs. 57%; p<0.001. GPs
stated that the patients were well prepared for decision making. MAs
described workload for the ISDM-P as similar as for DMP patient edu-
cation modules.
Conclusion: The ISDM-P was successfully implemented in the primary
care setting. Patients were able to make informed choices. The patient-
held documentation sheet ensures that patients and physicians pursue
common treatment goals.
Clinical Trial Registration Number: ISRCTN77300204
Supported by: EFSD/AZ
Disclosure: S. Buhse: None.
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Theory based diabetes self-management education with pre-selection
of participants: results of a randomised controlled trial with 2.5 years
follow-up
R.C. Vos, L. van Heusden, G.E.H. Rutten;
Primary Care, University Medical Center Utrecht, Utrecht, Netherlands.

Background and aims:Many diabetes self-management programs could
improve lifestyle and reduce cardiovascular risk, but changes tend to be
small and short-lived and programs are not beneficial for all patients. The
course Beyond Good Intentions in people with screen-detected type 2
diabetes showed sustained effectiveness after one year. It is a 12 weeks,
group-based self-management course with four sessions focusing on
sustained change of health behaviour by proactive coping. The aim of
the current study was to evaluate the 2.5-year effectiveness of this course
on clinical parameters for cardiovascular risk in a group of pre-selected
patients with known type 2 diabetes.
Materials and methods: The Eindhoven Long-term Diabetes Education
Study (ELDES) study is a parallel randomised controlled trial (1:1) con-
ducted in Dutch primary care. Pre-selection of eligible participants who
were most likely to benefit from a diabetes self-management education
program was performed; patients were randomised to intervention group
or control group. Changes in BMI, weight, systolic blood pressure,
fasting glucose, HbA1c, and lipid profile between baseline and 2.5-year
follow-up were analysed using ANCOVA, adjusted for baseline values.
Results: 108 participants were included in two separate periods (2015
and 2016) (56 intervention group, 52 control group); the first 48 were
available for analysis. BMI and body weight decreased in both groups
(intervention BMI from 30.0±5.2 kg/m2 to 29.6±4.9 kg/m2; decrease in
percentage body weight -1.6%±5.5 and control BMI from 29.8±3.7 kg/
m2 to 28.8±3.4 kg/m2 and decrease in percentage body
weight -3.3%±4.6); no significant group effect (BMI F=1.729, p=0.195;
bodyweight F=1.280, p=0.264). Although non-significant, systolic blood
pressure decreased in the intervention group (from 133 ± 13.6 mmHg to
131 ± 16.9 mmHg) and increased in the control group (from 131 ±
12.9 mmHg to 134 ± 15.9 mmHg); no significant group effect
(F=1.096, p=0.301). LDL-cholesterol showed a significant group effect
in favour of the control group (F=4.869, p=0.032). Other values remained
stable and on target over time (table).
Conclusion: Both groups were on target at baseline and during follow-
up. Because patients from the first round were at baseline similar to
patients from the second round, the results of current analysis are likely
to hold true for the total study population. Since Dutch diabetes care is
already efficient, no further beneficial effects can be expected from self
management programs on biomedical factors. Perhaps the aim of self-
management intervention should shift from further reducing cardiovascu-
lar risk to improving factors like quality of life and patient satisfaction.

Clinical Trial Registration Number: NTR5330
Supported by: EFSD/AZ
Disclosure: R.C. Vos: Grants; European Foundation for the Study of
Diabetes (EFSD) with an educational research grant (EFSD / AZ-BMS
Grant 2013).
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One off structured dietary education can improve diabetes
management in Nepal
J. Pradhan1, S. Rajbhandari2;
1Nutrition Dept, Padma Kanya Campus, Kathmandu, Nepal, 2Diabetes
Dept, Lancashire Teaching Hospital, Chorley, UK.

Background and aims: The prevalence of diabetes is rising in urban
Nepal. It is estimated that 20% of adult population have diabetes or pre-
diabetes state. The treatment of diabetes is focused mainly on medication
there. Diabetes education if at all provided is delivered by doctors in a
busy clinic. There is no structured education programme. We wanted to
see if one off structured education focusing on nutrition can improve
control in newly diagnosed type 2 diabetes.
Materials andmethods: Type 2 diabetes subjects (between the age of 30
to 60 years and within one year of diagnosis) who were attending one of
the 5 urban clinics in Kathmandu were approached by the investigator.
Out of 780 eligible subjects 150 gave written consent. Subjects were
randomised to ‘Education’ or ‘Control’ group. Education group received
one off 90 minutes structured education around dietary guidelines as
recommended by WHO. Baseline and six month follow up data were
collected from both groups.
Results: Sixty patients were randomised to ‘Education’ and 90 to
‘Control; group. They were similar in age and gender ratio. Mean month-
ly expenditure was high in ‘Education’ group than in ‘Control’ group (€
9.56 vs € 6.10) at baseline. At 6 months, there was a significant reduction
in fasting glucose, 2 hour post prandial glucose and HbA1c in both
groups in comparison to baseline. In ‘Education’ group this difference
was significantly lower than the ‘Control’ group after 6 months. A trend
in greater reduction was also seen in post prandial glucose and HbA1c in
‘Education’ group. There was no change in BMI or waist circumference
between both groups at follow up. There was no difference in lipid profile
however there was significant improvement in cooking style with
Education group using more boiling but less frying. The mean numbers
of fruit serving improved from 0.5 to 1.3 servings in the education group
at post survey, whereas in control group, the mean declined from 0.4 to
0.3 serving.
Conclusion: This study shows that in resource limited countries, one off
structured education can improve diabetes care in the form of low fasting
blood glucose. There is a trend for the reduction in HbA1c. This short
education programme changed dietary habit in a positive way and the effect
lasted 6 months. Further larger scale studies are needed to validate this.

Disclosure: J. Pradhan: None.
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A diabetes education programme with supervised physical activities:
results from 12 years and almost 20.000 attendances
J. Dullius1, T. Gollo1, L. Santana1, L. Ferreira1, A. Nunes2, L.Z.
Monteiro3, R. Dantas4, G. Dantas4, S. Lemos4;
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1Physical Education - Diabetes Education Programme, University of
Brasília, 2Pharmacy School, University of Brasília, 3Physical Education,
University Center of the Federal District (UDF), 4Diabetes Education
Programme, University of Brasília, Brasília, Brazil.

Background and aims: Diabetes education and physical exercise are
important parts of the diabetes (DM) treatment. With this in mind, the
Doce Desafio Program (DDP) was created in 2001 and with the data
collected over the years it was possible to do a preliminary analysis that
shows some relevant results.Aim: To describe the profile and the charac-
teristics of those with DM that started with the program.
Materials and methods: DDP is a free diabetes education program in a
public university in which classes of health education and supervised phys-
ical exercises are performed for people with DM. The meetings (120 min)
occur 1-3 times a week. The regular routine is: 1) the capillary blood
glucose (BG) and the blood pressure (BP) are measured at the beginning
of each class. Diet, the medication and the overall well-being are also
assessed; 2) there is a protocol for adjustments (with carbohydrates, insulin
or exercise) when necessary. 3) 60 min of supervised physical activities; 4)
a health educational activity (30min) taking taught by a multidisciplinary
staff; 5) again measures (BG and BP). Data were collected from 2001-2012
(socio-demographic, clinical) from individual files.
Results: 786 people with DM participated with the following character-
istics: Age= 4-90 (52+18) years; 63.1% female; 80.9% T2DM; time since
DM diagnostic 0-50 (7+8) years; 36% in insulin therapy (IT); 26.5% uses
public health system; education: fundamental 21.5%, high school 24.2%,
superior 33.7%; attended 1-305 (24+40) classes. Regarding to the age,
7.5% are 4-17 years and 57.1% are >54 years old (23.2% in IT). At
admission, 19.3% of T2DM were in insulin therapy (IT)[em1] . Most
attendants with T2DM presented hypertension. Attendances frequency):
73.2% people had <25 classes (4076 attendances); 14.8% had 25-50
(4163), 10.1% had 51-170 (7438), and 1.9% (n=15) were present in
>170 classes (4109 att. through >3 years). There were 19.782 attendances
over 12 years with almost 40000 BG measures. In average, BG measure
(in mg/dl) was 181+83 (56 to 579, median 163) before the classes and
144+68 (44 to 492, median 123) after this classes. After 12 classes the
values were reduced consistently; in the 24th class the mean BG values
were 124+34 (median 118).
Conclusion: Regular and continuous diabetes education and supervised
physical activities are possible and can be a goodway to the commitment.
Disclosure: J. Dullius: None.

762
Assessment of the efficacy of intensive life style modification
programme in overweight (obese) patients with type 2 diabetes
S. Andreeva1, L. Savelyeva1, L. Rudina2, M. Gurkina3, E. Surkova1, G.
Galstyan1;
1Endocrinology Research Centre, 2The Russian Presidential Academy of
National Economy and Public Administration, 3Medical Rehabilitation
Сentre, Moscow, Russian Federation.

Background and aims: To evaluate the efficacy of intensive life style
modification program in overweight (obese) patients with Type 2 diabetes
mellitus (T2DM) on clinical and metabolic parameters.
Materials and methods: 80 patients with T2DM were recruited (60 -
intervention group, 20 - control group). Mean age (intervention group)
was 54 years [46; 59.8]; diabetes duration 5 years [2; 10.8]; weight
96.7 kg [88.3; 103.2]; BMI 34.6 kg/m2 [32; 36.5]; waist circumference
108.5 cm [105; 113]; fasting plasma glucose level 8.0 mmol/l [6.4; 9.9];
HbA1c 6.9% [6.1; 8.2]. The control groupwasmatched to the intervention
group by the clinical and demographic characteristics. This program was
adapted from Weight Achievement and Intensive Treatment (Why
WAIT) a 12-week multidisciplinary program for weight reduction and
intensive diabetes management designed and implemented at the Joslin
Diabetes Center in Boston since 2005. The main components of the

program were structured dietary intervention, individualized exercise in-
tervention, cognitive behavioral intervention, group education and anti-
diabetic drug adjustment. During 1st phase (3 months) educational ses-
sions were conducted once per week in small groups with team of spe-
cialists (dietician, diabetologist, clinical exercise physiologist and psy-
chologist). During 2nd phase (9 months) monitoring was carried out
monthly. Anthropometric, clinical and metabolic parameters were mea-
sured initially, after 3 and 12 months. Whenever applicable, diabetes
medications were changed to ones that have little or no impact on body
weight. Thus 21% of patients received metformin as the monotherapy;
DPP-4 inhibitors were one of the antidiabetic medications in 55% of
patients.
Results: Currently 47 patients of intervention group completed the study.
Following parameters decreased: body weight from 97.0 kg [89.5; 103.3]
to 88.2 [82.8; 95.1] after 3 months and to 87.0 [83.1; 98.5] after 12
months (p=0,000); BMI from 34.6 kg/m2 [32.0; 37.0] to 32.1 [29.7;
34.9] and to 32.1 [28.4; 34.5] (p=0,000); waist circumference from
109 cm [105; 113] to 100 [96; 109] and 101 [97; 106] (p=0,000); fasting
plasma glucose level from 8.3 mmol/l [6.5; 10.0] to 7.1 [6.2; 8.3] and to
6.4 [5,7; 8.3] (p=0,000); HbA1c from 6.9 % [6.1; 8.1] to 6.2 [5.8; 7.3] and
to 6.3 [6.0; 7.1] (p=0,000); triglycerides from 1.9 mmol/l [1.3; 2.7] to 1.6
[1.0; 2.0] and to 1.4 [0.9; 2.2] (p=0,000) after 3 and 12 months, respec-
tively; С-reactive protein from 2.5 mg/L [1.6; 5.2] to 1.9 [0.8; 4.0]
(p=0,047); sistolic BP from 130 mm Hg [120; 140] to 120 [120; 135]
(p=0,010); diastolic BP from 85mmHg [80; 90] to 80 [75; 80] (p=0.000)
after 12 months. There were no statistically significant changes in total
cholesterol, LDL, HDL after 12 months. At the end of the study in 11
participants weight reduction was 5% and more and in 19 participants
10% andmore. In patients on insulin therapy the daily dose of long-acting
insulin was reduced from 10% to 50%. In patients on sulfonylurea drugs
therapywas stopped in 58.3%while dose reduction by 50%was achieved
in 16.7% of patients.
Conclusion: The program demonstrated significant weight and waist
circumference reduction accompanied by improvement of metabolic pa-
rameters during 12 months as well as beneficial changes in diabetes
medications.
Supported by: NOVARTIS
Disclosure: S. Andreeva: Grants; NOVARTIS.

763
Glycaemic control changes after the programme of personalised
support for the patients with type 2 diabetes on insulin therapy
A.Y. Mayorov1,2, O.G. Melnikova1,2, E.V. Surkova1, O.G. Motovilin1;
1Diabetes Institution, Endocrinology Research Centre, 2I.M.Sechenov
First Moscow State Medical University, Moscow, Russian Federation.

Background and aims: Patient education and long-term follow-up is
regarded as the basis for improving glycemic control. The aim of the
study was to assess glycemic control after the program of personalized
support for the patients with type 2 diabetes on insulin therapy.
Materials andmethods: Study group consisted of 305 patients with type
2 diabetes (68 men/237 women; mean age 61,3±8,4 years) from several
regions of the country receiving different regimens of insulin therapy. All
subjects were educated by a specially created structured program, which
is a part of the project of personalized support of the patients realized by
medical centre in cooperation with national public organization of diabe-
tes patients. Unlike existing structured program in “Diabetes Schools”
this program, besides 5 standard classes on main topics, includes 3 addi-
tional classes organized in 3, 6 and 9 months after the end of the basic
course. Educational program included methodological guideline with the
material discussed at the classes, “plates”-cards with the images of the
food and educational posters. Before participation in the project endocri-
nologists were trained during a 2-days workshop. During the main course
classes (one class a week in groups no more than 10 people, duration
2,5-3 hours) following topics were discussed: basic knowledge about
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diabetes, diet, insulin therapy, blood glucose self-monitoring, diabetic
complications prevention and treatment. During additional classes
(duration 2,5 - 3 hours) individual dynamics of significant metabolic
and clinical characteristics were analyzed. The achievement of individual
target values was evaluated and the obstacles preventing from the effec-
tive control of the disease were discussed during those classes as well.
Sustainment training of practical skills in insulin therapy and blood glu-
cose control, insulin therapy regimens and doses of insulin or other med-
ications - all this was done at the additional classes. HbA1c level was
evaluated before the start of the educational program, and then in 3, 6 and
9 months after the end of the basic course.
Results: Before the beginning of the educational program the mean level
of HbA1c was 8,4 [7,4; 9,3] %, in 3 months after the end of the main
educational course the mean level of HbA1c was lowered to 8,0 [7,3; 9,2]
% (p<0,001 comparing to the baseline level), in 6 months - to 7,9 [7,1;
9,1] % (p<0,001), in 9 months (around a year after the beginning of
participation in the project) - to 7,7 [7,1; 8,6] % (p<0,001). Before the
educational program most commonly recommended target level of
HbA1c <7,0%was achieved only by 42 (13,8%) patients, and the amount
of patients who had HbA1c level higher than maximum allowed target
level according to the national guidelines (≥8,0%) was in 182 (59,7%)
patients. At the end of the study HbA1c <7,0% was found in 47 (15,4%)
patients (NS), and the amount of patients with HbA1c ≥8,0% was
lowered to 130 (42,6%) patients (p<0,001).
Conclusion: The program of personalized support for the patients with
type 2 diabetes on insulin therapy is the first educational program in the
country with a long-term follow-up and personalized support of the pa-
tients. This program allows significantly decreasing the amount of pa-
tients not reaching the target level of glycemic control.
Supported by: Public organization "Russian Diabetes Association"
Disclosure: A.Y. Mayorov: Grants; Public organization Russian
Diabetes Association.

764
My diabetes my way: user experiences of an electronic personal
health record for diabetes
S.G. Cunningham, B. Allardice, D.J. Wake;
School of Medicine, University of Dundee, Dundee, UK.

Background and aims: My Diabetes My Way (MDMW) is a website
containing interactive resources for people with diabetes and their carers.
It incorporates an electronic personal health record (ePHR) allowing on-
line access to clinical results and assessments. We aimed to assess user
experience and perceived benefits.
Materials andmethods: In January 2015, an online evaluation survey was
emailed to 3,979 active users of the MDMW ePHR. This questionnaire
aimed to capture qualitative and quantitative data using a series or open
and closed questions. Patients completed the questionnaire online using
Survey Monkey and provided information detailing the impact the system
had on their satisfaction and how it enhanced their ability to self-manage.
Results: 1,095 (27.5%) active users completed the survey. Key results:
92.1% - contained all expected features; 87% - serves as reminder of infor-
mation discussed at consultations; 89.6% - helps make better use of consul-
tation time; 85.2% - don’t need to phone doctor for results; 89.1% - system
was easy to use; 94.2% - supporting information helped to understand results
better; 93.7% - helped find information tailored to own diabetes; 95.9% -
graphs helpedmonitor changes over time; 96.7% - confident the systemwas
secure; 88.2% - helped manage diabetes better; 90.3% - improved knowl-
edge; 89.3% - improved motivation; 89.8% - helps set own goals; 96.4% -
system will significantly improve diabetes self-care in Scotland. Feedback:
“Immensely satisfied with the system. Really amazing to see my results
online. Real motivator”;“I don't have to make appointments to see GP or
nurse which is good as I work and don't like taking time off work”
Conclusion: MDMW is a highly-effective intervention in the pursuit of
supported self-management. Patients report enhanced knowledge and

understanding of diabetes and improved motivation to make positive
changes. MDMW is a key resource to engage patients in order to achieve
strategic aims for the diabetes population in Scotland. We are actively
pursuing opportunities to extend the service into other parts of the UK,
and beyond.
Supported by: Scottish Government eHealth and Scottish Diabetes Group
Disclosure: S.G. Cunningham: None.

765
Improved treatment engagement among patients receiving insulin
glargine 300U/mlwho enrolled and received live support through the
COACH patient support programme
J. Goldman1, J. Gill2, T. Horn3, T. Reid4, J. Strong5, W. Polonsky6;
1MCPHS University, Boston, 2Sanofi US, Inc., Bridgewater, 3Symphony
Health Solutions LLC, Phoenix, 4Mercy Diabetes Center, Janesville,
5Ministry Medical Group, Plover, 6Behavioral Diabetes Institute, San
Diego, USA.

Background and aims: The insulin glargine 300 U/ml (Gla-300)
COACH Support Program provides support for patients with diabetes
initiating Gla-300 by delivering tailored, product-focused educational
materials and encouraging lifestyle changes for better glycaemic control.
This analysis specifically evaluated the impact of COACH live phone
support on treatment engagement.
Materials and methods: Patients who enrolled in COACH received a
welcome call from a Guide to identify specific disease/therapy manage-
ment needs. Ongoing support included contact with the Guide to reinforce
healthcare provider recommendations and access to training sessions/
digital tools. Patients who filled a first prescription for Gla-300 in April
−December 2015 and completed the welcome call were matched to control
patients receiving Gla-300 from the SymphonyHealth Solutions Integrated
Dataverse™ prescription claims database, based on demographic attributes
(age, gender, geographical location, prior use of insulin/other agents, dia-
betes type, insulin dose, co-pay, and payer type). Number of refills and days
on therapy (days of Gla-300 supply summed for all patients divided by total
number of patients) were determined at 6 and 9 months.
Results: The analysis population included 1,724 COACH patients and
1,724 matched controls. The COACH and control cohorts comprised:
52% men, 48% women; 22% aged 18−47 years, 23% 48−55 years,
27% 56−61 years, and 28% >61 years. A total of 99% of patients had
used insulin in the 1-year period prior to the welcome call (45% insulin
glargine 100 U/ml; 54% another insulin), and 71% had a co-pay of $15 on
their first paid Gla-300 prescription claim. More COACH vs control
patients had commercial health insurance (42% vs 34 %) and Medicare
coverage (12% vs 5%); 43% and 58% COACH and control patients,
respectively, received coupons/discount cards or payment aids (P <
0.0001 for all). After 6 months, COACH patients refilled their prescrip-
tion on average 3.2 times vs 2.4 times for control patients; at 9 months, the
average number of refills was 4.7 for COACH patients vs 3.6 for control
patients (P < 0.0001 for both time points). The average number of days on
therapywas 102.2 and 151.9 for COACHpatients, and 81.5 and 121.6 for
control patients, at 6 and 9 months of follow-up, respectively (P < 0.0001
for both time points). At 9 months, an increase of 32% and 25% in
number of prescription refills and length of therapy, respectively, was
observed for the COACH cohort vs control cohort.
Conclusion: Patients who received live phone support through the
COACH Support Program were more likely to refill their prescriptions
and stay on therapy. Enrolment in programmes with a phone-support
component may contribute to improved insulin therapy.
Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
Disclosure: J. Goldman: Employment/Consultancy; consultant for
Becton, Dickinson and Company. Other; member of the speaker’s bureau
for Sanofi US, Inc. and Novo Nordisk, Inc.
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The process of adaptation following a diagnosis of type 1 diabetes in
adulthood
M. Due-Christensen1, I. Willaing2, A. Forbes1;
1Faculty of Nursing and Midwifery, King's College London, London,
UK, 2Health Promotion Research, Steno Diabetes Center Copenhagen,
Copenhagen, Denmark.

Background and aims: Little consideration has been given to the
experiences of patients following a diagnosis of type 1 diabetes in
adulthood, despite the fact that more than half of all cases occur
during this time. A diagnosis of type 1 diabetes is a major event
and necessitates significant physical and psycho-social adaptation.
The adaptive strategies adults engage in following their diagnosis
may influence their future risk of diabetes complications and their
psycho-social well-being. Therefore, to better understand and at-
tend to the needs of adults at and following their diagnosis, the
aims of the study were: Firstly, to explore the experience of being
diagnosed with type 1 diabetes in adulthood and secondly, to
explore the underlying bio-psycho-social phenomena that influ-
ence the process of adaptation when becoming a person with
diabetes.
Materials and methods: Thirty participants were recruited from
hospitals in Denmark and the UK, sixteen were men. At the first
interview the median age of participants were 29 years (range 20-
67); the median diabetes duration was 23.5 months (range 3-46)
and median HbA1c was 48 mmol/mol (range 55 - 138
mmol/mol). Longitudinal semi-structured interviews were conduct-
ed face to face followed by a telephone interview six months
later. A narrative approach detailing the themes emerging from
the narratives was used for the analysis of the interviews.
Results: From the participants’ narratives it was evident that a diag-
nosis of type 1 diabetes in adulthood is perceived as a major disrup-
tion to their daily life. Adapting to a life with diabetes was experi-
enced as a multi-dimensional process occurring over a long period of
time. The study identified the following bio-psycho-social phenom-
ena as being influential in the adaptive process: their prior life expe-
riences; their understanding of diabetes; their emotional responses to
the diagnosis; the way diabetes is introduced to them and their ongo-
ing interactions with healthcare professionals; the expectations
placed on them and those they place upon themselves in relation to
their diabetes control and behaviours; their experience of the physical
elements of the disease; their perception of the impact diabetes has on
their lives; their interactions with others (family, friends and the
wider public); their perception of how others view them; and the
extent to which they accept diabetes as part of themselves. The find-
ings showed that the healthcare support adults receive following their
diagnosis largely focuses on technical skills and disease specific
knowledge. Less attention is given to support the accommodation
of diabetes in their day-to-day lives.
Conclusion: Following their diagnosis adults engage in a lengthy and
multi-faceted process of adapting to a life with type 1 diabetes. Our findings
suggest that psycho-social support during this early ’fluid’ phase of the
disease may be important in preventing the development of harmful emo-
tional responses and behaviours that can negatively impact their risk of
complications and reduce their well-being short and long term. Such inter-
ventions need to be instigated early from the point of diagnosis, with a focus
on developing positive adaptive strategies and thinking styles.
Supported by: FEND and Health Promotion Research Steno Diabetes
Center funded the study
Disclosure: M. Due-Christensen: Grants; Foundation of European
Nurses in Diabetes.

767
The influence of affective temperaments on the glycaemic control and
glucose variability of patients with type 1 diabetes
S. Orbán1, L. Barkai1, A. Eőry2, P. Pánczél1, I. Karádi1, N.
Hosszúfalusi1, K. Lukács1;
1Semmelweis University 3rd Department of Internal Medicine,
2Semmelweis University Department of Family Medicine, Budapest,
Hungary.

Background and aims: Increased glucose variability (GV) is an impor-
tant clinical feature of type 1 diabetes mellitus (T1DM) and a dominant
component of glycaemic control. Increased GV enhances the
hypoglycaemia risk and worsens the quality of life. However, we have
limited information about the possible causes of between-patient variation
in GV. Affective temperaments (such as depressive, cyclothymic,
hyperthymic, irritable and anxious) are genetically determined personal-
ity traits which remain unchanged through the life. They influence the
emotional reactivity through affecting the level of activity, biorhythms,
mood and thinking process. It’s proven that affective temperaments show
significant correlation with the compliance of patients having chronic
diseases. The aim of our study was to examine the influence of affective
temperaments on glycaemic control and GV in patients with T1DM.
Materials andmethods: 186 T1DMpatients on analogue insulin therapy
(98 male, mean age 36,61±13,00 years, with 14,90±11,22 years of dia-
betes duration) completed the TEMPS-A questionnaire, which is a 110-
item instrument to measure affective temperaments. The limit for domi-
nant temperaments was determined by adding 2 standard deviations (SD)
to the mean score of the population on the subscale. We compared the
results with the pattern of affective temperaments of healthy Hungarian
population. A one-way between-groups analysis of variance was con-
ducted to explore the effect of affective temperaments on glycaemic con-
trol, as measured by actual HbA1c level. Then a one-way between-groups
multivariate analysis of variance was performed to investigate the asso-
ciation between temperaments and indicators of GV (MBG: Mean Blood
Glucose, SD, MAGE: Mean Amplitude of Glucose Excursion, HBGI:
High Blood Glucose Index and LBGI: Low Blood Glucose Index) calcu-
lated from a six-day-long continuous glucose monitoring (CGMS) of the
patients. Clinical parameters (sex, age, diabetes duration, BMI, C-peptide
and specific insulin dose) were used as covariates.
Results: Prevalence (14%) and distribution of dominant temperaments in
the T1DM group fitted to the standard population (p=0.5229 and
p=0.481, resp.). The higher score on the depressive and anxious subscale
correlated significantly with higher HbA1C values (p=0.012 and p=0.041,
resp.) Statistically significant differences were found in patients with
higher scores on the depressive, hyperthymic and anxious subscales on
the combined indicators of GV (p=0.013; p=0.031 and p<0.001, resp.).
When the results for certain indicators were considered separately, signif-
icant associations were perceived between the depressive scale andMBG
and MAGE, the hyperthymic scale and LBGI, the anxious scale and
MBG, SD and MAGE using a Bonferroni adjusted alpha level of 0.01.
All results were independent from the clinical parameters.
Conclusion: To the best of our knowledge, this is the first report to show
the direct and independent effect of affective temperaments on metabolic
control and GV in patients with T1DM. Our study suggests that higher
points on the depressive and irritable scales correlate with significantly
worse metabolic state and higher glucose fluctuations, and hyperthym
temperament correlates with increased risk for hypoglycaemia.
Disclosure: S. Orbán: None.

768
Depression differed by midnight cortisol secretion, alexithymia and
anxiety between diabetes types: a cross sectional comparison
E.O. Melin1, M. Thunander1, M. Landin-Olsson1, M. Hillman1, H.O.
Thulesius2;
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1Department of Clinical Science, Lund University, Lund, 2Department of
Clinical Science, Lund university, Malmö, Sweden.
Background and aims: Increased prevalence of depression is found in
both type 2 diabetes (T2D) and type 1 diabetes (T1D). Melancholia and
atypical depression differ by cortisol secretion and clinical features. The
aim was to compare between T1D and T2D patients the associations
between self-reported depression, self-reported anxiety and alexithymia,
midnight salivary cortisol (MSC), and obesity.
Materials and methods: Comparative cross-sectional design. The study
was performed in one hospital diabetes outpatient clinic. Participants
were T2D patients (n = 24; 31-59 years) and T1D patients (n = 148;
32-59 years). Self-reported depression, anxiety and alexithymia were
assessed by Hospital Anxiety and Depression scale and Toronto
Alexithymia Scale-20 items. MSC, HbA1c, anthropometrics and data
from medical records were collected. Non-parametric tests and multiple
logistic regression analysis were performed.
Results: Comparisons of prevalence between diabetes types showed for
T2D/T1D: depression 25%/12% (P = 0.10); high MSC (≥9.3 nmol/L)
38%/22% (P = 0.13); alexithymia 25%/13% (P = 0.12); anxiety 38%/
35% (P = 0.82). The prevalence of high MSC did not differ between
depressed (17%) and non-depressed (44%) T2D patients (P = 0.35), but
differed between depressed (53%) and non-depressed (18%) T1D pa-
tients (P = 0.003). The alexithymia prevalence differed between de-
pressed (67%) and non-depressed (11%) T2D patients (P = 0.018), and
between depressed (47%) and non-depressed (11%) T1D patients (P <
0.001). The anxiety prevalence did not differ between depressed (67%)
and non-depressed (28%) T2D patients (P = 0.15), but differed between
depressed (76%) and non-depressed T1D patients (30%) (P < 0.001). The
obesity prevalence (BMI ≥30 kg/m2) was for the depressed patients: T2D
80% and T1D 6%. In the T2D patients, depression was associated with
alexithymia (AOR 15.0). In the T1D patients, depression was associated
with anxiety (AOR 11.0), foot complications (AOR 8.5), HbA1C > 70
mmol/mol (AOR 6.4), and high MSC (≥9.3 nmol/L) (AOR 4.8).
Conclusion: The depressed T2D patients had traits of atypical depres-
sion, without associated high MSC (≥9.3 nmol/L) and anxiety, but the
association with alexithymia was strong. The depressed T1D patients had
traits of melancholia with associated high MSC and anxiety. The obesity
prevalence was high in depressed T2D patients and low in depressed T1D
patients.
Supported by: Department of Research and Development, Region
Kronoberg, Växjö, Sweden
Disclosure: E.O. Melin: None.

769
Validation of a shortened 11-item version of the Problem Areas in
Diabetes scale to measure distress in adults with type 1 diabetes
P. Mansell1, N. Stanulewicz2, D. Hopkins3, D. Cooke4, H. Blake5;
1Department of Diabetes and Endocrinology, Nottingham University
Hospitals NHS Trust, Nottingham, 2Department of Psychology,
Durham University, Durham, 3Department of Diabetes, Kings College
Hospital, London, 4School of Health Sciences, University of Surrey,
Guildford, 5School of Health Sciences, University of Nottingham,
Nottingham, UK.

Background and aims: There is a need for a brief measure to assess
diabetes-related emotional distress in people with type 1 diabetes (T1D)
and also responsiveness following interventions aimed at reducing such
distress. The 20-item ProblemAreas in Diabetes (PAID-20) questionnaire
is lengthy for routine use in clinical settings. We analysed PAID data to
determine whether a shortened form could be derived without loss of
reliability, validity and sensitivity to change in a large cohort of people
with T1D.
Materials and methods: Information was extracted from a research da-
tabase covering 10 UK centres, including PAID data collected before and
one year after participants with T1D had attended a DAFNE (Dose

Adjustment For Normal Eating) diabetes structured education course.
Exploratory factor analysis (EFA) with a principal axis factoring method
was conducted on the baseline (pre-intervention) data to determine
whether a shorter PAID scale would retain the psychometric properties
of the original scale. Confirmatory factor analysis (CFA) was conducted
on 1-year post-intervention data to check the reliability of the initial factor
solution.
Results: Of 2496 people taking the DAFNE course, baseline PAID-20
data were available for 1772, (mean age 48 (SD 14) years, duration of
diabetes 24 (14) years and 51% female). One year follow-up data were
complete in 1096 with HbA1c 8.67 (1.54)% (71.3 (16.9) mmol/mol)
before and 8.37 (1.46)% (68.0 (15.1) mmol/mol) 12 months after
DAFNE (P<0.001) and corresponding PAID-20 scores 27.9 (19.6) and
20.2 (17.4) (P<0.001). We successively removed from PAID-20: a) one
question with a factor loading less than 0.50, b) 5 questions with mean
scores below 1.0 (indicating floor effects) to create PAID-14 and finally,
c) the 3 questions with the lowest reliability (convergence with both
PAID-14 and PAID-20 < 0.65) to formulate an 11-item PAID. PAID-11
has high internal (Cronbach’s α = .96) and test-retest (r = .61) reliability.
For the post-DAFNE confirmatory analysis, the same 11 questions in
PAID showed the highest factor loadings. The area under the curve anal-
ysis showed the optimal cut-off score for detecting significant diabetes
related distress (equivalent to PAID-20 score of 33) was 16.5 in PAID-11.
For the 1034 participants with complete, paired data, the PAID-11 score
fell from 14.1 (10.1) at baseline to 11.0 (9.1) after DAFNE (P<0.001).
Conclusion: There is apparent redundancy in the PAID-20 questionnaire
as applied to people with T1DM as an 11-item version of the question-
naire can be used without loss of sensitivity or specificity, and shows a
similar responsiveness to change after an intervention. The PAID-11
questionnaire therefore appears suitable both to determine diabetes relat-
ed distress in people with T1D and responsiveness to a relevant interven-
tion. Its relative brevity may enhance its usefulness in everyday clinical
practice.
Supported by: NIHR Project Grant
Disclosure: P. Mansell: Grants; National Institute for Health Research
UK.
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Vision related quality of life and locus of control in type 1 diabetes. A
multicentre observational study
M. Trento1, S. Merlo1, O. Durando1, P. Fornengo1, S. Bertello2, S.
Oleandri2, G. Picca3, C. Donati4, F. Bandello5, R. Lattanzio5, E.
Aragona5, L. Scoccianti6, R. Perilli7, S. Casati8, L. Charrier9, F.
Cavallo9, M. Porta1;
1Department of Medical Sciences, University of Turin, Turin, 2Service of
Endocrinology and Diabetology, Azienda Ospedaliera, Cuneo, 3Service
of Endocrinology., Azienda Ospedaliera Universitaria, Foggia, 4Eye and
Pathophysiological Clinic, Azienda Ospedaliera Universitaria Careggi,
Florence, 5Department of Ophthalmology, Scientific Institute San
Raffaele, University Vita-Salute, Milan, 6Diabetic Retinopathy Centre
and Laser Treatment, Institute of Ophthalmology, Parma, 7Department
of Social Ophthalmology, Azienda Ospedaliera Universitaria, Pescara,
8Department of Neurosciences and Biomedicine, Azienda Ospedaliera
Universitaria, Verona, 9Department of Public Health and Paediatric
Sciences, University of Turin, Turin, Italy.

Background and aims: Vision plays an important role in the ability of
people to process information from their environment and to participate in
everyday activities. Diabetic Retinopathy (DR) is considered to remain
asymptomatic until it reaches its late stages. However, subtle changes in
vision related quality of life (QoL) may occur even in mild DR and their
perception may be related to a patient’s locus of control (LoC) of his/her
disease. To evaluate vision-related QoL and LoC in patients with Type 1
Diabetes and different stages of DR.
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Materials and methods: The 25-item National Eye Institute Visual
Functioning (NEI VFQ-25) and Locus of Control (LoC) questionnaires
were self-administered to 258 patients between January 2014 and
March 2017 in 9 DR screening centres. The NEI VFQ-25 explores 12
dimensions: General Health (GH), General Vision (GV), Ocular Pain
(OP), Near Activities (NA), Distance Activities (DA), Visual Specific
Social Functioning (VSSF), Mental Health (VSMH), Role Difficulties
(VSRD), Dependency (VSD), Driving (D), Colour Vision (CV) and
Peripheral Vision (PV). The LoC questionnaire includes 18 items
assessing 3 areas: Internal Control of disease, the role of Chance and trust
in Others (family members, health operators). Data on socio-anagraphic
variables and presence of DR, cataract and previous laser treatment (LT)
were collected.
Results: Patients included 124 women and 134 men aged 42.0±12.4
years and with 28.0±12.4 disease duration. DR was absent (n=74),
mild-moderate (n=75), severe (n=96) and laser treated (n=13). DR sever-
ity was directly associated with disease duration (p<0.001) andmeasuring
blood glucose less than 4 times a day (p=0.013). Smoking showed a trend
to protect from DR. The patients with no DR had better scores for GH
(p=0.0008), GV (p=0.0007), CV (p=0.045) and PV (p=0.0001) than
those with mild and more severe DR. There were no differences in any
of the LoC areas.
Conclusion: Even in mild asymptomatic stages, DR is associated with
impaired perception of vision related quality of life, with specific refer-
ence to general health, general vision, colour vision and peripheral vision,
independently of personality traits explored by the LoC tool. The possible
protective effect of smoking confirms previous reports and requires fur-
ther investigation
Disclosure: M. Trento: None.
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Non-disclosure of type 2 diabetes at work among Danish employees
O. Kasper1, B. Cleal1, T. Skinner2,1, I. Willaing1;
1Diabetes Management Research, Steno Diabetes Center Copenhagen,
Gentofte, Denmark, 2School of Psychological and Clinical Sciences,
Charles Darwin University, Darwin, Australia.

Background and aims: Increasing retirement age in many OECD coun-
tries, in addition to increasing prevalence of type 2 diabetes in younger
people, is expected to result in a substantial increase of people with type 2
diabetes in the labour force. In many jobs, disclosure of diabetes at the
work place is necessary for optimal self-management during work hours,
whereas non-disclosure may lead to impaired self-management behav-
iours, such as adverse eating, inexpedient consumption of medication, or
not taking necessary breaks. We explored which factors were associated
with disclosing diabetes at work among Danish workers with type 2
diabetes.
Materials and methods: In total 705 people with type 2 diabetes suc-
cessfully completed a questionnaire including work and diabetes related
questions. Three logistic regressions were modelled to estimate the asso-
ciations between the included factors and likelihood of disclosure to em-
ployer and colleagues. Associations were expressed by odds ratios and
95% confidence intervals. The models were adjusted for background
characteristics, socio-economic factors, life-style factors, diabetes dura-
tion, diabetes treatment, and work-related factors.
Results: Almost a quarter of the participants (23%) had not disclosed
their diabetes to employer and colleagues, whilst (13%) of the participants
had not disclosed their diabetes to at least one colleague. In the adjusted
logistic regression analysis, workers with, long diabetes duration, and use
of diabetes medication, particular injections, were more likely to disclose
their diabetes to their employer. People who reported receiving respect
from their superiors were also more likely to disclose their diabetes.
Likewise, participants who considered it an employer responsibility to
provide flexible work conditions for people with chronic illness were
more likely to disclose their diabetes. In contrast, people with the highest

educational level were less likely to disclose their diabetes. Adjustment
for covariates in the analyses slightly modified the estimates.
Conclusion: Workplace factors rather than individual factors seemed
associated with disclosure. Future prospective studies should focus on
reasons for concealing type 2 diabetes at work and impact of disclosure
on diabetes self-management and work environment.

Disclosure: O. Kasper: None.
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People with type 1 diabetes and psychosis have a markedly increased
risk of hospitalisation for acute diabetes complications
J. Petit, K. Goueslard, J. Cottenet, J.-C. Chauvet-Gelinier, B. Bouillet, B.
Verges, C. Quantin;
Diabetologie, CHU du Bocage, Dijon, France.

Background and aims: The management of type 1 diabetes in people
with psychosis is complex, and acute diabetes complications, such as
ketoacidosis or hypoglycaemia, which require hospitalization, are proba-
bly more common than in people with type 1 diabetes without psychiatric
diseases. However, little information is available on the effects of psy-
chotic disorders on acute complications among patients with type 1 dia-
betes. The aim of our study was to examine the relationship between a
history of hospitalization with a diagnosis of psychosis and acute diabetes
complications for patients with type 1 diabetes.
Materials and methods: The principle of this population-based retro-
spective cohort study was to examine hospital data for all patients hospi-
talized in France for type 1 diabetes, from 2009 to 2012. In the medico-
administrative database, people under 35 years with type 1 diabetes were
identified from the codes E10 to E14 as the main, related or associated
diagnoses. Then, two groups were formed: on the one hand, people with
previous hospitalization with a diagnosis of psychosis (codes F2) over the
two years before the index hospitalization; on the other hand, people with
no hospitalization with a diagnosis of psychosis, over the two years before
or after the index hospitalization, until 2015. Epidemiological follow-up
was conducted at one and three years. It focused on hospitalization for
acute diabetes complications (hypoglycaemia, hyperglycaemia, coma,
ketoacidosis) and suicide attempts, but also on hospital mortality.
Results: From 2009 to 2012, 65,684 patients were hospitalized for type 1
diabetes complications. Among these, 350 had a previous hospitalization
for psychosis: these patients were older (28.35 vs 20.99 years) and there
were more men (67.71% vs 50.13%, p<.0001). At three years, patients
with a history of psychosis were more frequently hospitalized for
hypoglycaemia (p=0.002), hyperglycaemia (p=0.0003), coma
(p=0.0003), ketoacidosis (p=0.02), all acute complications (p=0.001), or
suicide attempts (p<.0001) and hospital mortality was higher (p=0.001).
After adjustment for age and gender, the logistic regression showed that a
history of hospitalization for psychosis for patients with type 1 diabetes
was associated with an increased risk of all acute complications
(hypoglycaemia, hyperglycaemia, ketoacidosis) (adjusted Odds-Ratio
(aOR)=1.98 [1.47-2.66]), death (aOR=3.62 [1.92-6.82]), and suicide
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attempts (aOR=12.38 [8.68-17.66]). Similar results were found for the
follow-up at one year.
Conclusion: This nationwide population-based study showed that a his-
tory of hospitalization for psychosis in patients with type 1 diabetes was
significantly associated with an increase in hospitalizations for acute di-
abetes complications and suicide attempts, and in in-hospital mortality.
These results may be related to a lack of compliance with insulin therapy,
self-aggressive behaviour, and social isolation. These results must encour-
age diabetologists to develop specific multidisciplinary health education
actions for people with type 1 diabetes and psychiatric disorders in col-
laboration with psychiatric departments. A history of hospitalization for
psychosis must be considered a warning sign for the risk of acute diabetes
complications.
Disclosure: J. Petit: None.
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Endline assessment of patients' knowledge, attitudes, and practices
on diabetes and tuberculosis comorbidities in South Africa
R. Matji1, B. Mbambo1, N. Kak2, S. Mechiche3, J. Zingwari1, M.
Germe3, A. Surette2, H. Jassim alMossawi2;
1Aquity Innovations, Pretoria, South Africa, 2University Research Co.,
LLC, Chevy Chase, USA, 3Sanofi, Paris, France.

Background and aims: Rates of DM are quickly increasing in high TB
burden countries such as South Africa (SA). In most of these countries,
service delivery for DM and TB are vertical, and therefore patients at risk
of or with both diseases do not receive integrated care. In 2011, SA
initiated the Integrated Chronic Disease Model to integrate clinical ser-
vices and respond to the growing burden of chronic diseases in the coun-
try. This follow-up survey was administered to assess changes in patients’
knowledge and behaviors regarding TB and DM services, since imple-
mentation of a series of educational, advocacy and capacity building
interventions at patient, provider, and facility levels in three provinces
in SA.
Materials and methods: A cross-sectional Knowledge, Attitudes, and
Practices (KAP) survey was conducted among 395 and 420 patients at-
tending TB and DM service sites respectively, in 22 public health facili-
ties across three provinces in SA that were involved in the baseline (BL)
survey (results reported elsewhere). Patients completed a structured ques-
tionnaire around patient’s knowledge, beliefs, health-seeking behaviors
and experience of TB and DM public health services in SA in December
2016.
Results: Survey participant characteristics and demographic profiles
were similar at BL and endline (EL). Among patients with DM, 81%
were female; while only 39% were women with TB. Similar to the BL
results, most of the survey patients listed clinic as their main source of
health information (over 80% of the study population). The survey re-
vealed improvements in patient exposure to health education, counselling
and screening for comorbidities (TB for DM patients and DM for TB
patients). Compared to BL, TB testing among DM patients increased
from 37% to 57% (p<.01) while DM testing among TB patients increased
from 55% to 67% (p<.01). Counselling on comorbidities was also higher
in both groups: counselling was higher by 41% for TB patients (p<.01)
and by 59% for DM patients (p<.00). Exposure to health education dou-
bled for DM patients from 22% at BL to 45% at EL (p<.01). Among TB
patients, exposure to health education was higher by 71% (p<.01) from
BL to EL. Patients with DM demonstrated good basic knowledge of how
to maintain their health. At EL, the proportion of DM patients with
knowledge on the importance of regular exercise, attending regular
checkups, and taking medication as prescribed was higher compared to
BL (+52%, +18%, and + 45%, respectively, p<.01; <.01; 0.02). However,
the proportion of DM patients who understood the risk of developing
complications if they did not regularly take medication as prescribed
was lower, from 17% at BL to 9% at EL (p<.01). The proportion of
DM patients knowing the link between DM and TB was also higher

compared to BL. There was a high level of general knowledge about
TB among both patient groups, but little understanding on the importance
of treating co-morbidities.
Conclusion: While much research has been done in SA on patient KAP
towards TB and HIV, and to a lesser extent towards DM, this is the first
study of patient understanding of TB-DM comorbidity and experience of
counselling, screening, and testing for both diseases at the facility level.
Implementation of integrated care from educational, advocacy and capac-
ity building interventions may contribute to provide overall quality care to
patients with both diseases.
Supported by: Sanofi
Disclosure: R. Matji: None.
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INITIAL combination therapy with vildagliptin/metformin in drug-
naive Asian type 2 diabetes patients: influence of age, BMI and co-
morbidities in a real world setting
R.C. Mirasol1, M.F. Pathan2, M. Chawla3, T.H. Kim4, K. Cooke5, P.
Hours-Zesiger5, A. Shete5;
1St. Luke’s Medical Center, Quezon City, Philippines, 2BIRDEM Hospital,
Dhaka, Bangladesh, 3LINA Diabetes Care Centre, Mumbai, India, 4Seoul
Medical Center, Seoul, Republic of Korea, 5Novartis Pharma AG, Basel,
Switzerland.

Background and aims: Individualising diabetes therapy is imperative to
address the multi-factorial impact of the disease. Advancing age, overweight/
obesity, hypertension, and elevated lipids are identified risk factors for cardio-
vascular (CV) disease and are useful considerations for making treatment de-
cisions. We assessed these characteristics in the multinational INITIAL study.
Materials and methods: Initial combiNation therapy with vildagliptin/
metformin In drug-naïve T2DM patients In a reAl Life study was a 24-
week, non-interventional, prospective study conducted across four Asian
countries. Drug-naïve patients with documented HbA1c >7.5% (>8.0%
in India) were prescribed vildagliptin/metformin (vilda/met) combination
therapy within four weeks of study entry according to local label. The
primary endpoint was change in HbA1c from baseline to week 24. Key
secondary endpoints were safety, achievement of HbA1c ≤7.0%, and
change in HbA1c by subgroups: age, BMI, associated co-morbidities.
Results: Out of 532 enrolled patients, 457 (85.9%) completed the study.
Study population was relatively young with mean age 49.6±11.27 years
(>90% patients were aged <65 years), mean HbA1c 9.3±1.57%, diabetes
duration 0.8±2.47 years, and BMI 26.7±4.50 kg/m2. At baseline, patients
presented with hypertension (30.4%), dyslipidaemia (31.4%), obesity
(17.9% or 38.7%using 30.0 or 27.5 kg/m2 cut-off, respectively), and diabetes
family history (28.4%). Overall, vilda/met therapy was associated with sig-
nificant (p<0.001) reduction in HbA1c from baseline both at weeks 12 (−1.6
±1.59%) and 24 (−1.9±1.70%) (Table). At week 24, body weight reduced by
−1.1±2.62 kg and 39.6% patients achieved HbA1c ≤7.0%. Clinically mean-
ingful and generally consistent HbA1c reductions were also seen across var-
ious sub-groups: age ≥65 years, −1.9% and <65 years, −1.8%; baseline BMI
categories: obese vs. non-obese byAsian cut-off−1.7%vs.−2.0%; associated
co-morbidities: no co-morbidity −1.6%, hypertension −1.8%, and
dyslipidaemia −2.0%). The vilda/met initial combination was well tolerated
in this population with adverse events reported in 48 (9.0%) patients.
Conclusion:We believe the INITIAL study complements the relatively lim-
ited evidence available assessing initial combination therapy in drug-naïve
Asian patients with type 2 diabetes mellitus. Patients included in the study
were relatively young, with high baseline HbA1c and often associated with
CV risk factors. Vildagliptin/metformin was associated with early and statisti-
cally significant HbA1c reductions from baseline. Clinically meaningful and
generally consistent HbA1c reductions were also observed, regardless of base-
line age, BMI, or associated co-morbidity (i.e. hypertension, dyslipidaemia).

Supported by: Novartis Pharma AG and its respective country
affiliates
Disclosure: R.C. Mirasol: Lecture/other fees; Novartis, MSD, Astra
Zeneca, Janssen, Novo Nordisk, Sanofi, Boehringer Ingelheim & Lilly.
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Clinically significant change in albumin creatinine ratio with
saxagliptin: a post hoc analysis from the SAVOR-TIMI 53 trial
O. Mosenzon1, B.M. Scirica2, A. Rozenberg1, I. Yanuv1, A. Cahn1, I.
KyungAh2, Y. Gurmu3, B. Hirshberg4, C. Stahre5, D.L. Bhatt2, I. Raz1;
1The Diabetes Unit, Hadassah Hebrew University Medical Center,
Jerusalem, Israel, 2TIMI Study Group, Brigham and Women’s Hospital,
Harvard Medical School, Boston, 3TIMI Study Group, Brigham and
Women’s Hospital, Boston, 4Medimmune, Gaithersburg, USA,
5AstraZeneca R&D, Mölndal, Sweden.

Background and aims: A 30% decrease in Albumin Creatinine
ratio (ACR) is considered a clinically significant improvement. It
is associated with improved renal and possibly also cardiovascular
outcomes. We tested whether saxagliptin is associated with ≥30%
change in ACR.
Materials and methods: The SAVOR-TIMI 53 trial randomized
7,501 (45.5%) patients with ACR<15 mg/g, 2,197 (13.3%) pa-
tients with 15≤ACR<30 mg/g, 4,426 (26.8%) patients with
micro-albuminuria (30≤ACR<300 mg/g) and 1,638 (9.9%) patients
with macro-albuminuria (ACR ≥300 mg/g) to treatment with
saxagliptin versus placebo. Median follow-up was 2.1 years and
ACR was measured at baseline, 1-year, 2-year and end of the trial
(EOT) time-points.
Results: At the EOT, there were more patients with ≥30% de-
crease in ACR in the saxagliptin arm versus placebo (38% vs.
33.8% respectively, p<0.001). Additionally, there were less pa-
tients with ≥30% increase in ACR in the saxagliptin arm versus
placebo (39.5% vs. 44%, p<0.001). Both of these differences be-
tween the saxagliptin and placebo arms were also observed at
different categories of ACR at baseline (table).
Conclusion: In a large population of patients with type 2 diabetes
and increased cardiovascular risk, saxagliptin was associated with
higher incidence of clinically significant improvement in ACR.

Clinical Trial Registration Number: NCT01107886
Supported by: AstraZeneca
Disclosure: O. Mosenzon: Grants; AstraZeneca, NovoNordisk.
Honorarium; Novo Nordisk, Eli Lilly, Sanofi, Merck Sharp & Dohme,
Boehringer Ingelheim, Jansen & Jansen, Novartis, AstraZeneca. Lecture/
other fees; AstraZeneca, NovoNordisk, Sanofi, Eli Lilly, Novartis,Merck
Sharp & Dohme, Boehringer Ingelheim.
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No major impact seen with sitagliptin on rates of cardiovascular
death or hospitalisation for heart failure following myocardial
infarction during TECOS
M.A. Nauck1, K.S. Pieper2, Y. Lokhnygina2, D.K. McGuire3, E.D.
Peterson2, R.R. Holman4, for the TECOS Study Group;
1Division of Diabetology, Medical Department I, St. Josef Hospital, Ruhr
University Bochum, Bochum, Germany, 2Duke Clinical Research
Institute, Durham, 3University of Texas Southwestern Medical Center,
Dallas, USA, 4Diabetes Trials Unit, University of Oxford, Oxford, UK.

Background and aims: Dipeptidyl peptidase-4 inhibitors (DPP-4i) re-
duce myocardial infarction (MI) size in animal models, but the clinical
relevance of these observations remains unknown.
Materials and methods: TECOS randomized 14,671 participants with
type 2 diabetes (T2D) and atherosclerotic cardiovascular disease to
sitagliptin or placebo therapy in addition to usual care. For all participants,
time to a primary composite endpoint of cardiovascular death or
hospitalisation for heart failure (hHF), and the two components separate-
ly, were analysed by Cox proportional hazards models left-censored at the
time of the MI (without and with adjustment for potential confounders).
Results: During the trial 616 participants had an MI (300 and 316 allo-
cated to sitagliptin and placebo, respectively); 102 (17%) subsequently
died, including 81 (13%) with cardiovascular death; and 57 (9%) experi-
enced hHF. At the time the MI occurred, 253 (41%) participants were
taking a DPP-4i and 362 (59%) were not. Those with an MI during the
trial generally had similar characteristics to those without but were more
likely to be male (77.9% vs. 70.4%, p<0.0001), more often had pre-
existing coronary artery disease (89.4% vs. 73.4%), previous MI
(57.8% vs. 42.0%, both p<0.0001) or hHF (21.4% vs. 17.9%, p=0.024).
Metformin treatment was reported less frequently (75. 5% vs. 81.8%),
whilst insulin treatment was reported more frequently (32.5% vs. 22.8%,
both p<0.0001). Drugs to treat cardiovascular conditions were used sig-
nificantly more frequently in MI patients. Intention-to-treat analyses for
the primary composite endpoint yielded non-significant hazard ratios of
1.17 (95% CI 0.82-1.67, p=0.38, unadjusted) and 1.22 (0.84-1.77,
p=0.29, adjusted), with similar results for the two components (see
Figure). As-treated analyses also yielded non-significant hazard ratios
of 0.79 (0.55-1.14, p=0.21, unadjusted) and 0.82 (0.56-1.20, p=0.30 ad-
justed), mainly driven by a reduced hazard for cardiovascular death (0.65
[0.41-1.03], p=0.07 unadjusted; 0.61 [0.28-0.99], p=0.05 adjusted), with
no obvious change in the risk of hHF.
Conclusion: These data do not provide conclusive evidence regarding
the hypothesis that DPP-4i therapy ameliorates the consequences of MI in
patients with T2D.

Clinical Trial Registration Number: NCT00790205

Supported by: Merck & Co., Inc., Kenilworth, NJ, USA
Disclosure: M.A. Nauck: Employment/Consultancy; AstraZeneca,
Boehringer Ingelheim, Eli Lilly & Co., Fracta, GlaxoSmithKline, Intarcia,
Menarini/Berlin Chemie, Merck Sharp & Dohme, NovoNordisk. Grants;
AstraZeneca, Boehringer Ingelheim, Eli Lilly & Co., Fractyl,
GlaxoSmithKline, Intarcia, Menarini/Berlin Chemie, Merck Sharp &
Dohme, Novartis Pharma, NovoNordisk. Lecture/other fees; AstraZeneca,
Boehringer Ingelheim, Eli Lilly & Co., GlaxoSmithKline, Menarini/Berlin
Chemie, Merck Sharp & Dohme, Novo Nordisk.
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Association between race and glycaemic response to sitagliptin:
insights from TECOS
T.M.E. Davis1, H. Mulder2, Y. Lokhnygina2, E. Standl3, E.D. Peterson2,
R.R. Holman4, for the TECOS Study Group;
1School of Medicine, University of Western Australia, Fremantle, Australia,
2Duke Clinical Research Institute, Durham, USA, 3Munich Diabetes
Research Institute, Munich, Germany, 4Diabetes Trials Unit, Oxford
University, Oxford, UK.

Background and aims: Evidence from pooled small-scale efficacy stud-
ies suggests that Asians with type 2 diabetes have a greater glycaemic
response to dipeptidyl-peptidase 4 inhibitors than other races. Asian pa-
tients may also bemore reponsive to acarbose.We assessed the glycaemic
impact of sitagliptin by race in the global cardiovascular safety study the
Trial Evaluating Cardiovascular Outcomes with Sitagliptin (TECOS).We
also evaluated whether there might be an additive incretin effect with
sitagliptin-acarbose combination therapy in Asian patients.
Materials and methods: 14,671 participants with type 2 diabetes and
established cardiovascular disease, of whom 3,265 (22.3%) were from
Asian countries, were randomised to double-blind therapy with sitagliptin
or placebo. Qualifying HbA1c values were 51 to 64 mmol/mol (6.5% to
8.0%). The TECOS protocol required that background blood glucose-
lowering therapies remain stable during four months after randomisation
unless therapeutic intensification was considered essential, facilitating an
assessment of whether glycaemic effects differed between self-identified
Oriental (East) Asian, Other (South) Asian, White Caucasian, Hispanic,
Black and Indigenous racial groups.
Results:Median baseline HbA1c in the six racial groups ranged from 54
to 57 mmol/mol (7.1-7.4%). Mean placebo-adjusted relative HbA1c re-
duction over four months (see Table) was greater in Oriental Asians than
other groups (p<0.0001) except White Caucasians (p=0.08) after adjust-
ment for weight, height, age, and use of statin, beta-blocker and thiazide
therapies. After 4 months, Oriental and Other Asians were more likely to
start additional oral therapy (metformin and sulfonylureas) than insulin
compared with White Caucasians (p<0.0001). Utilisation of acarbose
increased in theAsian patients but no glycaemic interactionwith allocated
therapy was observed (adjusted p=0.12).
Conclusion: In TECOS, Oriental Asians had the greatest initial HbA1c

reduction with sitagliptin. The relatively good baseline glycaemic control
in TECOS participants may explain the smaller absolute between-group
differences than seen in earlier Phase studies. No additive glycemic effect
was seen when sitagliptin was given in conjunction with acarbose.

Clinical Trial Registration Number: NCT00790205
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Resource use and UK-perspective costs in patients with type 2 dia-
betes during the Trial Evaluating Cardiovascular Outcomes with
Sitagliptin (TECOS)
A.M. Gray1, J. Leal1, S.D. Reed2, Y. Li2, F. Graham2, J.B. Green2, K.D.
Kaufman3, L. Radican3, J. Alfredsson4, J. Buse5, A. Riefflin6,7, F. Van de
Werf8, E.D. Peterson2, R.R. Holman9;
1Nuffield Department of Population Health, Health Economics Research
Centre, Oxford, UK, 2School of Medicine, Duke Clinical Research Institute,
Durham, 3Merck & Co. Inc., Kenilworth, USA, 4Linkoping University
Hospital, Linkoping, Sweden, 5University of North Carolina Medical School,
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Background and aims:We report data fromTECOS, a cardiovascular (CV)
safety trial in which 14,671 participants with type 2 diabetes and established
CV disease from 38 countries were randomised to sitagliptin or placebo added
to usual care, and were managed to achieve individualized good glycaemic
control. Sitagliptin was non-inferior to placebo for the primary composite
outcome of CV death, nonfatal myocardial infarction, nonfatal stroke, or
hospitalisation for unstable angina. We consider secondary and tertiary com-
parisons of medical resource use and costs between treatment groups.
Materials and methods: Medical resource use data were collected from
randomisation to study end. Herewe report UKunit costs applied to all health
care resource use. Hospitalisations and outpatient visits were costed from a
UK perspective using Healthcare Resource Groups and national reference
costs, study medication using list prices, and other antihyperglycaemic drugs
using a 2015weightedmix of generic and proprietary drugs. All costs beyond
the first year were discounted at the UK recommended rate of 3.5% annually.
Hierarchical generalized linear models (HGLM) were used to account for
variable practice patterns across participating countries.
Results:Mean andmedian follow-upwas 3.0 years in both groups. Resource
use and costs were similar for both treatments (Table). Sitagliptin-treated
patients had 5 fewer hospitalisations per 100 patients (p=0.16). Total costs,
exclusive of sitagliptin, were £6,058 vs £6,219 for sitagliptin vs placebo.
Mean sitagliptin costs were £1,072 per patient. After adding studymedication
costs, mean total costs for the sitagliptin group were £7,130, and the mean
(95% CI) cost difference between arms was £911 (£627 to £1201).
Conclusion: This large randomised trial, designed to assess CVoutcomes in
the setting of glycaemic equipoise between treatment groups, suggests that
within aUKperspective, lower costs from small reductions in hospitalisation
rates with sitagliptin slightly offset the additional treatment costs.

Clinical Trial Registration Number: NCT00790205
Supported by: Merck & Co., Inc., Kenilworth, NJ, USA
Disclosure: A.M. Gray: Grants; Research funding from Merck to
University of Oxford and Duke University.

779
CARMELINA® trial baseline characteristics: a cardiovascular and
renal microvascular outcome trial with linagliptin in patients with
type 2 diabetes at high vascular risk
V. Perkovic1, J. Rosenstock2, D.K. MacGuire3, on behalf of the
CARMELINA steering committee;
1The George Institute for Global Health, Sydney, Australia, 2Dallas
Diabetes Research Center at Medical City, Dallas, 3Department of
Internal Medicine, University of Texas Southwestern Medical Center,
Dallas, USA.

Background and aims: Recent cardiovascular (CV) outcome trials in
type 2 diabetes (T2D) focused on populations at high risk for
macrovascular complications. Generally, patients with moderate-to-
severe microvascular burden, such as advanced kidney disease, were
relatively underrepresented. Thus, the impact of glucose-lowering thera-
pies on combined cardio-renal outcomes in T2D remains unclear.
Materials and methods: CARMELINA® is an ongoing, global, ran-
domized, double-blind, placebo-controlled clinical trial designed to as-
sess the impact of the DPP-4 inhibitor linagliptin 5 mg daily on CV and
renal outcomes in a population enriched for both macrovascular and renal
microvascular complications. The primary objective is to establish CV
safety of linagliptin versus standard of care assessed by a composite
outcome of 3-point MACE (CV death, nonfatal myocardial infarction,
or nonfatal stroke). A composite renal outcome (renal death, end stage
renal disease, or sustained ≥40% decrease in eGFR from baseline) is a
prespecified secondary endpoint and will be tested after non-inferiority
for MACE is established. All CVand renal outcome events will be con-
firmed by central adjudication.
Results:Baseline characteristics of the treated study population (n=6978)
randomized between July 2013 and August 2016 include: (mean±SD)
age 65.8±9.1 yrs, 62.9% male, BMI 31.3±5.3 kg/m², HbA1c
7.9±1.0 %. Most patients had long-standing T2D (64.7% >10 yrs) and
57.8% were treated with insulin. As defined by study inclusion criteria,
established CV disease (n=3990 [57.2%]), overt CKD (i.e. GFR <60ml/
min/1.73m2; n=4348 [62.3%]) or presence of micro- (n=2896 [41.5%]) or
macroalbuminuria (n=2691 [38.6%]) were frequent at baseline.
Conclusion: CARMELINA® will explore both CVand renal outcomes
in patients with T2D. In addition, it will add evidence to the long-term
clinical safety profile of linagliptin by including patients at advanced
stages of kidney disease.
Clinical Trial Registration Number: NCT01897532
Supported by: Boehringer Ingelheim and Eli Lilly
Disclosure: V. Perkovic: Employment/Consultancy; Boehringer
Ingelheim. Grants; Boehringer Ingelheim. Lecture/other fees;
Boehringer Ingelheim.
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A long-term, open-label extension study to investigate the long-term
safety of alogliptin in subjects with type 2 diabetes
N. Smith1, R. Pratley2, C. Wilson1, Q. Mekki1;
1Takeda Global Research and Development Center, Inc., Deerfield,
2Florida Hospital Translational Research Institute for Diabetes and
Metabolism, Orlando, USA.

Background and aims: Alogliptin is a potent, highly selective, orally
available inhibitor of the dipeptidyl peptidase 4 enzyme. This study eval-
uated the long-term safety of alogliptin when used as monotherapy or in
combination with other therapies in subjects with T2DM who completed
1 of 7 phase 3 studies.
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Materials and methods: In this international, multicenter, open-label
extension study, T2DM subjects who had completed 1 of 7 phase 3
alogliptin studies were randomized (1:1) to receive alogliptin 12.5 mg
(12.5 mg completed group) or 25 mg (25 mg completed group) once a
day (QD) for up to 4 years. Subjects previously rescued from 1 of the 7
phase 3 studies due to hyperglycemia received alogliptin 25 mg (25 mg
rescued group). Subjects previously receiving add-on therapy continued
this treatment. Investigators were free to modify or add add-on therapy
per clinical need. Primary endpoints included study drug exposure and
adverse event (AE) rates, including hypoglycemia. Secondary endpoints
included HbA1c levels, fasting plasma glucose (FPG) levels, and inci-
dence of marked hyperglycemia (FPG ≥200 mg/dL).
Results: A total of 3323 subjects were enrolled; 3320 (99.9%) received
≥1 dose of study drug (safety set), and 1996 (60.1%) completed the 4-year
treatment period. Median duration of exposure was 191.7 weeks (62.5%
exposed for ≥180 weeks) in the 12.5 mg completed group (n=1394),
191.9 weeks (64.9% exposed for ≥180 weeks) in the 25 mg completed
group (n=1399), and 162.0 weeks (49.0% exposed for ≥180 weeks) in the
25 mg rescued group (n=527). In the safety set, 2880 (86.7%) subjects
experienced treatment-emergent AEs (TEAEs), and 806 (24.3%) had
study drug-related TEAEs. Rates of TEAEs and treatment-emergent se-
rious AEs were similar across the 3 groups (Table). Hypoglycemic epi-
sodes were self-reported by 13.1% of subjects in the safety set. Marked
hyperglycemia (defined as FPG ≥200 mg/dL) was reported by 55.7% of
subjects in the safety set. However, only 1 subject withdrew as a result of
hyperglycemia. HbA1c increased slightly then remained generally steady
in the 12.5 mg and 25mg completed groups. An immediate and sustained
HbA1c decrease was observed in the 25 mg rescued group.
Conclusion:Alogliptin administered as either 12mg or 25mgQD is well
tolerated and can be used to maintain adequate glycemic control for up to
4 years in subjects with T2DM.

Clinical Trial Registration Number: NCT00306384
Supported by: Takeda Pharmaceutical Company Limited
Disclosure: N. Smith: Employment/Consultancy; Takeda.

781
Impact of sitagliptin on hypoglyceamia in elderly subjects with type 2
diabetes treated with insulin
R.R. Shankar, J. Long, L. Xu, E.A. O'Neill, S.S. Engel;
Merck & Co., Inc., Kenilworth, USA.

Background and aims: Hypoglycemia (HYPO) is uncommon with
sitagliptin (SITA) treatment but occurs more frequently when SITA is
added to insulin (INS) due to insulin’s ability to cause hypoglycemia.
HYPO is of special concern in elderly INS-treated patients.
Materials and methods: To assess the effect of SITA on glycemic con-
trol and event rates (ERs) of HYPO in the elderly treated with INS com-
pared to younger (<65 years) subjects, data from two 24-week studies that
compared the addition of SITAwith PBO in subjects with T2DM on INS
± metformin were pooled (N=1299, 320 elderly; INS dose held stable in

one, intensively titrated in the other) and treatment effect and event rates
of HYPOwere analyzed. We also examined ERs of HYPO by subgroups
characterized by selected baseline characteristics.
Results: Reductions in A1C were similar in both age groups (Table). In
general, elderly subjects had similar or lower ERs of HYPO compared to
younger subjects. ERs of symptomatic HYPO and nocturnal HYPO were
lower with SITA compared with PBO (Table) in both younger and elder-
ly. In subgroups evaluated by baseline A1C, eGFR and duration of
T2DM, ERs of HYPO were lower with SITA compared with PBO in
both age groups.
Conclusion: In this pooled analysis of SITAvs PBO added to INS, SITA
provided similar improvement in glycemic control and reductions in
event rates of HYPO in both elderly and younger patients.

Clinical Trial Registration Number: NCT00395343/NCT01462266
Supported by: Merck
Disclosure: R.R. Shankar: Employment/Consultancy; Merck. Stock/
Shareholding; Merck.

782
Angiogenic T lymphocytes are decreased in type 2 diabetes and are
recruited by dipeptidyl peptidase-4 inhibitor linagliptin
D.J. Mulder1, S.A. De Boer1, E.S. Hoekstra2, R.H.J. Slart3, J.D.
Lefrandt1, W.H. Abdulahad2, H.J. Lambers Heerspink4, J. Westra2;
1Vascular Medicine, University of Groningen, University Medical Center
Groningen, 2Rheumatology and Clinical Immunology, University of
Groningen, University Medical Center Groningen, 3Nuclear Medicine
and Molecular Imaging, University of Groningen, University Medical
Center Groningen, 4Clinical Pharmacy and Pharmacology, University
of Groningen, University Medical Center Groningen, Groningen,
Netherlands.

Background and aims: Endothelial progenitor cells (EPCs) are involved
in vascular repair and decreased in type 2 diabetes (T2D). Recently,
angiogenic T lymphocytes (Tang) were identified, which facilitate EPCs
in vascular repair through stromal cell-derived factor 1 (SDF-1α) medi-
ated secretion of proangiogenic cytokines. Their role in T2D has not been
investigated. Since dipeptidyl peptidase-4 (DPP4) inhibition may in-
crease EPC levels in T2D though SDF-1α, we aimed to study whether
Tang are decreased in T2D and whether their production is stimulated by
treatment with the DPP4-inhibitor linagliptin.
Materials and methods: A total of 45 treatment naive T2D patients (age
63 (IQR 54-66) years, 61% male, HbA1c 6.3±0.4 (%)) without cardio-
vascular disease were randomized to linagliptin 5 mg/day or placebo for
26 weeks in a double-blind fashion. Additionally, 19 healthy age/gender
matched controls were included (age 56 (IQR 44-67] years, 63% male).
Peripheral blood mononuclear cells were isolated from venous whole
blood in EDTA tubes, at baseline and 26 weeks, and in controls.
Fluorescence-activated cell sorting was used to identify EPCs (CD34+
CD133+KDR+) and Tang in total CD3 (CD3+CD31+CXCR4+) and

Diabetologia (2017) 60 (Suppl 1):S1–S608S358



CD4/CD8 subsets. Plasma levels of SDF-1α, interleukin 8 (IL8), and
vascular endothelial growth factor (VEGF) were measured by ELISA.
Results: Total Tang number (CD3: 11.50% vs 20.39% ; p<0.0001) and in
CD4 (7.65% vs 13.18%; p<0.01) and CD8 (26.68% vs 46.5%; p<0.001)
subsets, were significantly lower in T2D at baseline compared with con-
trols. While EPCs in T2D correlated negatively with IL-8 (r=-0.41;
p=0.008), VEGF (r=-0.41; p=0.008) and CRP (r=-0.32; p=0.042) at base-
line, no associationwith Tangwas observed. After 26 weeks of linagliptin
treatment, a clear rise in SDF-1α levels was observed (delta 166 (122) vs -
7.4(28.8); p<0.0001), while IL-8 and VEGF remained stable.
Furthermore, Tang increased in linagliptin treated patients and remained
stable in placebo (figure; delta 1.4(2.62) vs 0.066(1.52), p=0.033 (paired),
p=0.055 (for change)). The change in Tang correlated negatively with
change in HbA1c (r=0.39; p=0.020). No changes in EPCswere observed.
Conclusion: This is the first study to demonstrate that the recently de-
fined subset of angiogenic T lymphocytes are decreased in T2D.
Interestingly, this placebo controlled trial suggests that linagliptin en-
hances their recruitment, through which DPP4-inhibitors may exert ben-
eficial effects on vascular repair.

Clinical Trial Registration Number: NCT02015299
Supported by: Boehringer Ingelheim
Disclosure: D.J. Mulder: None.

783
Treatment failure with sitagliptin compared to sulphonylureas for
type 2 diabetes inadequately controlled on metformin
M. Sharma, I. Nazareth, I. Petersen;
Primary Care and Population Health, University College London,
London, UK.

Background and aims: The risk of treatment failure with adding either
sitagliptin or sulphonylureas to metformin for type 2 diabetes mellitus has
not been comparatively evaluated in UK “real world” clinical practice. In
this study, we aim to evaluate treatment failure with sitagliptin against
sulphonylureas as add-on to metformin across 2 domains. The first treat-
ment failure domain examines a failure to achieve desirable glycaemic
targets while the second focuses on the requirement for augmentation of
the antidiabetic regimen (intensification or switching to another anti-
diabetic).
Materials and methods: We undertook a retrospective cohort study by
identifying all individuals aged ≥ 18 with type 2 diabetes between 2007-
2013 who had either sitagliptin or sulphonylureas added to metformin
from The Health Improvement Network UK primary care database. We
followed them for 30 months, till they left the practice, died or end of
2014. We used multivariable Cox regression to analyse the time before
individuals on sitagliptin and sulphonylurea 1) recorded an undesirable
HbA1c level of ≥ 58 mmol/mol (7.5%) and 2) underwent treatment-
augmentation with another anti-diabetic as identified through issue of a
prescription for an alternate anti-diabetic. The first 6 months after add-on
initiation with sitagliptin/sulphonylureas were excluded from analysis to
allow time for treatments to have effect.We adjusted for age, sex, baseline

hbA1c, weight, duration of diabetes, smoking status, history of
hypoglycaemias as well as an extensive range of comorbidities and pre-
scribed medications at baseline.
Results: We identified 23,809 individuals; 19,564 prescribed
sulphonylureas and 4,245 prescribed sitagliptin as add-on to metformin.
We found that more individuals prescribed sitagliptin than sulphonylurea
recorded an undesirable HbA1c level of ≥ 58 mmol/mol (7.5%) at 18
months (1.09 Hazard Ratio 95%CI 1.03 to 1.14) however, not at 36
months (0.95 HR 95%CI 0.85 to 1.06). When this analysis was restricted
only to those individuals who were prescribed continuous prescriptions
for 18 or 30 months of either add-on treatment and metformin (with no
greater than 60 day gaps between successive issued prescriptions), no
significant difference was found in the number of individuals recording
a hbA1c of ≥ 58 mmol/mol (7.5%). More sitagliptin patients had their
treatment augmented compared to sulphonylureas at 18 months, (3.67
HR 95%CI 3.40 to 3.96) and 30 months (2.65 HR 95%CI 2.35 to
3.00). When this analysis was restricted to those on continuous treatment,
estimates remained similar for treatment augmentation.
Conclusion: Though sitagliptin users were only 9%more likely to have a
recording of a undesirable HbA1c level of ≥ 58 mmol/mol (7.5%) 18
months after initiation, treatment augmentation i.e. replacement or inten-
sification was over 3.5 times more likely with sitagliptin at 18months and
2.6 times more likely at 30 months. This may indicate an underlying
treatment inertia for “real world” patients prescribed sulphonylureas com-
pared to those prescribed sitagliptin. This could be due to physician iner-
tia to augment treatment due to the higher propensity of sulphonylureas to
cause hypoglycaemia particularly when added to other anti-diabetic treat-
ments. Or alternatively, the requirement for gradual dose titration with
sulphonylureas (unlike sitagliptin) which may delay clinicians and pa-
tients in achieving optimal dosing and in turn augmenting treatment.
Supported by: a grant from Novo Nordisk A/S
Disclosure: M. Sharma: Grants; Novo Nordisk A/S.
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ITCA 650: a novel therapeutic approach to treating patients with
type 2 diabetes
A. Whitson1, R. Azeem1, T. Alessi2, M. Baron1;
1Intarcia Therapeutics, Inc., Boston, 2Intarcia Therapeutics, Inc.,
Hayward, USA.

Background and aims: ITCA 650 is a novel drug/device combination
product containing the GLP-1 receptor agonist, exenatide, in the Medici
delivery system™. ITCA 650 has the potential to continuously deliver
exenatide subcutaneously (SC) for up to 12 months after sub-dermal
placement of the small, 44 mm titanium osmotic mini-pump. The
Medici delivery system maintains consistent therapeutic exenatide plas-
ma levels and virtually ensures treatment adherence when the device is in
situ. In clinical trials of up to 33 months which tested 3 and 6-month
ITCA 650 mini-pumps, significant reductions in HbA1c and body weight
were seen and treatment was well tolerated in patients with T2D who
were uncontrolled on anti-diabetes medications. We present the experi-
ence with placement and removal procedures for the ITCA 650 from the
FREEDOM Phase 3 program.
Materials and methods: Placement and removal of ITCA 650 is per-
formed by trained healthcare professionals in a simple, brief, office pro-
cedure. The sterile mini-pump is placed in the sub-dermis of the abdom-
inal wall using a placement tool and is removed or replaced through a
small incision (~5 mm) and closed with Steri-Strips. Investigative site
personnel were provided with a kit containing all supplies necessary to
conduct the procedure and were trained and certified via a standardized
online and hands-on training program prior to the initiation of any study
procedures.
Results: As of 26 July 2016, 20,701 procedures to place, replace, and
remove the ITCA 650 were performed in 5,134 patients by MDs, NPs,
and PAs at 493 clinical sites in 28 countries. Approximately 1% of sched-
uled procedures to remove the device were initially unsuccessful due to
user errors on the initial placement depth of the mini-pump (i.e. deep
placements) and required the assistance of a surgeon or radiologist to
complete (assisted removal). Since the introduction of a placement aid
(depth guide) into the development program, no assisted removals have
been reported. To date, only 27 (0.5%) patients permanently discontinued
study treatment due to a procedure AE. Most of the discontinuations were
the result of difficulty with removal of the device, and 12 events (0.2%)
were for difficulty/failure with device placement. The most common (in-
cidence by patient) application site adverse events (AEs): application site
pain (1.8%), bleeding (1.7%), bruise (1.4%), vesicles (1.3%), and pruritus
(1.1 %) were generally mild, transient, and reflected the normal healing
process. No serious AEs due to the placement or removal procedures
were observed.
Conclusion: Once or twice-yearly dosing of ITCA 650 has the potential
to improve therapeutic outcomes. Over 20,000 procedures to place, re-
place, and remove the mini-pumps have been completed. Procedures are
simple, well tolerated, easy to teach, and have been performed safely by a
wide variety of healthcare practitioners.
Supported by: Intarcia Therapeutics, Inc.
Disclosure: A. Whitson: Employment/Consultancy; Intarcia
Therapeutics, Inc.

785
ITCA 650 improves glycaemic control and reduces the need to
advance antidiabetic therapy
R. Henry1, B. Schwartz2, L. Kjems2, H. Huang2, M. Baron2;
1University of California, San Diego, San Diego, 2Intarcia Therapeutics,
Inc., Boston, USA.

Background and aims: ITCA 650, an osmotic mini-pump in develop-
ment for T2D, continuously delivers exenatide SC for up to 6 months
after subdermal placement. Significant reductions in HbA1c and weight
occurred in 2 clinical trials: FREEDOM-1, a 39-week, placebo-controlled
trial in pts on OADs and FREEDOM-2, a 52-week, study of ITCA 650 vs
sitagliptin (SITA) in pts uncontrolled on metformin. Advancement of
antidiabetes therapy (AT), a meaningful measure of the effectiveness
and sustainability of antidiabetes therapy was evaluated for the pooled
populations of these trials.
Materials andmethods: Combined data from 814 uncontrolled T2D pts
on OADS (414 on ITCA 650, 257 on sitagliptin, 143 on placebo) was
analyzed for AT. Mean baseline HbA1c was 8.6%. Data for ITCA 20
mcg/day for 13 weeks, then 60 mcg/day were pooled (n=413). AT, the
addition of or increase of therapy from baseline, was protocol mandated
based on predefined criteria. AT was required after Week 26 for HbA1c
>8%.
Results: The majority of ITCA 650 treated pts achieved and maintained
glycemic control below the threshold for AT (Fig. 1). An increase in AT
occurred in all groups at Week 26 but 88% of ITCA 650 pts remained on
assigned therapy at Week 39. In contrast, there was a progressive increase
in the need for AT in the placebo and SITA groups after Week 26.
Conclusion: In uncontrolled T2D, ITCA 650 results in significantly im-
proved and stable glycemic control without AT in the majority of patients.

Supported by: Intarcia Therapeutics, Inc.
Disclosure: R. Henry: Employment/Consultancy; Intarcia Therapeutics,
Inc. Grants; Intarcia Therapeutics, Inc.

786
SNAC-mediated absorption mechanism of action in an oral
formulation of semaglutide
S.T. Buckley, S.G. Schéele, R.K. Kirk, L.B. Knudsen;
Novo Nordisk, Måløv, Denmark.

Background and aims:Oral delivery of peptides is typically hindered by
the limited permeability of the gastrointestinal tract and rapid enzymatic
and pH-induced degradation in the stomach. Clinically, co-formulation in
a tablet of the human glucagon-like peptide-1 analogue, semaglutide,
with the absorption enhancer, sodium N-(8-[2-hydroxybenzoyl] amino)
caprylate (SNAC) gives rise to therapeutically relevant exposures of
semaglutide upon oral administration. In vivo data from humans and dogs
illustrate that absorption takes place in the stomach in an area immediately
below the tablet. These studies investigated the mechanism of absorption
mediated by SNAC.
Materials and methods: The transepithelial transport of semaglutide
was examined in cell monolayers of gastric epithelium (NCI-N87) upon
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exposure to SNAC and compared to that in unexposed cell monolayers.
The amount of semaglutide transported from the donor chamber (apical
side) to the acceptor chamber (basolateral side) was measured every
15 min over 60 min and thereafter the apparent permeability co-
efficient (Papp) was calculated. To evaluate the time-course profile of
the absorption-enhancing effect of SNAC, segments of rat gastric mucosa
were mounted in Ussing chambers and exposed to SNAC (30mM) for 10
min. The trans-epithelial electrical resistance (TEER) was continuously
monitored prior, during and following SNAC exposure. Complementary
studies examined the window of absorption for semaglutide elicited by
SNAC. The Papp of semaglutide across rat gastric mucosa segments was
measured after exposure to SNAC and upon addition of semaglutide
either immediately post-SNAC exposure or following an interval of 30
or 60 min. Experimental values were expressed as fold increase in Papp
relative to semaglutide alone. Finally, to elucidate the route via which
SNAC mediates semaglutide absorption, the intracellular uptake of
semaglutide was examined in NCI-N87 cell monolayers after exposure
to SNAC (80 mM) or ethylenediaminetetraacetic acid (EDTA) (15-75
mM), a modulator of tight junction function, and subsequent addition of
semaglutide. Cells were lysed upon termination of the experiment
(60 min after semaglutide addition) and the amount of semaglutide accu-
mulated within the intracellular fraction was quantified.
Results: The absorption enhancing action of SNAC on semaglutide was
found to require concentrations in the mM range as reflected by a signif-
icant increase in the Papp of semaglutide across NCI-N87 cell monolayers
(1 x 10-8 cm/s [control] vs 7 x 10-8 cm/s [80 mM]; p<0.05). Exposure of
segments of rat gastric mucosa mounted in Ussing chambers to SNAC
resulted in a 25% decline (p=0.05) in TEER, which was restored within
60 min. Emphasising its relatively short window of action, the fold
change in Papp of semaglutide elicited by SNAC was reduced from 2.06
±0.53 (10 min post-exposure) (p=0.05) to 1.30±0.27 (30 min post-expo-
sure) (p=0.22) following the removal of SNAC. Intracellular accumula-
tion of semaglutide measured in NCI-N87 gastric epithelial cells revealed
a substantial increase upon exposure to SNAC compared to control cells
(89.9 pmol vs 4.3 pmol, respectively; p<0.001). In contrast, EDTA had no
significant effect. Together, these divergent patterns show that SNAC
mediates absorption via the transcellular route.
Conclusion: Collectively, these studies reveal that SNAC promotes ab-
sorption of semaglutide across gastric mucosa in a concentration-
dependent manner via effects on transcellular pathways, which is both
transient and fully reversible.
Supported by: Novo Nordisk
Disclosure: S.T. Buckley: Employment/Consultancy; Novo Nordisk
A/S. Stock/Shareholding; Novo Nordisk A/S.

787
A pharmacoscintigraphic study of the relationship between tablet
erosion and pharmacokinetics of oral semaglutide
A. Connor1, M. Donsmark2, M.-L. Hartoft-Nielsen2, F.L. Søndergaard2,
T.A. Bækdal2;
1Quotient Clinical, Nottingham, UK, 2Novo Nordisk, Søborg, Denmark.

Background and aims: Semaglutide, a glucagon-like peptide-1 (GLP-1)
analogue, has been co-formulated in a tablet with the absorption enhanc-
er, sodium N-(8-[2-hydroxybenzoyl] amino) caprylate (SNAC), to allow
for oral administration. This trial investigated the anatomical site of tablet
erosion, the rate of tablet erosion and the gastrointestinal transit of oral
semaglutide, and correlated these parameters to the pharmacokinetic
properties of oral semaglutide in order to test if tablet erosion kinetics
may influence the extent of absorption of oral semaglutide.
Materials and methods: In a randomised, open-label, crossover trial
design, 26 healthy males (mean±SD age 38±11 years, body weight 83.4
±11.0 kg, body mass index 25.9±2.3 kg/m2) in the fasted state received
single doses of oral semaglutide (10 mg with 300 mg SNAC) adminis-
tered with 50mL and 240mL of water, in two different treatment periods,

each followed by 4 hours post-dose fasting. Tablet erosion and gastroin-
testinal transit were assessed by gamma scintigraphy. Oral semaglutide
tablets contained 111In labelled ion-exchange resin, and the water used for
tablet administration was labelled with 99mTc (to provide an outline of the
stomach). Dynamic imaging was performed during the first minute after
dosing, while subjects were sitting. Subsequently, static images were
recorded frequently until 4 hours post-dose, while subjects were standing
(and allowed to sit or remain moderately active in between static imaging
time points). Semaglutide plasma concentrations were measured fre-
quently until 24 hours after administration.
Results:Complete tablet erosion (CTE) occurred in the stomach irrespec-
tive of water volume administered with the tablet. CTE appeared to occur
approximately 50% later after dosing with 50 mL vs 240 mL water,
although this was not statistically significant (estimated mean time to
CTE 85 vs 57 min; ratio 50/240 mL [95% confidence interval] 1.51
[0.96;2.37], p=0.072). Semaglutide plasma exposure (AUC0-24h) and
maximum concentration (Cmax) were approximately twice as high when
dosed with 50 mL vs 240 mL water. Slower tablet erosion and slower
gastric emptying were significantly correlated with higher semaglutide
exposure (AUC0-24h and Cmax; all p<0.001). These results suggest that
the higher semaglutide exposure levels observed with the lower water
volume may be mediated through slower rate of tablet erosion and slower
delivery to the small intestine. Overall, the safety profile was as expected
for the GLP-1 receptor agonist drug class. The most frequently reported
adverse events were headache, nausea and vomiting.
Conclusion: Semaglutide tablet erosion occurs in the stomach irrespec-
tive of water volume. A slower rate of tablet erosion in the stomach, as
seen when administering the tablet with 50 mL vs 240 mL of water, and a
delayed delivery to the small intestine result in higher semaglutide plasma
exposure.
Clinical Trial Registraiton Number: NCT01619345
Supported by: Novo Nordisk
Disclosure: A. Connor: Grants; Novo Nordisk A/S.

788
Pharmacokinetics and tolerability of oral semaglutide in subjects
with renal impairment
T.W. Anderson1, C. Granhall1, Á. Réthy2, F.L. Søndergaard1, M.
Thomsen1;
1Novo Nordisk, Søborg, Denmark, 2Péterfy Sándor utcai Kórház,
Budapest, Hungary.

Background and aims: Semaglutide, a human glucagon-like peptide-1
(GLP-1) analogue, has been formulated in a tablet with the absorption
enhancer, sodium N-(8-[2-hydroxybenzoyl] amino) caprylate (SNAC).
This study investigated the pharmacokinetics and tolerability of oral
semaglutide in subjects with renal impairment or normal renal function.
Materials and methods: Based on creatinine clearance (CLCr) estimated
using the Cockcroft-Gault formula, subjects were classified into 4 groups:
normal renal function (CLCr ≥90 mL/min; N=24), or mild (CLCr 60-89
mL/min; N=12), moderate (CLCr 30-59 mL/min; N=12) or severe (CLCr

15-29 mL/min; N=12) renal impairment. A group of subjects with end-
stage renal disease (ESRD) requiring haemodialysis was also included
(N=11). Subjects received once-daily oral semaglutide (5 mg for 5 days
followed by 10 mg for 5 days) in the fasting state with 120 mL water and
with 30 minutes post-dose fasting. Semaglutide plasma concentrations
after the 10th daily dose were compared between subjects with impaired
renal function and subjects with normal renal function.
Results: There was no consistent pattern of increase or decrease in
semaglutide exposure (AUC0-24h,Day 10) and maximum concentration
(Cmax,Day 10) on Day 10 across renal function groups (Table). Time to
maximum concentration (tmax,Day 10) was comparable for all groups (me-
dian of 1.0, 1.0, 1.0, 1.5 and 1.0 hour for normal, mild, moderate, severe
and ESRD groups, respectively). Half-life (t½,Day 10) appeared to increase
slightly from normal renal function to severe renal impairment (geometric
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mean of 152, 159, 163, 165 and 153 hours, respectively). Except for 1
subject in the ESRD group, semaglutide was not detected in urine.
Haemodialysis did not affect semaglutide pharmacokinetics. The safety
profile was as expected for the GLP-1 receptor agonist drug class with no
trend towards a greater proportion of subjects with adverse events (AEs)
with increasing degree of renal impairment. The most frequently reported
AEs were gastrointestinal disorders.
Conclusion: There was no apparent effect of renal impairment on the
pharmacokinetics and tolerability of oral semaglutide. Based on this
study, renal impairment should not affect dose recommendations for oral
semaglutide.

Clinical Trial Registration Number: NCT02014259
Supported by: Novo Nordisk
Disclosure: T.W. Anderson: Employment/Consultancy; Novo Nordisk
A/S. Stock/Shareholding; Novo Nordisk A/S.

789
Pharmacokinetics and tolerability of oral semaglutide in subjects
with hepatic impairment
F.L. Søndergaard1, T.A. Bækdal1, V. Kupčová2, M. Thomsen1, T.W.
Anderson1;
1Novo Nordisk, Søborg, Denmark, 23rd Department of Internal
Medicine, Dérer´s Hospital, Bratislava, Slovakia.

Background and aims:Oral semaglutide is a novel tablet formulation of
semaglutide, a human glucagon-like peptide-1 (GLP-1) analogue, with
the absorption enhancer sodium N-(8-[2-hydroxybenzoyl] amino)
caprylate (SNAC). This study investigated the pharmacokinetics and tol-
erability of oral semaglutide in subjects with impaired hepatic function
compared to subjects with normal hepatic function.
Materials and methods: Subjects were classified into groups of normal
hepatic function (N=24), and mild (Child-Pugh Grade A; N=12), moder-
ate (Child-Pugh Grade B; N=12) or severe (Child-Pugh Grade C; N=8)
hepatic impairment, and received once-daily oral semaglutide (5 mg for 5
days followed by 10mg for 5 days) in the fasting state with 120 mLwater
and with 30 minutes post-dose fasting. Semaglutide plasma concentra-
tions after the 10th daily dose were compared between subjects with
impaired hepatic function and subjects with normal hepatic function.
Results: Semaglutide exposure (AUC0-24h,Day 10) and maximum concen-
tration (Cmax,Day 10) on Day 10 appeared similar across hepatic function
groups (Table). There was no apparent effect of hepatic impairment on
time to maximum concentration (tmax,Day 10; median of 1.0, 1.0, 1.0 and
1.5 hour for normal, mild, moderate and severe groups, respectively) or
half-life (t½,Day 10; geometric mean of 156, 142, 147 and 154 hours,
respectively). The safety profile was as expected for the GLP-1 receptor

agonist drug class independent of the degree of hepatic impairment. The
most frequently reported adverse events were gastrointestinal disorders.
Conclusion: There was no apparent effect of hepatic impairment on the
pharmacokinetics and tolerability of oral semaglutide. The results of this
study suggest that dose adjustment of oral semaglutide is not necessary in
subjects with hepatic impairment.

Clinical Trial Registration Number: NCT02016911
Supported by: Novo Nordisk
Disclosure: F.L. Søndergaard: Employment/Consultancy; Novo
Nordisk A/S. Stock/Shareholding; Novo Nordisk A/S.

790
Safety, tolerability and pharmacokinetics of multiple once-daily
dosing of oral semaglutide in healthy males and in males with type 2
diabetes
C. Granhall1, M. Donsmark1, G. Golor2, F.L. Søndergaard1, M.
Thomsen1;
1Novo Nordisk, Søborg, Denmark, 2Parexel International, Berlin,
Germany.

Background and aims: Semaglutide, a glucagon-like peptide-1 (GLP-1)
analogue, has been co-formulated with the absorption enhancer, sodium
N-(8-[2-hydroxybenzoyl] amino) caprylate (SNAC), in a tablet for oral
administration. This trial investigated the safety, tolerability and pharma-
cokinetics of multiple once-daily (OD) dosing of oral semaglutide in
healthy males and in males with type 2 diabetes (T2D).
Materials and methods: In this randomised, double-blind, placebo-
controlled trial, 84 healthy males (mean±SD age 45±12 years, body
weight 83.5±10.2 kg, body mass index 25.9±2.4 kg/m2) and 23 males
with T2D (treated with diet and exercise and/or stable doses of metfor-
min, age 55±8 years, body weight 94.9±13.9 kg, body mass index 29.4
±3.2 kg/m2, HbA1c 7.5±0.7%, duration of diabetes 5.6±3.2 years) re-
ceived OD oral semaglutide, placebo or placebo with SNAC for 10weeks
(data not shown for placebowith SNAC). The healthymales received oral
semaglutide 20 mg (N=16), 40 mg (N=32), placebo (N=18) or placebo
with SNAC (N=18). The males with T2D received oral semaglutide
40 mg (N=11), placebo (N=6) or placebo with SNAC (N=6). Subjects
were dose escalated starting with 5 mg OD during week 1 and 10 mg OD
during week 2, increasing to 20 mg OD from week 3 and to 40 mg OD
from week 5 (in the 40 mg treatment groups). Trial products were admin-
istered in the morning after an overnight fast, with 50 mL water and with
2 hours post-dose fasting.
Results: Overall, the safety profile was as expected for the GLP-1 recep-
tor agonist drug class. A similar proportion of subjects reported adverse
events (AEs) across treatment groups. The majority of AEs were mild,
however the severity of AEs increased with increasing dose. The propor-
tions of subjects with gastrointestinal disorders were 50%, 84% and 28%
for oral semaglutide 20mg, 40mg and placebo in healthymales, and 73%
and 50% for oral semaglutide 40 mg and placebo in males with T2D.
Body weight reduction was greater for oral semaglutide vs placebo in
healthy males (treatment difference in change from baseline, oral
semaglutide - placebo [95% CI]: -4.3 kg [-6.3;-2.3] for 20 mg and -
7.2 kg [-8.9;-5.4] for 40 mg) and in males with T2D (‑5.4 kg [-8.5;-
2.3]). In males with T2D, HbA1c was reduced with oral semaglutide vs
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placebo (-1.5% [-1.8;-1.3]). Total exposure (AUC0-24h,SS) and maximum
concentration (Cmax,SS) of semaglutide increased with increasing dose in
healthy males (estimated ratios 40/20 mg [95% CI]: 1.89 [1.23;2.92] and
1.83 [1.20;2.79]), and were similar in healthy males vs males with T2D
(1.00 [0.60;1.66] and 1.00 [0.61;1.62]) (Figure). Half-life (t½,SS) was
comparable between groups (geometric means of 153, 161 and 158 hours
in healthy 20 mg, healthy 40 mg and males with T2D 40 mg,
respectively).
Conclusion: 10 weeks of OD oral semaglutide up to 40 mg was safe and
tolerable in healthy males and in males with T2D, and the pharmacoki-
netic properties support that oral semaglutide is suitable for OD dosing.

Clinical Trial Registration Number: NCT01686945
Supported by: Novo Nordisk
Disclosure:C.Granhall: Employment/Consultancy; NovoNordisk A/S.
Stock/Shareholding; Novo Nordisk A/S.

791
A study of drug-drug interactions of oral semaglutide with metfor-
min and digoxin
M. Thomsen1, T.A. Bækdal1, G. Golor2, F.L. Søndergaard1, T.W.
Anderson1;
1Novo Nordisk, Søborg, Denmark, 2Parexel International, Berlin,
Germany.

Background and aims: Oral semaglutide is a novel tablet in develop-
ment for treatment of type 2 diabetes (T2D), containing the human
glucagon-like peptide-1 (GLP-1) analogue, semaglutide, and the absorp-
tion enhancer, sodium N-(8-[2-hydroxybenzoyl] amino) caprylate
(SNAC; 300 mg). Due to absorption enhancement by SNAC and/or pos-
sible delay of gastric emptying by semaglutide, oral semaglutide may
alter the absorption of concomitantly administered oral drugs. This trial
investigated the effect of oral semaglutide on the pharmacokinetic prop-
erties of metformin and digoxin. Metformin is a Biopharmaceutics
Classification System (BCS) class III drug (high solubility/low perme-
ability) and was chosen for the present trial mainly because it is the most
commonly used drug in patients with T2D. Digoxin has low solubility
with an incomplete absorption and was chosen for the present trial mainly
due to its narrow therapeutic index and because it is used in patients with
T2D having cardiovascular diseases.
Materials andmethods:On separate visits, in a one-sequence, crossover
trial design, healthy subjects (mean±SD age 59±12 years, body weight
76.0±11.1 kg, body mass index 25.4±2.1 kg/m2) received metformin
(850 mg twice daily for 4 days) or digoxin (500 μg single dose) alone,
and subsequently together with SNAC (300 mg single dose) and, on a
separate occasion, together with oral semaglutide (20 mg once daily at
steady state). Pharmacokinetic blood sampling was performed until 30
hours after the last dose for metformin and until 120 hours after the single
dose for digoxin. Lack of effect of oral semaglutide on exposure of victim

drug was concluded if the 90% CI for the ratio of Co-administration/
Alone was within the pre-defined interval of (0.80;1.25).
Results: The area under the curve (AUC) of metformin was increased by
oral semaglutide co-administration, while maximum concentration
(Cmax) of metformin and AUC and Cmax of digoxin were unaffected
(Table). SNAC alone did not affect AUC and Cmax of metformin (ratio
[90% CI] metformin+SNAC/metformin alone: 1.05 [0.99;1.12] and 1.06
[0.98;1.14], respectively), indicating that the increase in metformin expo-
sure by oral semaglutide co-administration was not due to the absorption
enhancing effect of SNAC. There were no apparent effects of oral
semaglutide on the half-life (t½) of metformin (geometric means of 16
and 13 hours for metformin alone and co-administered with oral
semaglutide, respectively) or digoxin (42 and 43 hours for digoxin alone
and co-administered with oral semaglutide, respectively). Based on the
wide therapeutic index of metformin, the higher AUC ofmetformin when
co-administered with oral semaglutide was not considered clinically rel-
evant. The safety profile was as expected for the GLP-1 receptor agonist
drug class with gastrointestinal events being the most frequent adverse
events.
Conclusion: Oral semaglutide has no clinically relevant effect on the
exposure of metformin and digoxin.

Clinical Trial Registration Number: NCT02249910
Supported by: Novo Nordisk
Disclosure: M. Thomsen: Employment/Consultancy; Novo Nordisk
A/S.

792
Evaluation of the effects of water volume with dosing and post-dose
fasting period on pharmacokinetics of oral semaglutide
M. Donsmark1, J. Borregaard1, A. Breitschaft2, T.A. Bækdal1, F.L.
Søndergaard1;
1Novo Nordisk, Søborg, Denmark, 2Parexel International, Berlin,
Germany.

Background and aims: Semaglutide has been co-formulated in a tablet
with the absorption enhancer, sodium N-(8-[2-hydroxybenzoyl] amino)
caprylate (SNAC), to provide the first glucagon-like peptide-1 receptor
agonist (GLP-1 RA) for oral administration. Absorption of oral
semaglutide when co-formulated with an absorption enhancer, like
SNAC, may be sensitive to dosing conditions, such as the duration of
post-dose fasting and the volume of water used for administration.
Therefore, this trial evaluated the administration of oral semaglutide using
different dosing conditions in order to elucidate the minimum dosing
requirements needed to ensure a clinically relevant semaglutide exposure
level and at the same time an acceptable safety profile.
Materials and methods: In an open-label, randomised, parallel-group
trial design, 158 healthy male subjects (mean±SD age 40.5±9.7 years,
bodyweight 82.1±9.9 kg, bodymass index 25.2±2.4 kg/m2) received oral
semaglutide (10 mg formulated with 300 mg SNAC) each morning (after
having fasted overnight) for 10 days. Before the first dose, subjects were
randomised into 8 different treatment arms, in which oral semaglutide
was administered with either 50 mL or 120 mL water, and the duration
of post-dose fasting was either 15, 30, 60 or 120 minutes. Semaglutide
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concentrations were measured in plasma for up to 504 hours after admin-
istration on Day 10.
Results: There was no statistically significant interaction between the
effects of water volume and post-dose fasting period for semaglutide
exposure (AUC0-24h,Day 10) and maximum concentration (Cmax,Day 10)
on Day 10 (p=0.53 and p=0.39, respectively). AUC0-24h,Day 10 and
Cmax,Day 10 were unaffected bywater volume (p=0.54 and p=0.68, respec-
tively). In a post-hoc statistical analysis conducted with post-dose fasting
period as the only fixed effect (i.e., the two water volumes were com-
bined), AUC0-24h,Day 10 and Cmax,Day 10 increased statistically significant-
ly with longer post-dose fasting (Figure). The time to maximum
semaglutide plasma concentration (tmax,Day 10) did not change with water
volume, but increased with longer post-dose fasting (median of 0.5, 1.0,
1.5 and 2.0 hours for 15, 30, 60 and 120 minutes post-dose fasting,
respectively, when the 2 groups with different water volumes were com-
bined). Water volume or post-dose fasting period had no apparent effect
on half-life (t½,Day 10; geometric mean range 150-159 hours). The safety
profile was as expected for the GLP-1 RA drug class. Gastrointestinal
disorders were the most frequent adverse events (reported in 61% of
subjects).
Conclusion: Administration of oral semaglutide in the fasting state with
up to 120 mL water and a post-dose fasting period of at least 30 minutes
results in clinically relevant semaglutide exposure. These dosing condi-
tions are expected to be acceptable to patients.

Clinical Trial Registration Number: NCT01572753
Supported by: Novo Nordisk
Disclosure: M. Donsmark: Employment/Consultancy; Novo Nordisk
A/S. Stock/Shareholding; Novo Nordisk A/S.
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BioChaperone technology enables the development of glargine
GLP1-RA (liraglutide and dulaglutide) formulations
R. Soula, C. Fortier, L. Lépine, M. Bezagu, Y. Meyer, C. Mégret, B.
Alluis, R. Charvet, O. Soula;
ADOCIA, Lyon, France.

Background and aims: Basal insulin-GLP1 RA combinations provide
remarkable medical benefits compared to basal insulin monotherapy and
lead to less GLP1-related adverse events with a simple regimen. However,
leading GLP1 RA liraglutide and once a week GLP1 RA dulaglutide cannot
be combined with the most used basal insulin, insulin glargine, due to for-
mulation pH incompatibility. BioChaperone (BC) technology enables the
solubilisation of glargine at neutral pH with a similar efficacy. This makes
the combination of glargine with liraglutide or dulaglutide possible.
Materials and methods: BC glargine dulaglutide and BC glargine
liraglutide have been evaluated for physical stability by visual imaging, flow
imaging microscopy (MFI) and light scattering. Chemical stability has been
followed by RP-HPLC. Effect of BC glargine alone was evaluated in a
cohort of 10 fasted beagle dogs by measuring blood glucose after an single
SC injection of 0.5 U/kg of BC glargine or glargine in two distinct periods.
Results: At 30°C, physically stable BC glargine dulaglutide (BC GlaD) and
BC glargine liraglutide (BC GlaLira) formulations have been obtained for at
least 9 weeks and 6 weeks respectively. The chemical stability of BC GlaD
formulation shows a similar protein recovery to the one of commercial glargine
and dulaglutide formulations with only 3% of protein related degradation
products found by RP-HPLC analysis after 9 weeks at 30 °C. Furthermore,
the long acting profile of glargine is maintained upon injection of BC glargine
compared to commercial glargine in an in vivo dog model (figure).
Conclusion: In summary, BioChaperone technology enables the devel-
opment of glargine-GLP1 RA formulations based on liraglutide and
dulaglutide affording new options towards more compliant treatments
for T2D patients.

Disclosure: R. Soula: Employment/Consultancy; ADOCIA. Stock/
Shareholding; ADOCIA.

794
Low incidence of gastrointestinal adverse events over time with a
fixed-ratio combination of insulin glargine and lixisenatide vs
lixisenatide alone
J. Trujillo1, Y. Yan2, M. Roberts3, T. Dex3, J. White4, J. LaSalle5;
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1University of Colorado, Aurora, 2Techdata Service Company LLC, King
of Prussia, 3Sanofi US, Inc., Bridgewater, 4Washington State University,
Spokane, 5Excelsior Springs Clinic, Excelsior Springs, USA.

Background and aims: iGlarLixi, a titratable fixed-ratio combination of
insulin glargine (iGlar) 100 U/ml and the glucagon-like peptide-1 (GLP-
1) receptor agonist lixisenatide (lixi), was associated with low rates of
nausea, vomiting, and diarrhoea (≤ 10% each) in the LixiLan phase 3
clinical programme, leading to very low discontinuation rates (≤ 1%
each). This post hoc analysis assessed frequency and timing of gastroin-
testinal adverse events in 2 trials evaluating iGlarLixi in patients with type
2 diabetes (T2D) uncontrolled with oral antidiabetes agents and/or basal
insulin vs iGlar alone or lixi alone.
Materials and methods: Pertinent data on nausea, vomiting, and diar-
rhoea from the randomised, open-label LixiLan-O and LixiLan-L trials
were used in this analysis. The incidence of these gastrointestinal adverse
events was calculated with descriptive statistics; results were summarised
by treatment group.
Results: Within the first 60 days of treatment initiation, 11.7% and
9.6% of patients treated with iGlarLixi experienced gastrointestinal ad-
verse events in the LixiLan-O and -L trials, respectively, compared with
27.5% of patients on lixi in LixiLan-O, and 4.7% and 1.4% of patients
on iGlar in LixiLan-O and -L. The percentage of patients with onset of
gastrointestinal adverse events from Day 60 to study end (~210 days)
was 7.7% and 4.1% for iGlarLixi in LixiLan-O and -L, respectively,
6.9% for lixi in LixiLan-O, and 3.2% and 2.2% for iGlar in LixiLan-O
and -L. After 80 days, incidences of new nausea, vomiting, or diarrhoea
events were 3.4%, 1.1%, and 3.0%, respectively, for iGlarLixi, com-
pared with 2.6%, 1.3%, and 2.6% for lixi in LixiLan-O. Most gastro-
intestinal adverse events reported for iGlarLixi were mild (53-78%) to
moderate (22-45%) in severity, with only one reported severe nausea
event in LixiLan-L and no severe gastrointestinal adverse events in
LixiLan-O. The median durations of nausea, vomiting, and diarrhoea
were 5.0, 1.0, and 3.5 days, respectively, with iGlarLixi vs 7.5, 3.0, and
3.0 days with lixi, and 2.0 days for each gastrointestinal adverse event
with iGlar in LixiLan-O. In LixiLan-L, the median durations were 6.0,
2.0, and 2.5 days with iGlarLixi vs 3.0, 1.0, and 2.0 days with iGlar.
The occurrence of gastrointestinal adverse events is expected with the
use of GLP-1 receptor agonists. Nausea, vomiting, and diarrhoea events
associated with iGlarLixi treatment were predominantly transient, main-
ly occurring during the initial 8-week titration period in a small propor-
tion of patients; by week 12 they were rare. As expected, the overall
proportion of patients with gastrointestinal adverse events was higher
with iGlarLixi than with iGlar, but lower than with lixi; this may be due
to the slow increase in lixi dose in the fixed-ratio iGlarLixi
combination.
Conclusion: Patients with T2D treated with iGlarLixi show a low rate of
gastrointestinal adverse events compared to lixi, and these adverse events
tend to occur early and to be transient and mild, rarely requiring
discontinuation.
Clinical Trial Registration Number: NCT02058147, NCT02058160
Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
Disclosure: J. Trujillo: Other; member of the advisory panel for Sanofi
US, Inc.

795
Simultaneous vs sequential combination of insulin glargine and
lixisenatide in type 2 diabetes uncontrolled on metformin
J. Rosenstock1, F. Ampudia-Blasco2, F. Giorgino3, M. Liu4, R. Perfetti5,
Y. Handelsman6;
1Dallas Diabetes Research Center at Medical City, Dallas, USA, 2Clinic
University Hospital of Valencia, Valencia, Spain, 3University of Bari
Aldo Moro, Bari, Italy, 4BDM Consulting Inc., Somerset, 5Sanofi,
Bridgewater, 6Metabolic Institute of America, Tarzana, USA.

Background and aims: A single daily injection of basal insulin and
a glucagon-like peptide-1 receptor agonist (GLP-1 RA) combined,
as in iGlarLixi (a titratable, fixed-ratio combination of insulin
glargine 100 U [iGlar] + lixisenatide [Lixi] recently approved for
clinical use), is potentially more effective, less complex and with
better tolerance than multiple injections of each component sepa-
rately for the treatment of type 2 diabetes (T2DM). In this explor-
atory analysis, we determined whether iGlarLixi, from the LixiLan-
O trial, is more effective and better tolerated than multiple separate
injections of each component given sequentially, in the GetGoal
Duo-1 trial, in insulin-naïve patients with T2DM, uncontrolled on
metformin ± other oral antidiabetic drugs (OADs).
Materials and methods: Propensity score matching based on base-
line covariates (age, race, BMI, HbA1c, fasting plasma glucose
[FPG], diabetes duration and OAD/metformin use) to minimize
confounding factors was used to indirectly compare the treatment
strategy of simultaneous administration with iGlarLixi in LixiLan-
O (N=469) vs sequential initial iGlar therapy for 12 weeks, follow-
ed by addition of Lixi if iGlar was insufficient, in GetGoal Duo-1
(N=223).
Results: iGlarLixi showed significant treatment benefits vs sequential
administration of iGlar and Lixi in 87 carefully matched pairs, in-
cluding a greater proportion of patients reaching HbA1c <7% and
greater reductions in HbA1c and FPG. In addition, weight loss was
achieved in the iGlarLixi group but not with sequential treatment
(Table). The proportion of patients reporting symptomatic document-
ed hypoglycaemia (hypo; ≤3.9 mmol/L) and gastrointestinal (GI) ad-
verse events was lower with iGlarLixi vs sequential treatment (hypo:
20.7% vs 25.3%; nausea: 9.2% vs 20.7%; vomiting: 1.1% vs 10.3%,
respectively). Of note, the end-of-treatment insulin dose was lower in
the iGlarLixi group compared with the sequentialtreatment group
(mean ± SD: 31 ± 14 U vs 56 ± 26 U).
Conclusion: This indirect comparison suggests that early treatment with
a simultaneous combination of basal insulin and a GLP-1 RA such as
iGlarLixi may be more effective, with weight loss and less
hypoglycaemia, and have better GI tolerability compared with a sequen-
tial approach of adding a GLP-1 RA when basal insulin therapy needs
intensification in T2DM uncontrolled on OADs.

Clinical Trial Registration Number: LixiLan-O, NCT02058147; GetGoal
Duo-1, NCT00975286
Supported by: Sanofi
Disclosure: J. Rosenstock: Employment/Consultancy; AstraZeneca,
Boehringer Ingelheim, Daiichi-Sankyo, Eli Lilly, Intarcia,
Janssen, Merck, Novo Nordisk, Sanofi. Lecture/other fees;
AstraZeneca, Boehringer Ingelheim, Daiichi-Sankyo, Eli Lilly,
Intarcia, Janssen, Merck, Novartis, Novo Nordisk, Sanofi. Non-
financial support; AstraZeneca, Boehringer Ingelheim, Bristol-
Myers Squibb, Daiichi-Sankyo, Eli Lilly, GlaxoSmithKline,
Intarcia, Janssen, Lexicon, Merck, Novartis, Novo Nordisk,
Pfizer, Sanofi, Hanmi.
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Efficacy and safety of insulin degludec/liraglutide (IDegLira) vs
basal-bolus therapy in patients with type 2 diabetes: DUALVII trial
L.K. Billings1,2, A. Doshi3, D. Gouet4, A. Oviedo5, H.W. Rodbard6, N.
Tentolouris7, R. Grøn8, N. Halladin8, E. Jodar9;
1NorthShore University Health System, Evanston, 2University of
Chicago Pritzker School of Medicine, Chicago, 3PrimeCare
Medical Group, Houston, USA, 4La Rochelle Hospital, La
Rochelle, France, 5Santojanni Hospital and Cenudiab, Ciudad
Autonoma de Buenos Aires, Argentina, 6Endocrine and Metabolic
Consultants, Rockville, USA, 7Medical School, National and
Kapodistrian University of Athens, Athens, Greece, 8Novo
Nordisk A/S, Søborg, Denmark, 9University Hospital Quiron
Salud, Madrid, Spain.

Background and aims: Basal-bolus (BB) insulin therapy is considered
the gold standard regimen for treating patients with type 2 diabetes (T2D)
who cannot achieve glycaemic control with basal insulin. DUAL VII
therefore aimed to assess whether glycaemic control could be attained
using IDegLira, with lower hypoglycaemic rates and reduced weight gain
compared with BB.
Materials and methods: In a 26-week, open-label, treat-to-target trial,
506 patients with T2D uncontrolled on metformin and 20-50 U insulin
glargine 100 U/mL (IGlar U100) were randomized 1:1 to IDegLira or
BB therapy (IGlar U100 + insulin aspart up to 4 times a day).
Results:Mean HbA1c decreased from 8.2% at baseline to 6.7% at end
of trial in both arms; non-inferiority (by <0.3%) for IDegLira was
confirmed (p<0.0001; Table). A similar proportion of patients
achieved HbA1c targets with IDegLira vs BB (66.0% vs 67.0% for
<7% and 49.6% vs 44.6% for ≤6.5%, respectively). Total daily insu-
lin dose was lower for IDegLira (40.4 U) vs BB (84.1 U) (p<0.0001).
Body weight decreased with IDegLira and increased with BB
(p<0.0001); the rate of hypoglycaemic episodes (HEs) was lower
with IDegLira vs BB (p<0.0001). More patients achieved a triple
composite endpoint (HbA1c <7% with no HE in the last 12 weeks
and no weight gain) with IDegLira vs BB (34.9% vs 4.7%; odds ratio
12.56 [95% CI 6.46; 24.45] p<0.0001). Mean pre- to postprandial
plasma glucose increment decreased more with BB vs IDegLira
(p=0.0032). Short Form Health Survey 36 Version 2 (SF-36) (mental
component summary) and Treatment Related Impact Measure -
Diabetes (TRIM-D) (total scores) improved more with IDegLira vs
BB (p=0.0074 and p<0.0001 respectively). Adverse event rates were
similar.
Conclusion: In patients with HbA1c >7% on metformin and IGlar U100,
IDegLira vs BB resulted in similar HbA1c reductions, lower insulin dose,
weight loss and lower risk of HEs.

Clinical Trial Registration Number: NCT02420262
Supported by: Novo Nordisk A/S
Disclosure: L.K. Billings: Honorarium; Novo Nordisk.
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ITCA 650 exenatide vs sitagliptin added-on to metformin: estimates
of the need for further diabetes therapy
M. Baron1, P. Prabhakar1, L. Kjems1, H. Huang1, J. Rosenstock2;
1Intarcia Therapeutics, Inc., Boston, 2Dallas Diabetes Research Center,
Dallas, USA.

Background and aims: The need for advancing antidiabetes therapy is a
valid indicator of the effectiveness and sustainability of an antidiabetes
agent. ITCA 650 is an osmotic mini-pump in development for type 2
diabetes (T2D) that continuously delivers exenatide SC for up to 6
months with subdermal placement. ITCA 650 20 mcg/day for 13 weeks
followed by amaintenance dose of 60mcg/day every 6months was tested
vs sitagliptin 100 mg (SITA) in the FREEDOM-2 study. ITCA 650 dem-
onstrated greater reductions in HbA1c (1.5 % vs 0.8%, p<0.001) and
body weight (4 kg vs 1.3 kg, p<0.001).
Materials and methods: This exploratory analysis from FREEDOM-2
assessed the need for further therapy in addition to ITCA 650 or SITA
added to metformin in 530 uncontrolled T2D pts (mean baseline HbA1c
8.6%). Further therapy was protocol mandated based on predefined
criteria that became more stringent over time including any HbA1c
>8% after Week 26.
Results: More SITA pts advanced therapy compared to ITCA 650; the
incidence increased significantly and progressively with SITA after Week
26 (Figure). In contrast, most ITCA 650 treated pts achieved and main-
tained glycemic control. At 52 weeks, 85.2% of pts on ITCA 650 remained
on two therapies (Met + ITCA 650) compared to 64.6% on SITA.
Conclusion: In conclusion, addition of ITCA 650 for 52 weeks led to better
sustained glycemic control in uncontrolled T2D on metformin, significantly
reducing the need for further therapy compared to addition of SITA.

Clinical Trial Registration Number: NCT01455870
Supported by: Intarcia Therapeutics, Inc.
Disclosure:M. Baron: Employment/Consultancy; Intarcia Therapeutics,
Inc.
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Efficacy and safety of fixed-dose combination therapy of gemigliptin/
rosuvastatin compared to each mono therapy in type 2 diabetes pa-
tients with dyslipidaemia: BALANCE study
J. Bae1, K. Min2, Y. Kim3, K.-A. Kim4, E.-G. Hong5, C.-Y. Park6, S.-H.
Kim7, H. Yoon7, B.-S. Cha8;
1Department of Internal Medicine, Samsung Changwon Hospital,
Changwon, 2Division of Endocrinology and Metabolism, Eulji General
Hospital, Seoul, 3Department of Internal Medicine, Bundang Jesaeng
Hospital, Seongnam, 4Department of Internal Medicine, Dongkuk
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university medical center, Goyang, 5Division of Endocrinology,
Department of Internal Medicine, Hallym University Dongtan Sacred
Heart Hospital, Hwaseong, 6Department of Endocrinology and
Metabolism, Kangbuk Samsung Hospital, Seoul, 7LG Chem, Seoul,
Republic of Korea, 8Department of Internal Medicine, Severance
Hospital, Seoul, Republic of Korea.

Background and aims: Diabetes is highly likely to be accomapanied
with dyslipidemia, which is one of the major risk factors for cardiovas-
cular disease in type 2 diabetes mellitus (T2DM) patients. This study was
to evaluate the efficacy and safety of the fixed-dose combination (FDC)
therapy of gemigliptin, a potent and selective DPP-4 inhibitor and
rosuvastatin, a potent HMG-CoA reductase inhibitor compared to each
mono-therapy in T2DM patients with dyslipidemia.
Materials and methods: In this randomized, placebo-controlled, double-
blind, phase III trial, a total of 290 T2DM patients with dyslipidemia who
couldn't achieve adequate glycemic control with stable metforminmono ther-
apy (≥1000mg/day) were randomized (1 : 1 : 1) to gemigliptin/rosuvastatin
FDC (n=96), gemigliptin (n=97) or rosuvastatin (n=97). Subjects received
gemigliptin 50mg and rosuvastatin with forced up-titration from 5mg to
20mg at 8-week interval, while maintained metformin dose during the study
period. The primary endpoints were changes from baseline in HbA1c and
low-density lipoprotein cholesterol (LDL-C) after 24 weeks.
Results: Baseline demographics and clinical characteristics were well bal-
anced among treatment groups (mean HbA1c 7.79 ± 0.78%; LDL-C 136.3
± 27.8 mg/dL; age 55.9 ± 10.1 years; BMI 25.5 ± 3.2 kg/m2, duration of
T2DM 6.6 ± 5.7 years). At 24 weeks, the LSM (least square mean+SE)
difference of change of HbA1c (%) [(gemigliptin/rosuvastatin
FDC)-(rosuvastatin)] was -0.81 ± 0.11% [95% CI(-1.04, -0.59)] and the
LSM difference of % change of LDL-C (mg/dL) [(gemigliptin/rosuvastatin
FDC)-(gemigliptin)] was -51.9 ± 2.7 % [95% CI (-57.3, -46.5)]. The dif-
ferences in proportions achieving an HbA1c < 7% or LDL-C < 100 mg/dL
were also statistically significant (p<0.001) between the FDC and themono
therapy group, respectively. There were no significant differences in ad-
verse event among gemigliptin/rosuvastatin FDC, gemigliptin and
rosuvastatin group (45.8%, 30.9% and 39.2% respectively).
Conclusion: Gemigliptin/rosuvastatin FDC was well tolerated and pro-
duced significant improvement in HbA1c and LDL-C levels in T2DM
patients with dyslipidemia.
Clinical Trial Registration Number: NCT02126358
Supported by: LG Chem
Disclosure: J. Bae: None.

799
The effect of ideglira on glycaemic control and cardiometabolic risk
factors compared to the non fixed administration of degludec and
liraglutide
A. Sotiropoulos, A. Koutsovasilis, M. Pappa, A. Antoniou, D. Ntionias,
C. Tamvakos, S. Bousboulas, T. Peppas;
3rd Internal Medicine Department and Diabetes Center, General Hospital
of Nikaia-Piraeus, Nikaia, Greece.

Background and aims: IDegLira is a novel, once-daily, titratable, fixed-
ratio combination of insulin degludec and the glucagon-like peptide-1
receptor agonist (GLP-1RA) liraglutide that has been developed for the
treatment of people with type 2 diabetes. The efficacy and safety of
IDegLira and the benefits of its complementary mode of action have been
examined in the large global DUAL clinical trial program. The aim of this
study is to examine the effect of the IDegLira on the glycemic control and
the cardiometabolic risk factors compared to the non fixed adiministration
of degludec and liraglutide.
Materials and methods: 347 patients were included in the study. 124
uncontrolled patients on oral antidiabetic drugs switched to a therapeutic
regimewithOADs and IDegLira (GroupA), 114 patients whowere under
treatment with OADs and liraglutide switched to a therapeutic regime

with degludec added to the existing therapeutic regime (Group B) and
109 patients under treatment with degludec and OADs switched to a
therapeutic regime with liraglutide added to the existing treatment
(Group C). All patients also received metformin while none of them
received sulfonylurea. Follow-up was 6 months and changes in HbA1c,
fasting plasma glucose, waist circumference, weight, body mass index
(BMI), hypoglycemic episodes, treatment adherence (with the 8-item
Morisky Medication Adherence Scale (MMAS-8)) were recorded and
insulin dose in study’s groups.
Results: There was no statistically significant difference at baseline be-
tween the three Groups as to age (mean age 60.53±9.47 yers, p=0.224),
diabetes duration (mean value 13.56±7.72, p=0.322), HbA1c (mean
HbA1c: 8.56±1.12, p=0.116) and BMI (32.14±3.56, p=0.142). The mean
HbA1c after 6 months was 6.98±0.85, 7.11±1.27, 7.28±1.33 (p=0.037)
for Groups A, B and C respectively. More patients achieved the therapeu-
tic target for HbA1c in Group A (78% compared to 71% and 68% for
Groups B and C (p=0.048). The weight change was -2.8±1.2 Kg for
Group A, 1.1±1.4 Kg for Group B and -3.9±2.1Kg for Group C
(p<0.001). Waist circumference improved in Group A (-3.1±2.2 cm)
and Group C (-3.9±1.9 cm) but not in Group B (1.9±) (p=0.001). There
was no difference in the hypoglycemic episodes between the three
Groups (p=0.336). Greater adherence was achieved inGroupA compared
to Group B and C (7.55±1.23, 6.33±1.35 and 6.45±1.25 (p=0.033) re-
spectively). Total insulin dose was lower for GroupA compared to Group
B and C (35.66±8.93, 38.72 ±11.25, 42±9.78 (p=0.040) respectively).
Conclusion: Uncontrolled patients on oral antidiabetic drugs when
switched to a therapeutic regime with IDegLira achieved a signifficant
improvement in their glycemic control along with a decrease in their body
weight in most of them and with a sighifficant adherence to their thera-
peutic regime. The use of degludec and liraglutide in a nonfixed combi-
nation improves glycemic control and cardiomaetabolic risk factor but
not as impressively as the use of IDegLira while the adherence to treat-
ment is not signifficant enough.
Disclosure: A. Sotiropoulos: None.
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Impact of lixisenatide (LIXI) dose range on glycaemic outcomes with
fixed-ratio combination iGlarLixi in patients with type 2 diabetes
M. Roberts1,W. Hurst1, J. Newton1,M. Lorenz2, T. Dex1,W. Schmider2,
N. Skolnik3, J. Frias4;
1Sanofi US, Bridgewater, 2Sanofi Germany, Frankfurt, Germany,
3Abington Family Medicine, Jenkintown, 4National Research Institute,
Los Angeles, USA.

Background and aims: iGlarLixi is a novel, titratable fixed-ratio com-
bination of insulin glargine 100U/ml (iGlar) and LIXI (a glucagon-like
peptide-1 receptor agonist that selectively attenuates postprandial glucose
[PPG]) intended for patients with T2D not achieving glycemic targets
with basal insulin or LIXI. iGlar/LIXI doses in iGlarLixi range from
15U/5 μg to 60U/20 μg. We evaluated the impact of LIXI (5-20 μg) on
PPG in patients with T2D receiving LIXI alone or as part of iGlarLixi.
Materials and methods: In a 28-day study (ACT6011) in patients on
oral antidiabetes drugs, PPG was suppressed by LIXI 5-20 μg (Fig. A).
LIXI 5 μg reduced PPG area under the curve to a value that was 44% of
that observed with LIXI 20 μg (Fig. B). In a 13-week dose-ranging trial
(DRI6012), LIXI 5 μg reduced PPG by −38.2 mg/dl and HbA1c by
−0.47% from baseline; 47% of patients reached target HbA1c < 7.0%
(published data), also LIXI 5-20 μg dose was reported safe and tolerable.
Results: In a 30-week, phase 3 study (LixiLan-O) in patients uncon-
trolled on oral antidiabetes drugs, patients on iGlarLixi doses containing
LIXI 5-10, 10-15 or 15-20 μg had clinically meaningful changes from
baseline in PPG excursions −29.1, −36.0, or −52.4 mg/dl. HbA1c reduced
more with iGlarLixi vs iGlar and LIXI (−0.29% and −0.78% difference),
with both components contributing to an overall treatment effect (pub-
lished data).
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Conclusion: The treatment effect on HbA1c across LIXI dose categories
is consistent with the overall effect, suggesting a contribution of LIXI
across the entire iGlarLixi dose range (5-20 μg), even at 5 μg.

Clinical Trial Registration Number: ACT6011, DRI6012 and LixiLan-O:
NCT02058147
Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
Disclosure: M. Roberts: Employment/Consultancy; Sanofi US.

801
The association between iGlarLixi and patient satisfaction with their
treatment’s ability to control type 2 diabetes is mediated by reduced
glycaemic variability (GV)
T. Dex1, A. Roborel de Climens2, M. Roberts1, L. Yang1, M. Liu3, L.
Gonder-Frederick4, B. Kovatchev4;
1Sanofi US, Bridgewater, 2Sanofi, Paris, France, 3BDM Consulting, Inc.,
Somerset, 4University of Virginia School of Medicine, Charlottesville,
USA.

Background and aims: The aim of this post hoc analysis was to evaluate
the association between iGlarLixi, GV, and patients’ satisfaction with
their treatment’s ability to control their diabetes (measured by the
Diabetes Management [DM] score of Treatment-Related Impact
Measure for Diabetes [TRIM-D].)
Materials and methods: LixiLan-L is a phase 3, 30-week randomized
controlled trial in patients with T2D previously on basal insulin ± oral
antidiabetes drugs treated with insulin glargine 100U/ml (iGlar) or
iGlarLixi, a fixed-ratio combination of iGlar and the glucagon-like

peptide-1 receptor agonist lixisenatide. The DM domain of TRIM-D con-
tains questions on patients’ satisfaction with diabetes treatment effects.
DM scores were recorded at baseline and Week 30, together with 7-point
self-measured plasma glucose (SMPG) profiles used to calculate several
GV metrics. A DM score increase ≥ 8.2 is a clinically meaningful differ-
ence; patients with DM increase ≥ 8.2 were considered DM responders.
Results: At Week 30, 39.3% of iGlarLixi- vs 32.6% of iGlar-treated
patients were DM responders (P = 0.0577). Among DM responders,
iGlarLixi (vs iGlar) resulted in significantly greater reductions in GV
metrics such as mean amplitude of glucose excursions (24% vs 5%; P
< 0.0001) and area under the SMPG curve (19.1% vs 5.6%; P < 0.0001)
indicating reduced GV. Most prominent was the reduction in the magni-
tude of postprandial SMPG excursions (measured by the High Blood
Glucose Index) 56% for iGlarLixi vs 17% for iGlar, P < 0.0001. High
Blood Glucose Index reduction was correlated with a greater change in
DM score, particularly for iGlarLixi vs iGlar (r = −0.30; P = 0.0019 vs r =
−0.19; P = 0.0822).
Conclusion: In patients with T2D, iGlarLixi reduces GVmore than iGlar
alone (published data). We conclude that this differential effect is pre-
served in the subpopulation of patients who reported more satisfaction
with their treatment’s ability to control their diabetes; this correlation is
larger with iGlarLixi, and the self-reported effect of treatment is correlated
with a reduction in the magnitude of postprandial glucose excursions.
Clinical Trial Registration Number: NCT02058160
Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
Disclosure: T. Dex: Employment/Consultancy; Sanofi US. Stock/
Shareholding; Sanofi US.
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Is double-blinding achievable in a placebo-controlled trial with the
glucagon-like-peptide-1 receptor agonist liraglutide?
S. Foghsgaard1, L. Vedtofte1, E. Bahne1, C. Andreasen1, L.K.
Christiansen1, J.A. Svare2, T.D. Clausen3, E.R. Mathiesen4, P. Damm5,
L.L. Gluud1, F.K. Knop1,6, T. Vilsbøll1,7;
1Center for Diabetes Research, Gentofte Hospital, University of
Copenhagen, Hellerup, 2Department of Gynaecology and Obstetrics,
Herlev Hospital, University of Copenhagen, Herlev, 3Department of
Gynaecology and Obstetrics, Nordsjællands Hospital, University of
Copenhagen, Hillerød, 4Center for Pregnant Women with Diabetes,
Department of Endocrinology, Rigshospitalet, University of
Copenhagen, 5Center for Pregnant Women with Diabetes, Department
of Obstetrics, Rigshospitalet, University of Copenhagen, 6Novo
Nordisk Foundation Center for Basic Metabolic Research, Faculty of
Health and Medical Sciences, University of Copenhagen, Copenhagen,
7Steno Diabetes Center Copenhagen, University of Copenhagen,
Gentofte, Denmark.

Background and aims: Double-blinding is fundamental for bias-
reduction in clinical trials. In case of interventions with substantial effect
and/or side-effects, successful blinding may be difficult to obtain.
Perception of the intervention may affect psychological and physical
responses of the participants as well as investigators’ assessment of out-
comes. The aim of this study was to assess successful double-blinding in
a randomised, double-blinded, placebo-controlled trial evaluating the ef-
fect of the glucagon-like peptide-1 receptor agonist, liraglutide, on
glycaemic control in women with prior gestational diabetes mellitus
(pGDM).
Materials and methods: Overweight, non-diabetic women with
pGDM were randomised to liraglutide 1.8 mg once-daily (n=49;
age: 38±5 (mean±SD) years; BMI: 32±6 kg/m2) or placebo (n=55;
age: 38±5 years; BMI: 31±3 kg/m2) for one year. Immediately
before un-blinding at one-year follow up, all participants and two
principal investigators answered a five-option questionnaire wheth-
er they were “Certain” or “Thought it likely” that the participant
had received active treatment, if they were “Unsure” of treatment,
or if they were “Certain” or “Thought it likely” that the participant
had received placebo. Blinding was defined as successful if the
answer was either of the two incorrect answers or “Unsure”.
Successful double-blinding was defined as cases were both partic-
ipants and investigators answered incorrect or “Unsure”.
Results: Eighty-nine women completed one-year treatment and
questionnaire. Successful blinding of participants was achieved in
32% (n=14 of 44) of liraglutide-treated cases and 27% (n=12 of 45)
of placebo-treated (29% in total) with no difference between groups
(p=0.593). Successful blinding of investigators was achieved in
38% (n=33 of 88) for liraglutide and 36% (n=32 of 90) of cases
for placebo (37% in total). Successful double-blinding was achieved
in 9% (n=4 of 45) of cases in the placebo group and in 14% (n=6 of
44) of cases in the liraglutide group with no difference between
groups (p=0.478).
Conclusion: In conclusion, successful double-blinding seems low when
comparing liraglutide (9%) and placebo (14%) treatment in women with
pGDM. Nevertheless, successful blinding may be achieved in 29% of
women with pGDM treated with liraglutide/placebo and investigators
may be blind to 37% of cases regardless of allocation to active or placebo
treatment. Opinions on how successful blinding can be expected remain
different from study to study according to design and obvious effects of
the intervention.
Clinical Trial Registration Number: 2012-001371-37-DK
Disclosure: S. Foghsgaard: Grants; Unrestricted grant from Novo
Nordisk.
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Shorter time to glycaemic control with fixed-ratio combination of
insulin glargine and lixisenatide compared with insulin glargine
treatment alone
J.P. Frias1, M. Puig Domingo2, L. Meneghini3, R. Napoli4, M. Liu5, E.
Soltes Rak6, V.R. Aroda7;
1National Research Institute, Los Angeles, USA, 2Germans Trias University
Hospital, Badalona, Spain, 3University of Texas Southwestern Medical
Center, Dallas, USA, 4Federico II University School of Medicine, Naples,
Italy, 5BDM Consulting, Inc., Somerset, 6ProUnlimited, Inc., Boca Raton,
7Medstar Health Research Institute, Hyattsville, USA.

Background and aims: Simultaneous treatment with insulin glargine
(iGlar) + lixisenatide (Lixi) as a titratable, fixed-ratio combination
(iGlarLixi) is a new therapeutic option in type 2 diabetes mellitus
(T2DM) in patients uncontrolled on metformin ± a second oral antidiabetic
(OAD) or basal insulin. A post hoc analysis was used to evaluate time to
glycaemic control with iGlarLixi vs iGlar alone in patients with T2DM
uncontrolled on OADs (LixiLan-O trial) or basal insulin (LixiLan-L trial).
Materials andmethods:TheKaplan-Meier methodwas used to estimate
time to control, defined as time (days) to first achieve HbA1c <7% or
fasting plasma glucose (FPG) ≤7.2 mmol/L.
Results: In LixiLan-O and LixiLan-L, 60% and 46% of patients, respec-
tively, reached target HbA1c with iGlarLixi at 12 weeks (Table). In
LixiLan-O, 50% of patients achieved HbA1c <7% in approximately half
the time with iGlarLixi vs iGlar (median, 85.0 days vs 166.0 days; HR:
1.5; p<0.0001). In LixiLan-L, the HbA1c target was achieved by 50% of
patients in a median time of 153.0 days with iGlarLixi, but target HbA1c

was never reached by 50% of patients with iGlar (HR: 2.0; p<0.0001). In
contrast, when time to glycaemic control was analysed for FPG, results
were comparable vs iGlar in both studies (Table).
Conclusion: In addition to lowering FPG via iGlar, iGlarLixi lowers post-
prandial plasma glucose, likely contributing to its greater efficacy in
achieving glycaemic control vs iGlar alone. In conclusion, in patients with
T2DM uncontrolled on OADs or basal insulin, iGlarLixi induced
glycaemic control (HbA1c <7%) earlier and in more patients vs iGlar alone.

Clinical Trial Registration Number: LixiLan-O, NCT02058147; LixiLan-
L, NCT02058160
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Supported by: Sanofi
Disclosure: J.P. Frias: Employment/Consultancy; Johnson and
Johnson. Grants; AbbVie, AstraZeneca, Boehringer Ingelheim,
Bristol-Myers Squibb, Eli Lilly, Janssen, Johnson and Johnson,
Ligand, Merck, Mylan, Novartis, Novo Nordisk, Pfizer, Sanofi,
Theracos, vTv Therapeutics. Honorarium; AstraZeneca, Bristol-
Myers Squibb, Novo Nordisk, Sanofi. Lecture/other fees; Novo
Nordisk, Sanofi.
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Patient-reported outcomes with insulin degludec/liraglutide
(IDegLira) vs basal-bolus therapy in patients with type 2 diabetes:
DUALVII trial
E. Jodar1, A. Doshi2, D. Gouet3, A. Oviedo4, H.W. Rodbard5, N.
Tentolouris6, A.K. Busk7, A. Basse7, L.K. Billings8;
1University Hospital Quiron Salud, Universidad Europea de
Madrid, Madrid, Spain, 2PrimeCare Medical Group, Houston,
USA, 3La Rochelle Hospital, La Rochelle, France, 4Santojanni
Hospital and Cenudiab, Ciudad Autonoma de Buenos Aires,
Buenos Aires, Argentina, 5Endocrine and Metabolic Consultants,
Rockville, USA, 6National and Kapodistrian University of Athens,
Medical School, Athens, Greece, 7Novo Nordisk A/S, Søborg,
Denmark, 8NorthShore University Health System Evanston and
University of Chicago Pritzker School of Medicine, Chicago,
USA.

Background and aims: Basal-bolus (BB) insulin therapy is consid-
ered the gold standard regimen for treating patients with type 2
diabetes (T2D) who do not achieve glycaemic control with basal
insulin, but fear of hypoglycaemia and weight gain are recognised
barriers to therapy intensification. The aim of this analysis was to
see whether insulin degludec/liraglutide combination (IDegLira)
could provide an alternative intensification option that was more
acceptable to patients.
Materials and methods: In this 26-week open-label trial, 506 adult
patients with T2D, HbA1c 7-10% on metformin (met) and 20-50 units
insulin glargine 100 units/mL (IGlar U100) were randomised 1:1 to
receive once-daily IDegLira or BB insulin (once daily IGlar U100 +
insulin aspart <4 times a day). Patients’ perceived health status and
treatment experiences were quantified using patient-reported out-
comes (PROs) questionnaires, adding the patient perspective to treat-
ment evaluation.
Results: Patients on IDegLira had an equal reduction in HbA1c,
lower burden of hypoglycaemia, fewer injections/day, and weight
loss versus BB. Treatment-Related Impact Measure-Diabetes
(TRIM-D) showed greater improvements in favour of IDegLira
vs. BB in all domains (Table) and Total Score (estimated treat-
ment difference [ETD] 6.50 [95% CI 4.44; 8.57] p<0.0001). The
greatest improvements were in diabetes management (likely driven
by items on avoiding hypoglycaemia/weight gain), treatment bur-
den and compliance. Short Form Health Survey 36 v2 (SF-36)
ETD was in favour of IDegLira vs. BB for the mental component
summary (1.83 [95% CI 0.26; 3.40] p=0.023), driven by an im-
provement in mental health (ETD 2.29 [95% CI 0.62; 3.96]
p=0.0074). Other SF-36 ETDs were not significant. In a motiva-
tion survey 26 weeks after randomisation, 84.5% of IDegLira
patients were willing to stay on study therapy vs. 68.1% of BB
patients (odds ratio 2.54 [95% CI 1.63; 3.98] p<0.0001) 16.8% of
IDegLira patients preferred pre-trial therapy vs. 28.0% BB (odds
ratio [OR] 0.52 [95% CI 0.33; 0.81] p=0.004).
Conclusion: IDegLira induced greater improvements in PROs, mainly in
diabetes management and treatment burden, whilst achieving similar
glycaemic control vs. BB in patients with HbA1c 7-10% switched from
met and IGlar U100.

Clinical Trial Registration Number: NCT02420262
Supported by: Novo Nordisk A/S
Disclosure: E. Jodar: Lecture/other fees; Janssen, Lilly, MSD, Novo
Nordisk, Sanofi.
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iGlarLixi reduces HbA1c to a greater extent than basal insulin
therapy regardless of HbA1c levels at screening
E. Niemoeller1, E. Souhami2, Y. Wu3, K.H. Jensen1;
1Sanofi, Frankfurt, Germany, 2Sanofi, Paris, France, 3Sanofi, Bridgewater, USA.

Background and aims: LixiLan-L was a 30-week trial in patients with
type 2 diabetes uncontrolled (7.5-10% HbA1c at screening) on basal in-
sulin ± oral agents. After a 6-week run-in with insulin glargine (iGlar),
patients were treated with either a fixed-ratio combination of iGlar and
lixisenatide (iGlarLixi) ± metformin or iGlar ± metformin (30-week com-
pleters: n=325 and n=331, respectively). Mean HbA1c (8.5%) was re-
duced more from screening to study end with iGlarLixi than iGlar
(−1.7% vs −1.1%; p<0.0001), and iGlarLixi-treated patients achieved a
mean HbA1c within ADA recommendations (mean study end HbA1c:
6.9% vs 7.4% for iGlar). A post hoc analysis was performed to examine
differences in efficacy according to pre-study levels of glycaemic control.
Materials and methods: Patients were split into three categories by HbA1c

level at screening: HbA1c ≤8%, 8%<HbA1c ≤9%,HbA1c >9%. Change from
screening to study end (30 weeks post-randomization) was determined by
ANOVA of 30-week completers in the modified intent-to-treat population.
Results: Reductions in HbA1c were greater for iGlarLixi than iGlar in all
categories (−1.1%, −1.4%, −2.4% vs −0.5%, −1.0%, −1.8%, respective-
ly; p<0.0001 for all). The respectivemean observed HbA1c levels at study
end were all ≤7.0% for iGlarLixi (6.7%, 7.0%, 7.0%), but >7.0% for iGlar
(7.2%, 7.4%, 7.7%; Figure).
Conclusion:Although patients with higher initial HbA1c had the greatest
effects for both treatment strategies, iGlarLixi was more effective in con-
trolling HbA1c irrespective of initial levels.
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Clinical Trial Registration Number: NCT02058160
Supported by: Sanofi
Disclosure: E. Niemoeller: Employment/Consultancy; Sanofi. Stock/
Shareholding; Sanofi.
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Characteristics and outcomes of type 2 diabetes patients titrated to
60U/day with insulin glargine/lixisenatide fixed-ratio combination vs
insulin in LixiLan-L
L. Blonde1, T.S. Bailey2, J. Chao3, T. Dex4, J.P. Frias5, L.F. Meneghini6,
M. Roberts4, V.R. Aroda7;
1Ochsner Medical Center, New Orleans, 2AMCR Institute, Escondido,
3Xinyi, Inc., Bridgewater, 4Sanofi US, Inc., Bridgewater, 5National
Research Institute, Los Angeles, 6University of Texas Southwestern
Medical Center and Parkland Health & Hospital System, Dallas,
7MedStar Health Research Institute, Hyattsville, USA.

Background and aims: iGlarLixi is a titratable fixed-ratio combination
of insulin glargine 100U/ml (iGlar) and lixisenatide (LIXI), with a max-
imum daily dosage of 60U iGlar/20 μg LIXI. In LixiLan-L, patients with
type 2 diabetes (T2D) uncontrolled on basal insulin ± oral antidiabetes
drugs were randomized to iGlarLixi (n = 366) or iGlar (n = 365) for 30
weeks, after 6 weeks of iGlar optimization.
Materials and methods: This post hoc analysis explored characteristics
and outcomes in patients on the maximal dose of iGlarLixi or iGlar
allowed in the trial (60U/day) at study end.
Results: In the iGlarLixi and iGlar arms, 27.0% and 30.7% of patients,
respectively, reached 60U at 30 weeks. Regardless of dose, more patients
on iGlarLixi achieved HbA1c < 7.0% (60U: 43%; < 60U: 66%) vs iGlar
(60U: 24%; < 60U: 34%). In both arms, patients reaching 60Uwere younger
[mean age, iGlarLixi: 57.0 years (60U) vs 60.6 years (< 60U), P = 0.0004;
iGlar: 58.2 years (60U) vs 61.3 years (< 60U), P = 0.0015], had higher
baseline weight [mean weight, iGlarLixi: 95.7 kg (60U) vs 84.9 kg (<
60U), P < 0.0001; iGlar: 91.9 kg (60U) vs 84.8 kg (< 60U), P < 0.0001],
fasting plasma glucose (FPG) [mean FPG, iGlarLixi: 140.0 mg/dl (60U) vs
129.1mg/dl (< 60U),P= 0.0080; iGlar: 140.5mg/dl (60U) vs 128.2mg/dl (<
60U), P = 0.0021], and insulin dose vs patients using < 60U (Table). Higher
weight and insulin dose at baseline may have contributed to the need to titrate
to 60U.Regardless of final dose, patients in the iGlarLixi armhad numerically
greater mean HbA1c reductions [iGlarLixi: −1.0% (60U) vs −1.2% (< 60U),
P = 0.1233; iGlar: −0.5% (60U) vs −0.6% (< 60U), P = 0.0935] and greater
postprandial glucose (PPG) reductions from baseline. Maximal dose users in
both arms had lower incidence of symptomatic hypoglycaemia, but similar
FPG and PPG changes from baseline vs patients using < 60U.
Conclusion: Despite similar weight-adjusted insulin doses in both arms,
HbA1c reduction and percentage of patients achieving glycaemic goal
was greater with iGlarLixi vs iGlar in patients reaching 60U. The char-
acteristics of 60U users may assist in guiding clinical decisions.

Clinical Trial Registration Number: NCT02058160

Supported by: Study funding and editorial support provided by Sanofi
US, Inc.
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Co. , Novo Nordisk, Sanof i . Honorar ium; AstraZeneca,
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Insulin degludec/liraglutide (IDegLira) provides clinical bene-
fits across all end of trial dose ranges: analyses from DUAL I
and V
L.A. Leiter1, E. Jaeckel2, I. Lingvay3, L.F. Meneghini3, T. Vilsbøll4,5, K.
Begtrup6, I.H. Langbakke6, J.N. Harvey7;
1University of Toronto, Toronto, Canada, 2Hannover Medical
School, Hannover, Germany, 3University of Texas Southwestern
Medical Center, Dal las , USA, 4Steno Diabetes Center
Copenhagen, University of Copenhagen, Gentofte, 5Center for
Diabetes Research, Gentofte Hospital, Copenhagen, 6Novo
Nordisk A/S, Søborg, Denmark, 7Bangor University, Wrexham,
UK.

Background and aims: The DUAL clinical trial program investi-
gated the efficacy and safety of the fixed ratio combination
IDegLira in various type 2 diabetes populations. IDegLira (1 dose
step/unit [U] = 1 U insulin degludec [IDeg] + 0.036 mg
liraglutide; max dose 50 U) lowered glycaemia more effectively
than IDeg (DUAL I) or insulin glargine U100 (IGlar U100;
DUAL V); with no max dose of basal insulin in either trial.
This post hoc analysis aimed to evaluate the efficacy,
hypoglycaemia risk and weight change across comparable end of
trial (EOT) daily insulin dose groups upon treat to target titration,
thereby assessing the effect of varying liraglutide doses within
IDegLira.
Materials and methods: Patients who participated in the DUAL I
and V clinical trials were grouped by their EOT insulin dose
(DUAL I: <20, ≥20-<30, ≥30-<40, ≥40 U; DUAL V: <30, ≥30-
<40, ≥40 U) and HbA1c, weight change, hypoglycaemia rate and
dose were assessed.
Results: Baseline HbA1c ranged from 8.0-8.4% and HbA1c reduc-
tions were greater with IDegLira (-1.5 to -2.1%) vs IDeg (-1.1 to
-1.9%) or IGlar U100 (-1.2 to -1.6%) for all dose groups (Table).
The percent of patients achieving an EOT HbA1c <7% was higher
with IDegLira vs IDeg or IGlar U100 for all dose groups, except
IDegLira vs. IDeg in the ≥30-<40 U group. In DUAL V, with
IDegLira, change in HbA1c (both -1.8%) and the proportion of
patients with HbA1c <7% (68.4 vs 73.8%) were similar for EOT
dose of 50 U vs. <50 U. IDegLira resulted in weight loss across
dose ranges while both of the basal insulins resulted in weight
gain, except in the IGlar U100 in the ≥30-<40 U group.
Hypoglycaemia rates (events/patient year of exposure [PYE]) were
lower for IDegLira vs. IDeg and IGlar U100, except in the DUAL
I <20 U group. In DUAL I, mean EOT insulin doses for <20 U
were IDegLira: 14.0 U, IDeg: 14.9 U; ≥20-<30 U IDegLira: 24.2
U, IDeg: 24.6 U; ≥30-<40 U IDegLira: 34.2 U, IDeg: 34.5 U;
and ≥40 U IDegLira: 48.4 U, IDeg: 69.2 U. In DUAL V, mean
EOT insulin doses for <30 U were IDegLira: 23.3 U, IGlar U100:
24.7 U; ≥30-<40 U IDegLira: 34.6 U, IGlar U100: 34.9 U; and
≥40 U IDegLira: 48.3 U, IGlar U100: 73.6 U.
Conclusion: Overall, the glucose-lowering effect, lower risk of
hypoglycaemia and change in weight with IDegLira appeared con-
sistent, supporting an effect of the liraglutide component across
the dose range.
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Titratable fixed-ratio vs sequential combination of insulin glargine
and lixisenatide in type 2 diabetes uncontrolled on basal insulin
J.J. Meier1, J. Vidal2, M. Liu3, R. Perfetti4, J. Rosenstock5;
1Ruhr-University Bochum, Bochum, Germany, 2Hospital Clinic of
Barcelona, Barcelona, Spain, 3BDM Consulting Inc., Somerset, 4Sanofi,
Bridgewater, 5Dallas Diabetes Research Center at Medical City, Dallas,
USA.

Background and aims: Treatment of type 2 diabetes mellitus (T2DM)
uncontrolled on basal insulin glargine (iGlar) may be advanced by adding
lixisenatide (Lixi), a glucagon-like peptide-1 receptor agonist (GLP-1
RA), as a separate injection or switched to a titratable fixed-ratio combi-
nation of iGlar and Lixi (iGlarLixi). In this exploratory analysis, we
determined if iGlarLixi, from the LixiLan-L trial, was more effective
and better tolerated than sequential injections of iGlar and Lixi, from
the GetGoal Duo-2 trial, in patients with long-standing iGlar-treated un-
controlled T2DM.
Materials and methods: The treatment strategy of simultaneous admin-
istration of iGlar with Lixi by switching from basal insulin to fixed-ratio
combination (iGlarLixi) in the LixiLan-L trial (n=367) was compared
indirectly with sequentially adding Lixi to basal insulin in the GetGoal
Duo-2 trial (n=298) using propensity score-matching according to base-
line covariates to minimize confounding. Baseline covariates included
age, race, BMI, HbA1c, fasting plasma glucose, diabetes duration and oral
antidiabetic drug/metformin use.
Results: In 241 well-matched pairs comprising ~80% of participants,
iGlarLixi provided significant treatment benefits vs sequential adminis-
tration of iGlar and Lixi, including greater reductions in HbA1c, greater
proportions of patients attaining HbA1c <7% and numerically greater
decreases in postprandial plasma glucose excursions (Table). The propor-
tion of patients reporting symptomatic documented hypoglycaemia (≤3.9
mmol/L; 36.8% vs 35.7%) was similar between treatments despite better
glycaemic control with iGlarLixi. Fewer patients reported gastrointestinal
(GI) adverse events with iGlarLixi vs sequential treatment (nausea:
10.0% vs 27.0%; vomiting: 3.3% vs 8.7%, respectively). At end-of-treat-
ment, the insulin dose was lower with iGlarLixi vs the sequential treat-
ment group (mean ± SD: 44 ± 12 U vs 66 ± 36 U).
Conclusion: In basal insulin-treated T2DM in need of insulin intensifi-
cation, this indirect comparison suggests that switching to a titratable
fixed-ratio combination of basal insulin and a GLP-1 RA, as demonstrat-
ed in this analysis with iGlarLixi, may provide better efficacy and GI
tolerability over combining insulin and a GLP-1 RA in two separate
injections.

Clinical Trial Registration Number: LixiLan-L, NCT02058160; GetGoal
Duo-2, NCT01768559
Supported by: Sanofi
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Insulin degludec/liraglutide (IDegLira) is efficacious and safe in pa-
tients with type 2 diabetes with normal, mild or moderate renal im-
pairment: analyses from phase 3 trials
J.A. Davidson1, V.R. Aroda2, B.W. Bode3, H.W. Rodbard4, A.
Andersen5, A. Kaas5, T. Vilsbøll6,7;
1Touchstone Diabetes Center, University of Texas Southwestern Medical
Center, Dallas, 2MedStar Health Research Institute, Hyattsville, 3Emory
University School of Medicine, Atlanta, 4Endocrine and Metabolic
Consultants, Rockville, USA, 5Novo Nordisk A/S, Søborg, 6Steno
Diabetes Center Copenhagen, University of Copenhagen, Gentofte,
7Center for Diabetes Research, Gentofte Hospital, Copenhagen,
Denmark.

Background and aims: The DUAL I-V clinical trials investigated the
efficacy and safety of IDegLira vs. different comparators; basal insulin,
glucagon-like peptide-1 receptor agonist (GLP-1 RA) and placebo. This
post hoc analysis aimed to evaluate the effects of IDegLira vs. compara-
tors in patients with type 2 diabetes (T2D) as a function of baseline renal
function.
Materials and methods: Patients were grouped by their baseline renal
function (normal, mild or moderate impairment, with estimated glomer-
ular filtration rates [eGFR] of ≥90, ≥60-<90 and ≥30-<60 mL/min/
1.73m2, respectively).
Results: HbA1c reductions from baseline to end of trial were sig-
nificantly greater with IDegLira vs. comparators in all baseline
renal function groups (Figure). Across renal function groups,
hypoglycaemia rates were lower with IDegLira vs. basal insulin
but higher vs. GLP-1 RA and placebo, and eGFR was unchanged
at the end of trial for all treatments. Adverse event rates (per
patient-year of exposure) were similar for patients with normal,
mild and moderate renal impairment, respectively (IDegLira [4.1,
3.8 and 4.6]; basal insulin [3.6, 3.6 and 3.5]; GLP-1 RA [4.8, 4.9
and 4.5]; placebo [3.0, 4.1 and 4.6]).
Conclusion: In conclusion, IDegLira is safe and more efficacious
than comparators in patients with T2D with mild or moderate
renal impairment with lower hypoglycaemia rates when compared
with basal insulin. The results resemble those observed in patients
with normal renal function.
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The effect on lipid profiles of iGlarLixi versus iGlar in the LixiLan-L
trial
F. Giorgino1, A. Shaunik2, M. Liu2, A. Saremi2;
1University of Bari Aldo Moro, Bari, Italy, 2Sanofi, Bridgewater, USA.

Background and aims: A number of studies have reported that short-
acting glucagon-like peptide-1 receptor agonists (GLP-1 RAs) such as
exenatide and lixisenatide (Lixi) improve postprandial proatherogenic
lipids and improve vascular endothelial dysfunction. In addition, long-
term use of short-acting GLP-1 RAs has been associated with favourable
changes in the lipid profiles of patients with type 2 diabetes mellitus
(T2DM). In this post hoc analysis, we determined whether iGlarLixi, a
titratable fixed-ratio combination of insulin glargine (iGlar) and the short-
acting GLP-1 RA Lixi, improved lipid levels versus iGlar alone in the 30-
week LixiLan-L trial in patients with T2DM inadequately controlled on
basal insulin. Additionally, we assessed whether achievement of
glycaemic targets impacted the results.
Materials andmethods: LixiLan-L had a 6-week run-in when iGlar was
introduced or optimized; patients were then randomized to iGlarLixi or
iGlar. Post hoc analyses were performed to assess the percentage change
in lipid levels from baseline toWeek 30. Changes in lipid levels were also
assessed within subgroups according to achievement of glycaemic tar-
gets: HbA1c ≤7, >7%; fasting plasma glucose ≤6.1, >6.1 mmol/L; 2-hour
postprandial plasma glucose ≤10, >10 mmol/L.
Results: A total of 666 patients (iGlarLixi, n=335; iGlar, n=331)
had lipid values at baseline and Week 30. Baseline lipid values
and proportion of people using lipid-lowering drugs were similar
between treatment groups (54% vs 55%). After 30 weeks of treat-
ment, median percent change (25th: 75th percentiles) in fasting
triglycerides showed nearly no increase (0.30% [-19.8: 24.2]) in
the iGlarLixi group versus an increase of 6.50% (-15.8: 33.5) in
the iGlar group; the difference was statistically significant
(p=0.035). Total cholesterol did not change with iGlarLixi but
increased in the iGlar group (0% [-7.3: 10.1] vs 3.4% [-5.6:
12.0], showing a trend of better cholesterol levels with iGlarLixi
(p=0.059 for the difference between the two groups). Except for
HDL, in subgroups of patients who had met glycaemic targets,
there was an improvement in the lipid profile with iGlarLixi ver-
sus iGlar; this difference was not observed in patients who had
not met glycaemic targets (Figure).
Conclusion: In patients with T2DM uncontrolled on basal insulin,
achieving glycaemic control was associated with improvement in the
lipid profile with iGlarLixi compared with iGlar alone. Previous studies
have shown that in patients with T2DM improvements in lipid levels
contribute to cardiovascular benefits.
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Using machine learning algorithms to identify predictive factors of
clinical outcomes with iGlarLixi or iGlar in the LixiLan-L trial
Y. Gaston-Mathe1, T. Fan2, A. Shaunik2, C. Brulle-Wohlhueter2, A.
Civet1;
1Quinten, Paris, France, 2Sanofi, Bridgewater, USA.

Background and aims: Identification of predictive factors of adequate
glycaemic control and hypoglycaemia occurrence in patients (pts) with
type 2 diabetes mellitus (T2DM) treated with basal insulin (BI) or a fixed-
ratio combination (FRC) of BI and a glucagon-like peptide-1 receptor
agonist may lead to a personalized therapy approach and optimized treat-
ment allocation. The phase III LixiLan-L (LLL) trial studied the efficacy
and safety of iGlarLixi (FRC of lixisenatide + insulin glargine [iGlar]) vs
iGlar alone in pts inadequately controlled with BI. The study randomized
736 pts and demonstrated the superiority of iGlarLixi vs iGlar in improv-
ing HbA1c.
Materials and methods: A post hoc exploratory analysis of LLL was
conducted using a sub-group discovery algorithm (Q-Finder), which tests
combinations of predictors to identify those not recognized using tradi-
tional methods. A total of 600 variables including pt baseline (BL) char-
acteristics (demography, vital signs, glycaemia, medical history, previous
medications, biology, quality of life) and the evolution of key parameters
in the first weeks of treatment (dose, glycaemia, other biological param-
eters) were used. The evaluated end of study (EoS) outcomes were
glycaemic control (HbA1c < 7%), change from BL (Δ) in HbA1c,
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Δweight, and occurrence of hypoglycaemic and gastrointestinal (GI)
events. To avoid bias in hypoglycaemia events triggered by the titration
phase, only events occurring after 3 months were considered. All results
reaching statistical significance (adjusted for multiple testing) were repli-
cated in three independent data sets from Phase 3 studies involving a
combination of lixisenatide and iGlar.
Results: HbA1c level at BL was the most relevant predictive factor for
EoS glycaemic control (HbA1c < 7%) and improvement of HbA1c: a low
HbA1c at BL (HbA1c ≤ 7.5%) was highly predictive of reaching HbA1c
< 7% at EoS (67% probability, RR = 1.5; p < 5×10−14); in contrast, a
high HbA1c at BL (HbA1c ≥ 8.4%) was highly predictive of a large
HbA1c improvement (ΔHbA1c = −1.21 vsΔHbA1c = −0.65 in patients
with BL HbA1c < 8.4%; p < 5×10−8). In pts with high BL HbA1c, a
relatively short history of BI treatment (≤ 1.6 years) was associated with a
larger HbA1c decrease. Pts who titrated their insulin dose less during the
first month of treatment had a higher probability (RR = 1.74; p < 2×10−6)
of achieving HbA1c improvement > 0.8% and no weight gain; this was
highly specific to the iGlarLixi arm (45.1%) vs iGlar (16.7%). No BL
characteristics were associated with a higher risk of GI AE occurrence.
For pts with a low BMI, a higher frequency of hypoglycaemia (RR = 1.6,
p < 5×10−6; iGlarLixi: RR = 1.4, p = 0.02; iGlar: RR = 1.8, p = 5×10−5)
was observed. Those results were successfully replicated in the three test
data sets.
Conclusion: The major role of BL HbA1c was confirmed as a predictive
factor of treatment response in pts with TD2M inadequately controlled
with BI at screening. The relationship between “less titration” at the
beginning of treatment and HbA1c improvement is currently under
investigation.
Clinical Trial Registration Number: NCT02058160
Supported by: Sanofi
Disclosure: Y. Gaston-Mathe: Employment/Consultancy; Sanofi.
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Semaglutide reduces HbA1c and body weight across multiple
background OAD treatment categories
M. Capehorn1, J. Frias2, Ö. Tabak3, S. Tadayon4, J. Zacho4, V.R. Aroda5;
1Rotherham Institute for Obesity, Rotherham, UK, 2National Research
Institute, Los Angeles, USA, 3Istanbul Kanuni Sultan Suleyman
Education and Research Hospital, Istanbul, Turkey, 4Novo Nordisk A/S,
Søborg, Denmark, 5MedStar Health Research Institute, Hyattsville, USA.

Background and aims:Recommended HbA1c targets can be a challenge
to achieve for many patients with type 2 diabetes (T2D) despite treatment
with oral antidiabetic drugs (OADs). Semaglutide, a glucagon-like pep-
tide 1 (GLP-1) analogue in development for once-weekly treatment of
T2D, demonstrated superior reductions in HbA1c and body weight (BW)
vs comparators in the SUSTAIN 1-5 clinical trials. This post-hoc analysis
evaluated the efficacy and safety of semaglutide s.c. across background
OAD treatments in SUSTAIN 2-4, where semaglutide was tested in com-
bination with 1-2 OADs.
Materials andmethods: In these 3 phase 3a trials, 3133 subjects with T2D
(HbA1c 7.0-10.0/10.5%) were randomised to once-weekly semaglutide s.c.
0.5 or 1.0 mg vs once-daily sitagliptin 100 mg for 56 weeks (n=1231;
background, metformin [MET], thiazolidinediones [TZD] or MET+TZD;
SUSTAIN 2); once-weekly exenatide extended release (ER) 2.0 mg for 56
weeks (n=813; background, 1-2 OADs, MET, TZD, sulphonylurea [SU];
SUSTAIN 3; semaglutide 1.0 mg only); or once-daily titrated insulin
glargine (IGlar) for 30 weeks (n=1089; background, MET or MET+SU;
SUSTAIN 4). The following background therapy groups were defined for
analysis: MET; MET+SU; or other OADs (TZD,MET+TZD or SU+TZD).
Results: In subjects on background MET, treatment with both doses of
semaglutide significantly reduced HbA1c vs comparators (Table).
Furthermore, in subjects on background MET+SU, both doses of
semaglutide significantly reducedHbA1c vs comparators (Table). In subjects
on other OAD background therapies, HbA1c was significantly reduced with
semaglutide 1.0 mg vs sitagliptin, with non-significant reductions observed
with semaglutide 0.5 mg vs sitagliptin and semaglutide 1.0 mg vs exenatide
ER (Table). In all background OAD subgroups, mean BW reduction was
significantly greater with semaglutide 1.0 mg vs sitagliptin, exenatide ER
and IGlar (all p<0.05). In MET and MET+SU-treated subjects, mean BW
reduction with semaglutide 0.5 mg was significantly greater vs comparators
(all p<0.0001); the reduction in the other background OAD group did not
reach statistical significance. The rate of severe or blood glucose-confirmed
symptomatic hypoglycaemia with both semaglutide doses was similar, or
lower than, comparators irrespective of background OAD treatment.
Conclusion:Once-weekly semaglutide s.c. consistently improved HbA1c

and reduced BW vs comparators in subjects with T2D, with a low rate of
hypoglycaemia, regardless of background OAD treatments investigated
in the SUSTAIN 2, 3 and 4 trials.
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Semaglutide reduces HbA1c and body weight across baseline HbA1c

subgroups in the SUSTAIN 1-5 clinical trials
S. Bain1, E. Araki2, C. Desouza3, S. Garg4, L. Rose5, G. Tsoukas6, E.
Bergan7, J. Derving Karsbøl7, J. DeVries8;
1School of Medicine, Swansea University, Swansea, UK, 2Kumamoto
University, Kumamoto, Japan, 3University of Nebraska Medical Center,
Omaha, 4Barbara Davis Center for Diabetes, Denver, USA, 5Institute for
Diabetes Research, Münster, Germany, 6McGill University, Montreal,
Canada, 7Novo Nordisk A/S, Søborg, Denmark, 8University of
Amsterdam, Amsterdam, Netherlands.

Background and aims: Semaglutide, a glucagon-like peptide 1 (GLP-1)
analogue in development for once-weekly treatment of type 2 diabetes
(T2D), demonstrated superior reductions in HbA1c and body weight vs
comparators in the SUSTAIN 1-5 clinical trials. Here the efficacy of
semaglutide by baseline HbA1c subgroup vs placebo (as monotherapy
and as add-on to insulin) and active comparators, was evaluated in a
post-hoc analysis of the SUSTAIN 1-5 clinical trials.
Materials and methods: In these phase 3a trials, 3918 subjects
with T2D (HbA1c 7.0-10.0/10.5%) were randomised to once-
weekly s.c. semaglutide 0.5 or 1.0 mg vs placebo for 30 weeks
(n=388; SUSTAIN 1); once-daily sitagliptin 100 mg for 56 weeks
(n=1231; SUSTAIN 2); once-weekly exenatide extended release
2.0 mg for 56 weeks (n=813; SUSTAIN 3; semaglutide 1.0 mg
only); once-daily titrated insulin glargine for 30 weeks (n=1089;
SUSTAIN 4); or placebo for 30 weeks (n=397; SUSTAIN 5).
Subjects in SUSTAIN 2-4 were on 1-2 oral antidiabetic drugs
(metformin, sulphonylureas, thiazolidinediones), while subjects in
SUSTAIN 5 were on basal insulin ± metformin. Change in HbA1c

and body weight by baseline HbA1c (≤7.5%, >7.5 to 8.0%, >8.0
to 8.5%, >8.5 to 9.0% and >9%) were analysed.
Results: Semaglutide reduced mean HbA1c from baseline to end of
treatment in all subgroups vs all comparators. Mean HbA1c de-
creased by 0.7-2.5% with semaglutide 0.5 mg and 0.9-2.8% with
semaglutide 1.0 mg. With comparators, change from baseline in
mean HbA1c ranged from a decrease of 1.8% to an increase of
0.6%. (Table). Across trials the reduction in HbA1c was consistent-
ly greater with higher baseline HbA1c. In subjects with the highest
baseline HbA1c (>9%), the HbA1c target of <7% was achieved in
33-47% and 40-61% of subjects treated with semaglutide 0.5 and
1.0 mg, respectively, vs 3-21% with comparators; while 61-79%
and 71-94% vs 7-60% achieved an HbA1c level of <8%. Greater
weight reduction with semaglutide vs comparators was observed
across all baseline HbA1c subgroups: mean body weight decreased
by 2.8-5.1 kg with semaglutide 0.5 mg, 2.5-9.2 kg with
semaglutide 1.0 mg, and by 2.9 kg to an increase of 2.6 kg with
comparators. There was no relationship between the magnitude of
weight reduction and baseline HbA1c level. No new safety or tol-
erability issues were observed with semaglutide in the SUSTAIN
1-5 trials.
Conclusion: Semaglutide treatment consistently showed greater efficacy
in lowering HbA1c and body weight vs comparators, regardless of base-
line HbA1c. The reduction of HbA1c was consistently greater with higher
baseline HbA1c; there was no relationship with the magnitude of weight
reduction and baseline HbA1c.
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Semaglutide-induced reductions in insulin resistance are mediated
primarily via weight loss in subjects with type 2 diabetes (SUSTAIN
1-3)
V. Fonseca1, M. Capehorn2, S. Garg3, E. Jodar4, S. Birch5, A.G. Holst5, J.
Seufert6;
1Tulane University Health Sciences Center, New Orleans, USA,
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5NovoNordiskA/S, Søborg, Denmark, 6University of Freiburg, Freiburg,
Germany.

Background and aims: Semaglutide, a glucagon-like peptide-1
(GLP-1) analogue in development for the once-weekly treatment
of type 2 diabetes (T2D), has demonstrated significant and clini-
cally meaningful weight loss (WL) vs placebo and active compar-
ators. As WL improves insulin resistance (IR), the present post-
hoc analysis explored the association between these two parame-
ters across three of the pivotal semaglutide trials, SUSTAIN 1-3,
where it was scientifically relevant to measure IR.
Materials and methods: In the phase 3a SUSTAIN 1-3 trials, sub-
jects were randomised to semaglutide s.c. 0.5 mg (SUSTAIN 1
and 2 only) or 1.0 mg once weekly. Comparators were placebo,
sitagliptin 100 mg once daily and exenatide extended release (ER)
2.0 mg once weekly in SUSTAIN 1, 2 and 3, respectively.
Change from baseline to end of treatment (30-56 weeks) in body
weight and IR (assessed using homeostasis model assessments,
HOMA-IR) were calculated. Change in HOMA-IR by weight
change was evaluated. A mediation analysis was performed to
quantify the extent of the improvement in HOMA-IR mediated
by weight change (natural indirect effect) and that not mediated
by weight change (natural direct effect).
Results: Mean body weight across the SUSTAIN 1-3 trials (baseline
89.5-95.8 kg) decreased significantly by 3.7-4.3 kg and 4.5-6.1 kg with
semaglutide 0.5 mg and 1.0 mg, respectively, vs 1.0 kg, 1.9 kg and 1.9 kg
with placebo, sitagliptin and exenatide ER (p<0.0001 vs all comparators).
IR decreased by 27-36% and 32-46% with semaglutide 0.5 mg and 1.0
mg, respectively, vs 17%, 28% and 28% with placebo, sitagliptin and
exenatide ER. Analysis of the reduction in IR by weight change showed
that greater reductions in body weight were generally associated with
greater reductions in IR (Figure; p≤0.0001). In SUSTAIN 1, the reduc-
tions in IR were 15% and 21% greater with semaglutide 0.5 mg and
1.0 mg vs comparator, respectively, with 10% and 7% mediated by
WL. Corresponding values for SUSTAIN 2 were 12% and 25%, with
9% and 23% mediated by WL. For semaglutide 1.0 mg in SUSTAIN 3,
the values were 23%, with 16% mediated by WL. Across the trials, the
effect mediated by WL was significant, except for semaglutide 1.0 mg in
SUSTAIN 1. The effect not mediated by WL was 2-15% and not
significant.
Conclusion: Semaglutide treatment consistently reduced body weight
and IR in subjects with T2D in the SUSTAIN 1-3 trials. Greater WL
was generally associated with greater reductions in IR. The reductions
in IR observed with semaglutide vs comparators were primarily mediated
by a significant effect on body weight.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208
Supported by: Novo Nordisk A/S
Disclosure: V. Fonseca: Grants; Asahi, Bayer. Lecture/other fees;
Takeda, Novo Nordisk, Astra- Zeneca, Janssen, Sanofi- Aventis,
Eli Lilly.
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More semaglutide-treated subjects achieved HbA1c below 7%
without weight gain, hypoglycaemia, and gastrointestinal adverse
events vs comparators in the SUSTAIN 1-5 trials
J.H. DeVries1, C. Desouza2, S. Bellary3, J. Unger4, E.O. Bangsgaard5, J.
Zacho5, V. Woo6;
1Faculty of Medicine, Academic Medical Center, Amsterdam,
Netherlands, 2University of Nebraska Medical Center, Omaha, USA,
3Aston University, Birmingham, UK, 4Catalina Research Institute,
Chino, USA, 5Novo Nordisk A/S, Søborg, Denmark, 6University of
Manitoba, Winnipeg, Canada.

Background and aims: Semaglutide is a glucagon-like peptide 1 (GLP-
1) analogue in development for the treatment of type 2 diabetes (T2D).
The SUSTAIN 1-5 trials evaluated s. c. semaglutide in subjects with T2D
vs placebo (as monotherapy and as an add-on to insulin), sitagliptin,
exenatide extended release, and insulin glargine over 30-56 weeks.
Across the trials, significantly more semaglutide-treated subjects
achieved HbA1c targets vs comparators, as well as clinically relevant
reductions in body weight (BW). However, it is important to weigh the
benefits of achieving HbA1c targets and weight loss against the risk of
hypoglycaemia and gastrointestinal (GI) adverse events (AEs). To eval-
uate the potential of semaglutide in helping subjects achieve HbA1c tar-
gets, additional analyses were performed with data from the SUSTAIN 1-
5 trials using composite endpoints which included HbA1c targets, weight
gain, hypoglycaemia, and GI AEs.
Materials and methods: Analyses were performed on randomised and
treated subjects using a logistic regression for two composite endpoints at
the end of treatment. The first endpoint (pre-specified) was the proportion
of subjects achieving HbA1c <7% (53 mmol/mol), no weight gain and no
severe or blood-glucose (BG)-confirmed symptomatic hypoglycaemia.
The second endpoint (post-hoc) was the proportion of subjects achieving
the pre-specified endpoint without moderate/severe GI AEs.
Results: Significantly more subjects treated with semaglutide 0.5 mg and
1.0 mg once weekly achieved the composite endpoint of HbA1c <7%
without weight gain or severe/BG-confirmed symptomatic
hypoglycaemia vs comparators (all p<0.0001, Table). For the post-hoc
endpoint, significantly more semaglutide-treated subjects achieved
HbA1c <7% without weight gain, severe/BG-confirmed symptomatic
hypoglycaemia, and without moderate/severe GI AEs vs comparators
(all p<0.0001, Table).
Conclusion: In a broad range of subjects with T2D participating in the
SUSTAIN 1-5 trials, significantly more subjects achieved HbA1c <7% with
semaglutide vs comparators without weight gain or hypoglycaemia.
Moreover, semaglutide remained favourable vs comparators when the com-
posite endpoint included the component of no moderate/severe GI AEs.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT02305381
Supported by: Novo Nordisk A/S
Disclosure: J.H. DeVries: Grants; Abbott, Dexcom, Medtronic, Novo
Nordisk, Senseonics, Sanofi. Lecture/other fees; Novo Nordisk,
Senseonics. Other; MSD, Novo Nordisk, Roche Diagnostics, Sanofi.
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Superior glycaemic control with semaglutide across SUSTAIN 1-5
clinical trials
A. Ahmann1, F. Chow2, V. Fonseca3, R. Mehta4, H.F. Thomsen5, D.
Thielke5, J. Petrie6;
1Harold Schnitzer Diabetes Health Center, Portland, USA, 2Prince of Wales
Hospital, Shatin, Hong Kong, 3School ofMedicine, Tulane University, New
Orleans, USA, 4National Institute of Medical Sciences and Nutrition,
Mexico City, Mexico, 5Novo Nordisk A/S, Søborg, Denmark, 6Institute of
Cardiovascular and Medical Sciences, Glasgow, UK.

Background and aims: Semaglutide, a glucagon-like peptide 1 (GLP-1)
analogue in development for once-weekly treatment of type 2 diabetes
(T2D), demonstrated superior reductions in HbA1c vs placebo and active
comparators in the SUSTAIN 1-5 clinical trials. Pre-specified analyses
included change from baseline in HbA1c and fasting plasma glucose
(FPG), and the proportions of subjects achieving HbA1c targets (<7.0%
or ≤6.5%) for semaglutide 0.5 mg and 1.0 mg.
Materials andmethods: In these phase 3a trials, 3918 subjects with T2D
(HbA1c 7.0-10.0/10.5%) were randomised to once-weekly s.c
semaglutide 0.5 mg or 1.0 mg vs placebo for 30 weeks (n=388;
SUSTAIN 1); vs once-daily sitagliptin 100 mg for 56 weeks (n=1231;
SUSTAIN 2); vs once-weekly exenatide extended release 2.0 mg for 56
weeks (n=813; SUSTAIN 3; semaglutide 1.0 mg only); vs once-daily
insulin glargine (treat-to-target) for 30 weeks (n=1089; SUSTAIN 4); or
vs placebo as an add on to basal insulin for 30 weeks (n=397; SUSTAIN
5). Background medication consisted of 1-2 oral antidiabetic drugs (met-
formin, sulphonylureas, thiazolidinediones) in SUSTAIN 2-4 and basal
insulin ± metformin in SUSTAIN 5.
Results: Semaglutide consistently reduced mean HbA1c from base-
line to end of treatment vs all comparators. Mean HbA1c decreased by
1.2-1.5% with semaglutide 0.5 mg and 1.5-1.8% with semaglutide
1.0 mg, vs 0.02-0.9% with comparators (all p<0.0001). Furthermore,
a significantly higher proportion of subjects achieved HbA1c targets
of <7% and ≤6.5% with semaglutide 0.5 mg and 1.0 mg than with
comparators (all p<0.0001; Table 1). Mean FPG reductions were
greater with semaglutide vs comparators: 1.6-2.5 mmol/L with
semaglutide 0.5 mg and 2.3-2.8 mmol/L with semaglutide 1.0 mg
vs 0.5-2.1 mmol/L with comparators (all p≤0.0002 except
semaglutide 0.5 mg vs insulin glargine).
Conclusion: Once-weekly s.c. semaglutide provided significant im-
provements in glycaemic control across the diabetes treatment continu-
um, from treatment-naïve subjects to those with advanced diabetes re-
ceiving insulin. No new safety or tolerability issues were observed with
semaglutide in the SUSTAIN 1-5 trials.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT02305381
Supported by: Novo Nordisk A/S
Disclosure: A. Ahmann: Employment/Consultancy; Dexcom.
Grants; Novo Nordisk, Dexcom, Lexicon, Medtronic, Sanofi.
Lecture/other fees; Novo Nordisk, Dexcom. Other; Novo
Nordisk, Dexcom.

817
Treatment with semaglutide provides superior body weight
reduction vs comparators in subjects with type 2 diabetes across the
SUSTAIN 1-5 trials
I. Lingvay1, J. Lüdemann2, M. Marre3, K. Uusinarkaus4, V. Woo5, H.F.
Thomsen6, N. Wijayasinghe6, M. Davies7;
1University of Texas Southwestern Medical Center at Dallas, Dallas,
USA, 2Diabetes Medical Center, Falkensee, Germany, 3Hôpital Bichat-
Claude Bernard, Paris, France, 4CSHP DaVita Clinical Research,
Colorado Springs, USA, 5Health Sciences Center, Winnipeg, Canada,
6Novo Nordisk A/S, Søborg, Denmark, 7University of Leicester,
Leicester, UK.

Background and aims: Semaglutide is a glucagon-like peptide 1
(GLP-1) analogue in development for the treatment of type 2
diabetes (T2D). The SUSTAIN 1-5 trials evaluated s.c.
semaglutide vs comparators. This review aims to characterise the
effects of semaglutide treatment on body weight (BW) in a broad
range of subjects with T2D across SUSTAIN 1-5.
Materials and methods: SUSTAIN 1-5 were five phase 3a, multi-
centre, randomised trials involving 3,918 subjects with T2D.
Subjects were treatment-naïve (n=388, placebo; SUSTAIN 1), on
metformin and/or thiazolidinediones (n=1231, sitagliptin;
SUSTAIN 2), taking up to two oral antidiabetic drugs (n=813,
exenatide extended release [ER]; SUSTAIN 3), insulin-naïve on
stable treatment with metformin ± sulphonylureas (n=1089, insulin
glargine; SUSTAIN 4), or on basal insulin ± metformin (n=397,
placebo; SUSTAIN 5). The primary endpoint for all trials was
change from baseline (BL) in HbA1c. Pre-specified analyses in-
cluded change from BL in BW, proportion of subjects achieving
≥5% and ≥10% BW loss from BL, and change in waist
circumference.
Results: Mean BW was significantly reduced from BL by 3.5-
6.4 kg with semaglutide vs a 1.9 kg reduction to 1.2 kg increase
with comparators (p<0.05 for all; Table). Significantly more
semaglutide-treated subjects achieved ≥5% and ≥10% BW loss
from BL vs comparators (Proportion with ≥10% BW loss from
BL, OR [95% CI]: SUSTAIN 1, 0.5 mg 3.60 [1.09; 11.95],
1.0 mg 6.23 [1.98; 19.61] vs placebo; SUSTAIN 2, 0.5 mg 4.09
[2.26; 7.40], 1.0 mg 8.85 [5.01; 15.61] vs sitagliptin; SUSTAIN
3, 1.0 mg 5.39 [3.20; 9.07] vs exenatide ER; SUSTAIN 4, 0.5 mg
6.35 [2.42; 16.69], 1.0 mg 14.51 [5.70; 36.92] vs basal insulin;
SUSTAIN 5, 0.5 mg 3.18 [1.05; 9.63], 1.0 mg 12.80 [4.51;
36.33] vs placebo; p<0.05 for all; Table). Furthermore,
semaglutide treatment led to significantly greater reductions in
waist circumference from BL (cm) vs comparators (estimated
treatment difference (ETD) [95% CI]: SUSTAIN 1, 0.5 mg -1.84
[-3.40; -0.28], 1.0 mg -2.18 [-3.74; -0.61] vs placebo; SUSTAIN
2, 0.5 mg -2.10 [-2.91; -1.29], 1.0 mg -3.67 [-4.48; -2.87] vs
sitagliptin; SUSTAIN 3, 1.0 mg -2.76 [-3.63; -1.89] vs exenatide
ER; SUSTAIN 4, 0.5 mg -3.42 [-4.24; -2.59], 1.0 mg -4.76 [-
5.59; -3.93] vs basal insulin; SUSTAIN 5, 0.5 mg -1.46 [-2.83; -
0.09], 1.0 mg -4.05 [-5.42; -2.67] vs placebo; p<0.05 for all).
Conclusion: Semaglutide treatment consistently provided significant re-
ductions in BW, BMI and waist circumference vs comparators in a broad
range of subjects with T2D.
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Semaglutide consistently reduces both fasting and postprandial
glucose levels across SUSTAIN 1-5 clinical trials
B. Cariou1, J. Unger2, E. Jódar3, S. Birch4, S. Tadayon4, V.R. Aroda5;
1L’Institut du Thorax, CHU Nantes, Nantes, France, 2Catalina Research
Institute, Chino, USA, 3Facultad de Ciencias de la Salud, Hospital
Universitario Quirónsalud Madrid, Madrid, Spain, 4Novo Nordisk A/S,
Søborg, Denmark, 5MedStar Health Research Institute, Hyattsville, USA.

Background and aims: Improvements in both fasting plasma glucose
(FPG) and postprandial glucose (PPG) levels are major contributors to
achieving HbA1c targets in subjects with type 2 diabetes (T2D). Short-
acting glucagon-like peptide-1 receptor agonists (GLP-1 RAs) generally
demonstrate greater improvements in PPG following injection, while
long-acting GLP-1 RAs have shown greater effects on FPG with more
modest effects on PPG. Semaglutide is a GLP‑1 analogue in development
for the treatment of T2D. Semaglutide demonstrated superior HbA1c re-
ductions (1.2-1.5% with semaglutide 0.5 mg and 1.5-1.8% with
semaglutide 1.0 mg) vs comparators across the SUSTAIN 1-5 clinical
trials when used as monotherapy, add-on to metformin, with 1-2 oral
anti-diabetic medications or with basal insulin. The aim of this analysis
was to assess the effect of once-weekly s.c. semaglutide on FPG and PPG
across the SUSTAIN 1-5 trials.
Materials and methods: In these phase 3a trials, a total of 3918 subjects
(HbA1c 7.0-10.0/10.5%) with T2D were randomised to semaglutide 0.5
mg, 1.0 mg or placebo (n=388, SUSTAIN 1); sitagliptin (n=1231,
SUSTAIN 2); exenatide extended release [ER] (n=813, SUSTAIN 3, vs
semaglutide 1.0 mg only); insulin glargine [IGlar] (n=1089, SUSTAIN
4); or placebo as add-on to basal insulin ± metformin (n=397, SUSTAIN
5); for 30 or 56 weeks. The effect of semaglutide 0.5 and 1.0 mg vs
comparators on FPG and PPG (mean and postprandial increments), de-
rived from laboratory values and from the 7/8-point self-measured plasma
glucose (SMPG) profile, was assessed (vs baseline) at the end of treat-
ment based on the full analysis set using on-treatment without rescue
medication data.
Results: Semaglutide reduced mean FPG from baseline (Table).
Reductions in FPG were significantly greater with semaglutide 1.0 mg
vs comparators (all p≤0.0002). Reductions were also significantly greater
with semaglutide 0.5 mg vs placebo and sitagliptin (all p≤0.0002), but not
vs IGlar. Semaglutide reduced mean PPG increments (Table). The reduc-
tions in PPG increments were significantly greater with semaglutide
1.0 mg vs comparators (all p<0.02). Reductions were also greater with
semaglutide 0.5 mg vs IGlar and placebo when added to insulin (both
p<0.004), but not vs placebo (monotherapy) and sitagliptin (p=0.0807
and p=0.0926, respectively). Mean SMPG levels were significantly

reduced with semaglutide 0.5 and 1.0 mg vs all comparators
(p<0.0001), with the exception of semaglutide 0.5 mg vs IGlar.
Conclusion: Semaglutide administered once weekly consistently re-
duced FPG and PPG in subjects with T2D across the SUSTAIN 1-5 trials,
suggesting that both components contribute to significantly better
glycaemic control vs comparators.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT02305381
Supported by: Novo Nordisk A/S
Disclosure: B. Cariou: Grants; Sanofi, Regeneron, Pfizer. Honorarium;
Amgen, AstraZeneca, Pierre Fabre, Janssen, Eli Lilly, Merck Sharp &
Dohme, Novo Nordisk, Sanofi, Takeda. Other; Sanofi, Regeneron.
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Efficacy and safety of once-weekly semaglutide in elderly subjects
with type 2 diabetes: post hoc analysis of SUSTAIN 1-5 trials
M. Warren1, L. Chaykin2, D. Trachtenbarg3, G. Nayak4, N.
Wijayasinghe4, B. Cariou5;
1Physicians East, Greenville, 2Meridien Research, Bradenton,
3University of Illinois College of Medicine at Peoria, Peoria, USA,
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Thorax, Nantes, France.

Background and aims: Semaglutide, a glucagon-like peptide 1 (GLP-1)
analogue in development for treatment of type 2 diabetes (T2D), demon-
strated superior reductions in HbA1c and body weight (BW) across the
SUSTAIN 1-5 clinical trials. This post hoc analysis evaluated the efficacy
and safety of semaglutide vs comparators in elderly (≥65 years old) and
non-elderly (<65 years old) subjects with T2D.
Materials andmethods: In these phase 3a trials, subjects with T2Dwere
randomised to once-weekly s.c. semaglutide 0.5 mg or 1.0 mg vs placebo
(as monotherapy or as add-on to basal insulin), sitagliptin, exenatide
extended release [ER], or insulin glargine.
Results: The analyses included a total of 854 subjects ≥65 years old (mean
age: 69-70 years) and 3045 subjects <65 years old (mean age: 50-55 years).
Semaglutide consistently reduced mean HbA1c and BW from baseline to
end of treatment in both age groups, and reductions were greater than with
comparators (Table). The efficacy of semaglutide vs comparators in HbA1c

and BW reduction was comparable between age groups. In subjects receiv-
ing semaglutide 0.5 mg, 1.0 mg and comparators, the respective proportions
of subjects reporting adverse events (AEs), pooled across trials, were com-
parable in the two age groups: 71.9%, 70.5% and 72.8% (≥65 years age
group) vs 70.7%, 71.0% and 67.2% (<65 years age group). More subjects
≥65 years old reported serious AEs (7.1%, 7.6% and 8.9%) than <65 years
old (6.3%, 7.2% and 5.0%), respectively. The severity of AEs was compa-
rable between age groups; most AEs were mild-to-moderate. The respective
proportions of subjects receiving semaglutide 0.5 mg, 1.0 mg and compar-
ators and prematurely discontinuing treatment due to AEs were higher in the
≥65 years age group (11.1%, 10.6% and 3.8%) than in the <65 years age
group (5.2%, 7.7% and 3.3%).Gastrointestinal (GI) AEsweremore frequent
with semaglutide than with comparators across both age groups. GI AEs
were reported in 41.3%, 45.3% and 26.4% of subjects in the ≥65 years age
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group receiving semaglutide 0.5 mg, 1.0 mg and comparators, respectively,
and in 39.6%, 39.5% and 21.5% of subjects in the <65 years age group.
Reductions in renal function, measured by the change from baseline in
eGFR at week 30, were 3.2, 2.2 and 2.5 mL/min/1.73 m2 in subjects ≥65
years of age receiving semaglutide 0.5 mg, 1.0 mg and comparators, respec-
tively, and were 4.8, 5.4 and 3.4 mL/min/1.73 m2 in subjects <65 years of
age.
Conclusion: Semaglutide demonstrated consistent improvements in
HbA1c and BW vs comparators in elderly subjects ≥65 years old com-
pared with those <65 years old. Despite a higher frequency of premature
treatment discontinuation in subjects ≥65 years old, semaglutide had a
similar safety profile to that of other GLP-1 receptor agonists with no
clinically relevant risks observed in elderly subjects.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT02305381
Supported by: Novo Nordisk A/S
Disclosure:M.Warren:Grants; Novo Nordisk, Eli Lilly, Janssen, Shire,
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Janssen, AstraZeneca, Sanofi, Merck, Mannkind. Other; Novo Nordisk,
Eli Lilly.
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Responder analysis of subjects achievingHbA1c ≥1%and weight loss
≥5% across SUSTAIN 1-5 clinical trials
H.W. Rodbard1, S. Bellary2, I. Hramiak3, Y. Seino4, R. Silver5, E.Q.
Bergan6, S. Birch6, V.R. Aroda7;
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Endocrinology, Nashua, USA, 6Novo Nordisk A/S, Søborg, Denmark,
7MedStar Health Research Institute, Hyattsville, USA.

Background and aims: Semaglutide is a glucagon-like peptide-1 (GLP-
1) analogue in development for once-weekly s.c. treatment of type 2
diabetes (T2D). Semaglutide demonstrated superior HbA1c and body
weight reductions vs comparators across the phase 3a SUSTAIN 1-5
clinical trials. We now report a post-hoc analysis of these trials evaluating
the proportion of subjects who achieved a composite endpoint of both
≥1% (8.6 mmol/mol) reduction in HbA1c and ≥5% weight loss.
Materials and methods: In the SUSTAIN 1-5 clinical trials, once-
weekly s.c. semaglutide 0.5 mg and 1.0 mg was evaluated in 3918 sub-
jects (HbA1c 7.0-10.0% for SUSTAIN 1, 4 and 5, and 7.0-10.5% for
SUSTAIN 2 and 3) with T2D. Semaglutide was evaluated vs placebo

for 30 weeks (n=388; SUSTAIN 1); vs once-daily sitagliptin 100 mg
for 56 weeks (n=1231; SUSTAIN 2); vs once-weekly exenatide extended
release 2.0 mg for 56 weeks (n=813; SUSTAIN 3; semaglutide 1.0 mg
only); vs once-daily insulin glargine (treat-to-target) for 30 weeks
(n=1089; SUSTAIN 4); or vs placebo as an add-on to basal insulin for
30 weeks (n=397; SUSTAIN 5). The binary composite endpoint of sub-
jects achieving ≥1% HbA1c reduction and ≥5% weight loss was analysed
by a logistic regression model, using on-treatment without rescue medi-
cation data withmissing values at end of treatment, imputed from amixed
model for repeated measurements and subsequently dichotomised.
Results: The proportion of subjects achieving both ≥1%HbA1c reduction
and ≥5% weight loss was significantly greater with semaglutide 0.5 mg
(25-35%) and 1.0 mg (38-56%) than with comparators (2-13%; p<0.0001
for all comparisons; Figure). The proportion of subjects achieving the
composite endpoint was greater with semaglutide 1.0 mg vs 0.5 mg
(p<0.0001 for SUSTAIN 2, 4 and 5; p=0.17 for SUSTAIN 1), indicating
a dose-dependent effect. In SUSTAIN 1-4, severe or blood glucose-
confirmed symptomatic hypoglycaemia events were fewer or similar with
semaglutide vs comparators, while in SUSTAIN 5, on a background of
basal insulin, more events were observed with semaglutide than with
placebo. In all five trials, semaglutide was well tolerated, with a safety
profile similar to that reported for other GLP-1 receptor agonists.
Conclusion: With semaglutide treatment, the proportion of subjects
achieving the clinically meaningful composite endpoint of ≥1% HbA1c

reduction and ≥5% weight loss was statistically significantly (p<0.0001)
greater than with comparators.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT02305381
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The impact of gastrointestinal adverse events on weight loss with
semaglutide in subjects with type 2 diabetes
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Background and aims: Semaglutide, a glucagon-like peptide 1 analogue
in development for treatment of type 2 diabetes (T2D), demonstrated
superior reductions in HbA1c and body weight vs placebo and active
comparators across the SUSTAIN 1-5 trials. The most common adverse
events reported with semaglutide were gastrointestinal-related. In a phase
1 trial in obese subjects, semaglutide 1.0 mg was shown to reduce body
weight, appetite and energy intake vs placebo. This post hoc analysis was
undertaken to assess the relationship betweenweight loss and nausea and/
or vomiting in SUSTAIN 1-5.
Materials and methods: In these phase 3a trials, subjects with inade-
quately controlled T2D who were drug-naïve (SUSTAIN 1), on metfor-
min and/or thiazolidinediones (SUSTAIN 2), on 1-2 oral antidiabetic
drugs (SUSTAIN 3), on metformin ± sulphonylureas (SUSTAIN 4) or
on basal insulin ± metformin (SUSTAIN 5) were randomised to
semaglutide s.c. 0.5 mg (excluding SUSTAIN 3) or 1.0 mg (all trials)
once weekly. The populations were divided into subgroups based on
reporting of any nausea and/or vomiting. A mediation analysis was also
performed to separate the overall effect on weight into direct or indirect
(mediated by nausea or vomiting) effects.
Results: Across the five trials, 15.2-24.0% and 21.5-27.2% of subjects
experienced nausea or vomiting with semaglutide 0.5 mg and 1.0 mg, re-
spectively, vs 6.0-14.1% with comparators. Weight loss ≥5% was achieved
by 36.7-46.0% and 44.6-65.6% of subjects with semaglutide 0.5mg and 1.0
mg, respectively, vs 7.0-18.4%with comparators.With semaglutide 0.5 mg,
≥5% weight loss was achieved by 43.7-55.0% of subjects experiencing
nausea or vomiting vs 32.7-44.2% of those without these adverse events.
The corresponding values for semaglutide 1.0 mg were 51.5-86.7% and
42.3-60.1%, respectively. Regardless of nausea or vomiting, weight loss
was consistently greater with semaglutide vs comparators (all p<0.01)
(Table). Overall, weight reductions with semaglutide were greater vs com-
parators by 2.3-6.3 kg. Only 0.07-0.5 kg of this differencewas due to nausea
or vomiting (indirect effects) and these effects were non-significant in most
trials (except for semaglutide 1.0 mg in SUSTAIN 4 and 5); 2.2-5.9 kg was
notmediated by nausea or vomiting (effects were all statistically significant).
Conclusion: Across the SUSTAIN 1-5 trials, weight loss with semaglutide
0.5 mg and 1.0 mg was consistently greater vs comparators, and the contri-
bution to the weight loss mediated by nausea or vomiting was small, indicat-
ing that these events were not the primary cause of weight loss.

Clinical Trial Registration Number: NCT02054897, NCT01930188,
NCT01885208, NCT02128932, NCT2305381
Supported by: Novo Nordisk A/S
Disclosure: S. Atkin: None.
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822
Pharmacokinetics and tolerability of semaglutide in subjects with
hepatic impairment
G. Arold1, V. Kupcová2, L. Jensen3, T. Kvist3, J. Pettersson3, J. Hjerpsted3;
1PRA Health Sciences, Berlin, Germany, 23rd Department of Internal
Medicine, Dérer's Hospital, Bratislava, Slovakia, 3Novo Nordisk A/S,
Søborg, Denmark.

Background and aims: Semaglutide is a glucagon-like peptide-1 recep-
tor agonist in development for the treatment of type 2 diabetes (T2D).
Impaired hepatic functionmay affect the pharmacokinetics (PK) of drugs.
This trial investigated whether the PK of semaglutide was altered in
subjects who had various degrees of hepatic impairment (HI), versus
subjects with normal hepatic function.
Materials andmethods: This was amulticentre, open-label, parallel-group
trial in which subjects with varying degrees of HI or normal hepatic function
received a single, subcutaneous dose of 0.5 mg semaglutide. Using the
Child-Pugh criteria, subjects with stable HI were assigned to one of three
HI function groups (mild, moderate or severe). Subjects with normal hepatic
function were enrolled for comparison. Semaglutide plasma concentrations
were assessed regularly for up to 35 days (840 hours) post-dose. The primary
PK endpoint was area under the semaglutide plasma concentration-time
curve from time zero to infinity (AUC0-∞). ’No effect’ was declared if the
90% confidence interval [CI] for the ratio between the HI and normal func-
tion groups was within the interval 0.70-1.43. Secondary endpoints included
maximum plasma semaglutide concentration (Cmax), time to reach Cmax

(tmax), terminal elimination half-life (t1/2), renal clearance (CL/R), and protein
binding (in vitro assessments on pre-dose plasma samples). The safety and
tolerability of semaglutide was also assessed.
Results: Forty-four subjects were allocated to four HI function groups:
normal (n=19), mild (n=8), moderate (n=10), and severe (n=7).
Semaglutide exposure was similar across all groups (Figure), as the
AUC0-∞ met the criterion of ‘no effect’ for all three HI groups versus
the group with normal hepatic function (AUC0-∞ treatment ratios for:
mild/normal 0.95 [90% CI, 0.77-1.16]; moderate/normal 1.02 [0.93-
1.12]; severe/normal 0.97 [0.84-1.12]). In addition, semaglutide Cmax

did not appear to be influenced by hepatic function, as treatment ratios
were: mild/normal 0.99 [0.80-1.23]; moderate/normal 1.02 [0.88-1.18];
and severe/normal 1.15 [0.89-1.48] (sensitivity analysis of the latter,
which excluded one extreme semaglutide concentration for one subject:
1.05 [0.88-1.25]). Median tmax and t1/2 were similar (54-78 hours and
150-163 hours, respectively) in all groups. Plasma protein binding was
>99% in all subjects. A total of 12 adverse events were reported in 10
subjects; none were serious and all were mild or moderate, and transient.
No new safety or tolerability issues were observed.
Conclusion: Semaglutide exposure was not affected by hepatic impair-
ment. Semaglutide was well tolerated and there were no new safety is-
sues. The results suggest that no dose adjustment of semaglutide is nec-
essary in subjects with hepatic impairment.
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Clinical Trial Registration Number: NCT02210871
Supported by: Novo Nordisk A/S
Disclosure: G. Arold: None.

823
The effect of liraglutide on bone turnover during exercise training in
patients with type 2 diabetes
P. Mensberg1, E. Espersen1, K.A. Sjøberg2, H. Storgaard1, N.R.
Jørgensen3,4, S. Nyby1, B. Kiens2, E.A. Richter2, F.K. Knop1,5, T.
Vilsbøll1,6;
1Center for Diabetes Research, Gentofte Hospital, University of
Copenhagen, Gentofte, 2Department of Nutrition, Exercise and Sports,
Section of Molecular Physiolgy, Faculty of Science, University of
Copenhagen, Copenhagen, 3Department of Clinical Biochemistry,
Rigshospitalet - Glostrup, Glostrup, 4OPEN, Odense Patient data
Explorative Network, Odense University Hospital, Institute of of
Clinical Research, University of Southern Denmark, Odense,
5Department of Clinical Medicine, Faculty of Health and Medical
Sciences, University of Copenhagen, 6Steno Diabetes Center
Copenhagen, University of Copenhagen, Copenhagen, Denmark.

Background and aims: Type 2 diabetes (T2D) is associated with normal
bone mineral density (BMD), but an increased fracture risk. We investi-
gated the effect of liraglutide treatment combined with exercise training
on the bone formationmarkers osteocalcin and procollagen type-1 amino-
terminal propeptide (P1NP), the bone resorption marker C-terminal
telopeptide of type 1 collagen (CTX), whole-body BMD and whole-
body bone mineral content (BMC) in patients with T2D.
Materials and methods: Nineteen middle-aged, dysregulated, obese,
untrained patients with T2D treated with diet and/or metformin were
randomized to receive once-daily injection with liraglutide 1.8 mg
(n=12) or placebo (n=7) during 16 weeks. Both groups had three super-
vised 60-minute training sessions per week: two spinning sessions and
one session with resistance training. All patients underwent a liquid meal
test and a dual energy X-ray absorptiometry scan before and after the
intervention.
Results: Significant increases in fasting plasma osteocalcin from 9.4±3.2
(mean±SD) to 11.0±3.6 μg/l (P=0.005) and CTX from 0.107±0.1 to
0.161±0.1 μg/l (P=0.001) were observed in the liraglutide group whereas
no changes were observed in the placebo group (10.7±1.9 to 11.6±2.9 μg/
l (P=0.297) and 0.155±0.1 to 0.222±0.1 μg/l (P=0.250), respectively). In
the liraglutide group, area under the curve for osteocalcin during a meal
test increased from 2.386±824 to 2.714±944 μg/l × min (P=0.005) and
for CTX from 17.7±7.3 to 27.6±9.1 μg/l × min (P=0.003); no changes
were observed in the placebo group (2.346±762 to 2.669±1016 μg/l
(P=0.156) and 21.1±8.4 to 24.7±19.8 μg/l (P=0.313), respectively).
Plasma levels of P1NP were unaffected in both groups. Whole-body
BMD and total BMC were unchanged in both groups.
Conclusion: In conclusion, liraglutide treatment combined with exercise
for 16 weeks seems to increase bone turnover without affecting whole-
body BMD and BMC, respectively, in untrained patients with T2D.
Clinical Trial Registration Number: NCT01455441
Disclosure: P. Mensberg: Grants; Unrestricted grant from Novo
Noridisk.

824
Steady state blood glucose control for once weekly dulaglutide during
peak and trough concentration days
H. Patel1, L. Fernández Landó1, N. Jia2, C.C. Tang3, L.S. Tham3;
1Lilly USA, LCC, Indianapolis, 2Eli Lilly and Company, Indianapolis,
USA, 3Lilly-NUS Centre for Clinical Pharmacology, Singapore,
Singapore.

Background and aims: Dulaglutide (DU), a GLP-1 receptor agonist,
with a half-life of ~5 days, is administered once weekly in patients with

type 2 diabetes. In this post hoc analysis of AWARD-3, the sustainability
of DU glycaemic effect over a 7-day interval at steady state (attained
between 2-4 weeks of dosing) was assessed. AWARD-3 was considered
for this analysis as it was the only monotherapy study of DU.
Materials and methods: Within 1 week prior to the Week 26 visit,
patients were asked to collect 8-point self-monitored blood glucose
(SMBG) profiles on any 2 non-consecutive days. All evaluable SMBG
profiles with valid dosing dates were segregated according to Days 1-7 of
a dosing interval. SMBG data on DU peak (Day 2/3) and trough (Day
6/7) plasma concentration days were tested for equivalence. A mixed
effect model with random intercept and the time of SMBG collection
(peak/trough) as a single covariate, was fitted for statistical analysis.
Results: Mean daily SMBG concentrations were found to be equivalent
between DU peak and trough days for both doses (Table). Model-
predicted DU concentrations (90% prediction interval) also remained
above the minimum effective concentration throughout the 7-day period.
Conclusion: Throughout the weekly dosing interval at steady state, DU
has a similar effect on blood glucose control during peak and trough
plasma concentration days, as assessed by the change in mean daily
SMBG concentrations.

Clinical Trial Registration Number: NCT01126580
Disclosure:H. Patel: Employment/Consultancy; Eli Lilly and Company.
Stock/Shareholding; Eli Lilly and Company.

825
Acute effects of lixisenatide on gastric emptying, glycaemia and
'postprandial' blood pressure responses to an oral glucose load in
healthy subjects and type 2 diabetes
K.L. Jones1, R.S. Rigda1, M.D.M. Buttfield2, S. Hatzinikolas1, H.T.
Pham1, C.S. Marathe1, T. Wu1, K. Lange1, L.G. Trahair1, C.K. Rayner1,
M. Horowitz1;
1School ofMedicine, University of Adelaide, 2School of Health Sciences,
University of South Australia, Adelaide, Australia.

Background and aims: Postprandial hypotension (PPH), a fall in systol-
ic blood pressure (SBP) of >20mmHg after a meal, occurs frequently in
older people and patients with type 2 diabetes (T2DM) and is associated
with considerable morbidity and increased mortality. Current manage-
ment of PPH is suboptimal. We have shown that the magnitude of the
postprandial fall in BP is greater when gastric emptying (GE) is relatively
more rapid and that intravenous (iv) administration of glucagon-like pep-
tide-1 (GLP-1), in addition to slowing GE, attenuates the postprandial fall
in BP and rise in splanchnic blood flow in T2DM. We have now evalu-
ated the effects of the short-acting GLP-1RA, lixisenatide (LIXI), on GE
and the BP, superior mesenteric artery (SMA) blood flow, and glycaemic
responses to a 75g oral glucose load in healthy and T2DM subjects.
Materials and methods: Fifteen healthy subjects (9M, 6F; age: 67.2 ±
2.3 yr; BMI: 25.4 ± 0.8 kg/m2) and 15 patients with T2DM managed by
diet or metformin alone (9M, 6F; age: 61.9 ± 2.3 yr; BMI: 30.3 ± 0.7 kg/
m2; duration of known diabetes: 5.3 ± 1.2 yr; HbA1c: 6.9 ± 0.2 % (51.8 ±
2.3 mmol/mol)) had concurrent measurements of GE (scintigraphy), BP
(automated machine), SMA blood flow (Doppler ultrasound) and plasma
glucose for 180 min after a 75g glucose drink labelled with 20MBq

Diabetologia (2017) 60 (Suppl 1):S1–S608 S381



99mTc-Calcium Phytate on 2 separate days. All subjects received LIXI
(10mcg sc) or placebo (PLAC) in a randomised, double-blind, crossover
fashion 30 min before the drink. Data are mean values ± SEM.
Results: LIXI slowed GE (% retention at 120 min) markedly in both
healthy subjects (LIXI: 72 ± 5.7% vs PLAC: 38 ± 4.1%; P<0.01) and
T2DM (LIXI: 68 ± 5.5% vs PLAC: 33 ± 2.6%; P<0.01) and attenuated
the fall in systolic BP (P<0.05; Figure) compared to PLAC in both
healthy subjects and T2DM, with no difference between the groups.
The maximum rise in SMA flow was attenuated by LIXI in both the
healthy subjects (LIXI: 521 ± 68 ml/min vs PLAC: 1031 ± 173 ml/min;
P<0.01) and T2DM (LIXI: 187 ± 38 ml/min vs PLAC: 360 ± 72 ml/min;
P<0.01), but was greater in the healthy subjects than T2DM on both the
PLAC and LIXI days (P<0.001 for both). The iAUC 0-120min for plasma
glucose was greater in T2DM (P<0.005) than healthy subjects, and re-
duced by LIXI in both groups (Healthy subjects LIXI 60 ± 24
mmol/l*min vs PLAC 348 ± 36 mmol/l*min; P<0.001 and T2DM
LIXI 204 ± 60 mmol/l*min vs PLAC 600 ± 72 mmol/l*min; P<0.001).
Conclusion: In health and T2DM, the marked slowing of GE of glucose
and consequent reduction in glycaemia induced by lixisenatide (10mcg
sc) are associated with attenuation of the rise of SMA flow and fall in
SBP. Accordingly, lixisenatide may be useful in the management of PPH.

Clinical Trial Registration Number: NCT02308254
Supported by: Sanofi-Aventis Australia Pty Ltd, NHMRC (APP627011)
Disclosure: K.L. Jones: Grants; Sanofi-Aventis Pty Ltd; NHMRC CDA
Research Fellowship (APP627011).

826
Autonomic neuropathy is associated with the lack of glucagon-like
peptide-1 receptor agonists treatment efficacy in patients with type 2
diabetes
L. Duvnjak1,2, T. Bulum1,2, S. Vučković Rebrina1;
1Vuk Vrhovac Clinic for Diabetes, University Hospital Merkur, 2School
of Medicine, University of Zagreb, Zagreb, Croatia.

Background and aims:While glucagon-like peptide-1 receptor agonists
(GLP-1 RA) are widely used in the treatment of type 2 diabetes (T2DM),
factors contributing to the lack of their efficacy have not been fully elu-
cidated. We investigated the potential influence of cardiac autonomic
neuropathy (CAN) in patients not responding to GLP1-RA.
Materials and methods: Two hundred and 14 patients with T2DM; 142
(66%) on liraglutide and 72 (34 %) on exenatide, both added to co-
existing antidiabetic therapy, were divided into 2 groups ( GLP-1 RA
responders and non-responders) and followed for 40 months. Non-
responding was defined by switching to insulin therapy at any time after
intervention during 40months of treatment. Exenatide was started as 5μg
and increased up to 10 μg twice daily. Liraglutide was started as 0.6 mg
and increased up to 1.8 mg once daily. Testing of CANwas carried out on
VAGUS 2100 (Sigma Medizin Technik, Thum, Germany) using a stan-
dard battery of cardiovascular tests based on heart rate variation (HRV):

HRV at rest, HRV during deep breathing, Valsalva maneuver, active or-
thostatic test and blood pressure response to standing. The statistical data
were processed by standard, vector and spectral analysis and following
parameters were obtained: the coefficient of variation at rest (HRV-CV),
the spectrum of low frequency power (LF) and high frequency power
(HF), the coefficient of variation during deep breathing (dbHRV-CV), E
/ I ratio, 30 : 15 ratio and the Valsalva ratio. The resulting parameters were
compared with normal values for the appropriate age, and a pathological
finding of two or more parameters was considered as CAN.
Results: Non-responders (n=47), compared to responders (n=167), were
older (62 vs 59 years, p=0.002), had longer diabetes duration o (14.9 vs
12.7 years, p<0.001), higher systolic (147.5 vs 143.3 mmHg, p=0.001),
diastolic blood pressure (88.1 vs 86.4 mmHg, p= 0.002) and heart rate
(81.1 vs 71.7 beats/min., p=0.001). The non-responders group compared
to responders showed increased CAN presence (9.4% vs 4.7% and 53.1%
vs 19.2%, p<0.001): significantly lower HRV-CVat rest, dbHRV-CVand
Valsalva ratio, a significant attenuation for both LF and HF bands indi-
cating lower parasympathetic or higher sympathetic nerve activity. The
Cox regression model including the possible confounding variables re-
vealed that higher HRV-CV, dbHRV-CV, E/I ratio, LF and LF/HF were
associated with GLP-1 RA therapy success. For each increase in HRV-
CV and dbHRV-CV of 1%, the 40 months chance for achieving
glucoregulation with GLP-1RA increased by 15.6% and 12.3% respec-
tively. The analysis of the time to insulin dependency according to cardiac
autonomic function revealed that patients without CAN required insulin
in 32.05 (27.25-36.87) months while patients with bordeline and patho-
logical autonomic test results ended up with insulin therapy in 22.32
(13.85-30.78) and 21.21 (16.96-25.47) months (p<0.001 and 0.899,
respectively).
Conclusion: Lack of GLP1-RA efficacy appears to be associated with
CAN leading to the shortening of the time of insulin dependency in
T2DM. As autonomic dysfunction could represent a significant factor
leading to treatment failure, early identification of the CAN presence
might be of special clinical interest. The predictive value of the relation-
ship between GLP-1 RA efficacy and autonomic disbalance merits to be
further investigated.
Clinical Trial Registration Number: 7459
Supported by: HrZZ
Disclosure: L. Duvnjak: None.

827
Efficacy of dulaglutide 1.5 mg combined with insulin in older, poorly
controlled insulin-treated patients with long-standing type 2 diabe-
tes: a post-hoc analysis
L. Fernández Landó1, H. Patel1, M. Yu2, K.M. Pantalone3;
1Eli Lilly and Company, Indianapolis, USA, 2Eli Lilly and Company,
Toronto, Canada, 3Department of Endocrinology, Cleveland Clinic,
Cleveland, USA.

Background and aims: This post-hoc analysis assessed the efficacy and
safety of once weekly dulaglutide (DU) 1.5 mg combined with insulin in
patients (pt) with type 2 diabetes (T2D), categorised by subgroups of age
(<65 and ≥65 years; yr), duration of diabetes (DoD; <10 and ≥10 yr) and
baseline (BL) HbA1c [≤9% (≤74.9 mmol/mol) and >9% (>74.9
mmol/mol)] at 6 months (mo).
Materials and methods: A pooled analysis was conducted for efficacy
of two Phase 3 randomised trials (AWARD-4 and -9) that assessed the use
of DU in a similar T2D population with a pooled mean BL age: 59 yr,
DoD: 13 yr and HbA1c: 8.4% (68.3 mmol/mol). Weight and
hypoglycaemia were analysed by individual trial. In AWARD-4, DU +
lispro TID was assessed against glargine + lispro TID. In AWARD-9, DU
added to glargine was assessed against placebo added to glargine. Insulins
were titrated to target in both trials.
Results: At 6 mo, DU 1.5 mg significantly reduced HbA1c in all sub-
groups (p<0.001) with the highest reduction observed in pt with BL
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HbA1c >9% (>74.9 mmol/mol; Table). All except 3 subgroups [DoD <10
yr, AWARD-4; BL HbA1c >9% (>74.9 mmol/mol), both trials] demon-
strated weight loss. The incidence of documented symptomatic
hypoglycaemia was similar in all subgroups in AWARD-4 study; and in
AWARD-9 study, the incidence was numerically greater in subgroups of
≥10 yr DoD, and >9% baseline HbA1c. Themost common adverse events
observed in each trial were gastrointestinal in nature.
Conclusion: DU 1.5 mg combined with basal or prandial insulin is effi-
cacious for pt with T2D independent of age, DoD and BL HbA1c.

Clinical Trial Registration Number: NCT01191268, NCT02152371
Supported by: Eli Lilly and Company
Disclosure: L. Fernández Landó: Employment/Consultancy; Eli Lilly
and Company. Stock/Shareholding; Stock/shareholder.

828
The effect of liraglutide on oxidative nucleic acid modifications in
women with prior gestational diabetes
E.L. Larsen1,2, S. Foghsgaard1, L. Vedtofte1, E.R. Mathiesen3, P.
Damm4, J.A. Svare5, T.D. Clausen6, T. Henriksen2, H.E. Poulsen2,7,
F.K. Knop1,8, T. Vilsbøll1,9;
1Center for Diabetes Research, Gentofte Hospital, University of
Copenhagen, Hellerup, 2Department of Clinical Pharmacology,
Bispebjerg and Frederiksberg Hospital, University of Copenhagen,
Copenhagen, 3Center for Pregnant Women with Diabetes, Department
of Endocrinology, Rigshospitalet, University of Copenhagen,
Copenhagen, 4Center for Pregnant Women with Diabetes, Department
of Obstetrics, Rigshospitalet, University of Copenhagen, Copenhagen,
5Department of Obstetrics and Gynecology, Herlev Hospital, University
of Copenhagen, Herlev, 6Department of Gynecology and Obstetrics,
Nordsjællands Hospital, University of Copenhagen, Hillerød,
7Department of Clinical Medicine, Faculty of Health and Medical
Sciences, University of Copenhagen, Copenhagen, 8Novo Nordisk
Foundation Center for Basic Metabolic Research and Department of
Biomedical Sciences, Faculty of Health and Medical Sciences,
University of Copenhagen, Copenhagen, 9Steno Diabetes Center
Copenhagen, University of Copenhagen, Gentofte, Denmark.

Background and aims: Animal studies have shown that liraglutide, a
glucagon-like peptide-1 analogue, lowers oxidative modifications. RNA
oxidation, measured by urinary excretion of 8-oxo-7,8-dihydroguanosine
(8-oxoGuo), is associated with mortality in patients with type 2 diabetes.
Here, we investigated the effect of liraglutide on oxidative nucleic acid
modifications in women with prior gestational diabetes mellitus (pGDM).
Materials and methods:Women with pGDM (n=104) were randomised
to one-year, double-blinded intervention with liraglutide (1.8 mg, once-
daily) (n=49) or placebo (n=55) followed by a one-year, open-label inter-
vention. An age and BMI matched control group of women without
pGDM was also studied (n=15) at baseline. The urinary excretion of 8-
oxoGuo and 8-oxo-7,8-dihydro-2’-deoxyguanosine (8-oxodG) was de-
termined at baseline, after 53 weeks (52 weeks intervention followed by
one week wash out), and after 104 weeks by ultra-performance liquid

chromatography tandem mass-spectrometry as a measurement of whole
body RNA and DNA oxidation, respectively.
Results: At baseline, similar urinary excretion of 8-oxoGuo/creatinine
(mean±SD: 1.58±0.40 vs. 1.61±0.53 nmol/nmol, p=0.86) and 8-oxodG/
creatinine (1.06±0.33 vs 1.20±0.54 nmol/nmol, p=0.39) was seen in
women with and without pGDM. Treatment with liraglutide for 52 weeks
did not affect urinary excretion of 8-oxoGuo/creatinine (delta values
(mean±SD): -0.01±0.36 vs. -0.00±0.52 nmol/nmol, p=0.91) or 8-
oxodG/creatinine (-0.01±0.25 vs. 0.08±0.45 nmol/nmol, p=0.31) vs. pla-
cebo treatment after a one-week washout period. Subsequent, open-label
treatment with liraglutide for additionally 52 weeks vs. no further treat-
ment did not affect urinary excretion of 8-oxoGuo/creatinine (delta values
from baseline (mean±SD): 0.05±0.29 vs. 0.13±0.43 nmol/nmol, p=0.45)
or 8-oxodG/creatinine (0.15±0.25 vs. 0.30±0.33 nmol/nmol, p=0.10).
Conclusion: In conclusion, women with and without pGDM exhibit
similar RNA and DNA oxidations, and liraglutide treatment for two years
does not seem to affect oxidative nucleic acid modifications in women
with pGDM.
Clinical Trial Registration Number: EUDRACT(2012-001371-37)
Supported by: Unrestricted grant from Novo Nordisk
Disclosure:E.L. Larsen:Grants; Unrestricted grant fromNovo Nordisk.

829
Efficacy of liraglutide QD vs sitagliptin QD vs insulin glargine on
liver fat when combined with metformin in type 2 diabetes subjects
with NAFLD (Light-on Study)
J. Yan1, B. Yao1, H. Kuang2, X. Yang1, H. Deng1, Y. Tan1, Q. Huang3, T.
Hong4, Z. Shan5, J. Dou6, W. Yang7, G. Qin8, H. Yuan9, X. Xiao10, J.
Weng1;
1The Third Affiliated Hospital of Sun Yat-sen University, Guangdong
Provincial Key Laboratory of Diabetology, Guangzhou, 2The First
Affiliated Hospital of Harbin Medical University, Harbin, 3Changhai
Hospital, Shanghai, 4Peking University Third Hospital, Beijing, 5The
First Hospital of China Medical University, Shenyang, 6Chinese PLA
General Hospital, Beijing, 7CHINA-JAPAN Friendship Hospital,
Beijing, 8The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, 9Henan Provincial Peoples Hospital, Zhengzhou, 10Peking
Union Medical College Hospital, Beijing, China.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) has
become epidemic in type 2 diabetes mellitus (T2DM), yet limited data are
available on efficacy and safety of anti-hyperglycemic agents for liver
injury. This study investigated the effects of liraglutide versus sitagliptin
versus insulin glargine on liver fat combined with metformin in NAFLD
patients with T2DM.
Materials and methods: Seventy-five patients with NAFLD and T2DM
inadequately controlled on metformin monotherapy (at least 1500 mg/d)
were randomized to receive liraglutide or sitagliptin or insulin glargine
therapy for 26 weeks. The liver fat index (MRI estimated proton density
fat fraction, MRI-PDFF) was measured by MRI IDEAL IQ (Iterative
Decomposition of water and fat with Echo Asymmetry and Least-
squares estimation). The Chi-square test, paired t test and one way
ANOVA (least significant difference) were used for statistical analysis.
Results: A total of 68 patients finished the study. Baseline characteristics
were similar among the three groups. There was significant improvement
in glycated hemoglobin (HbA1c) in three groups (liraglutide, 7.3±0.7 %
to 6.1±0.6%, P=0.001; sitagliptin, 7.5±0.9 % to 6.6±0.9%, P=0.001;
glargine, 7.7±1.0% to 6.8±1.1 %, P=0.018), whereas the change of
HbA1c (ΔHbA1c) from baseline was not significantly different among
three groups (P>0.05). Both liraglutide and sitagliptin treatment were
associated with a significant decrease in MRI-PDFF (liraglutide,17.8
±6.8% to 13.0±7.0%, P=0.004; sitagliptin,15.9±6.0% to 12.1±4.8%,
P=0.002) and weight (liraglutide, 87.9±12.5 kg to 83.9±10.9 kg,
P=0.004; sitagliptin, 88.2±13.9 kg to 86.5±13.5 kg, P=0.004), but
MRI-PDFF showed no significant change in glargine treatment (14.2
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±5.2% to 13.3±7.1%, P> 0.05), nor did weight (85.2±13.8 kg to 84.1
±14.6 kg, P>0.05). The changes of weight (Δweight) and MRI-
PDFF(ΔMRI-PDFF) from baseline in the liraglutide group were signif-
icantly higher than those in the glargine group(P=0.030 and P=0.009
respectively), whereas Δweight and ΔMRI-PDFF from baseline has no
significant difference between the liraglutide group and sitagliptin group
(P=0.074 and P=0.337 respectively).
Conclusion: The liraglutide or sitagliptin therapy combined with metfor-
min reduced the liver fat in T2DM patients with NAFLD.
Clinical Trial Registration Number: NCT02147925
Supported by: investigator-initiated trial research funds from Novo
Nordisk
Disclosure: J. Yan: None.

830
Dyslipidaemia impairs effects of GLP-1 on nitric oxide action and
oxidative stress in human platelets
C. Barale1, C. Frascaroli2, P. Cataldi2, F. Cavalot2, I. Russo1;
1Department of Clinical and Biological Sciences, University of Turin,
2Metabolic Disease and Diabetes Unit, San Luigi Gonzaga Hospital,
Orbassano, Turin, Italy.

Background and aims:Glucagon-like peptide 1 (GLP-1) exerts impor-
tant effects on the glucose homeostasis and influences the cardiovascu-
lar system. Platelets are very sensitive to the inhibitory effects of nitric
oxide (NO), which is impaired and contributes to platelet hyperreactiv-
ity in Type 2 Diabetes (T2D), thus contributing to increased thrombotic
events. We have recently demonstrated that, in platelets from healthy
subjects, the bioactive GLP-1(7-36) and the GLP-1 analogue
Liraglutide increase platelet sensitivity to NO/cGMP/PKG/VASP path-
way and reduce oxidative stress. We have also found that these GLP-1
effects are reduced in T2DM. Aim of this study was to evaluate if
dyslipidaemia without hyperglycemia affects GLP-1-related peptides
activity on platelet response to NO and reactive oxygen species
(ROS) synthesis in platelets.
Materials and methods: In platelet samples obtained from 26 non dia-
betic patients affected by dyslipidaemia (M/F: 13/13; age 49.4±1.9 years;
BMI: 24.9±0.8 kg/m2; fasting glucose: 91.7±1.6 mg/dl, total cholesterol:
273.5±8.5 mg/dl, HDL-cholesterol: 64.8±4.1 mg/dl, triglycerides 166.7
±21.0 mg/dl, LDL-cholesterol:182.3±7.7 mg/dl) and from 18 healthy
controls (M/F:10/8; age:49.2±3.6 years; BMI: 24.3±0.8 kg/m2), we eval-
uated the GLP-1(7-36) or Liraglutide (100 nmol/l) ability to influence:
i)the anti-aggregating effects of the NO donor Na-nitroprusside (SNP, 5
μmol/l) with the platelet agonists ADP (10 μmol/l), collagen (4 mg/l) and
arachidonic acid (AA, 1 mmol/l) (Born’s method); ii)the SNP-induced
VASP (pVASP) phosphorylation at ser239 (Western Blot); and iii)the
ROS production induced by AA (100 μmol/l)(DCF-DA fluorescence
assay).
Results: In dyslipidaemic subjects compared with healthy subjects, the
effects of GLP-1(7-36) and Liraglutide on platelet response were signif-
icantly lower. In particular, in the presence of GLP-1(7-36): the percent
increase of the anti-aggregating effects of SNP were 7.0±1.9 vs 23.2±4.5
(p=0.0001) with ADP, 8.3±6.8 vs 30.8±5.3 (p=0.02) with collagen and
6.6±3.2 vs 31.8±5.5 (p=0.0001) with AA; the percent increase of the
SNP-induced pVASP levels was 3.5±4.3 vs 33.1±3.9 (p=0.0001); the
percent reduction of ROS synthesis was 10.1±5.2 vs 30.2±7.9 (p=0.03).
In the presence of Liraglutide: the percent increase of the anti-aggregating
effects of SNP were 9.6±2.9 vs 35.3±4.9 (p=0.0001) with ADP, 15.0±5.2
vs 36.8±5.6 (p=0.008) with collagen, 17.0±5.2 vs 36.8±5.1 (p=0.01) with
AA; the percent increase of the SNP-induced pVASPwas 5.1±4.2 vs 40.1
±5.5 (p=0.0001); the percent reduction of ROS synthesis was 15.6±5.7 vs
40.2±7.8 (p=0.01).
Conclusion: In platelets from non diabetic dyslipidaemic subjects, the
ability of GLP-1(7-36) and Liraglutide to enhance the inhibitory pathway
NO/PKG/VASP and reduce ROS production was greatly impaired. Our

findings are suggestive for a role of dyslipidaemia per se to cause a
resistance to GLP-1 effects on platelet function and for dyslipidaemia
being a determinant of impaired GLP-1 action on platelets which we also
observed in T2D.
Supported by: a SISA grant to CB
Disclosure: C. Barale: None.

831
Autonomic regulation may modify the weight reducing effect of
liraglutide in overweight patients with type 1 diabetes
C.S. Hansen1, C.S. Frandsen2, J. Fleischer3, D. Vistisen1, L. Tarnov4,
F.K. Knop5, S. Madsbad2, H.U. Andersen1, T.F. Dejgaard1;
1Steno Diabetes Center, Gentofte, Denmark, 2Endocrinology, Hvidovre
Hospital, Hvidovre, Denmark, 3Clinical Institute of Medicine, Aarhus
University, Aarhus, Denmark, 4Hillrød Hospital, Hillerød, Denmark,
5Center of Diabetes Research, Gentofte Hospital, Gentofte, Denmark.

Background and aims: The exact mechanisms by which glucagon-
like peptide-1 (GLP-1) exerts anorectic effects are unclear, but
peripheral activation of vagal neurons as well as brain GLP-1
receptors seems to be involved. Vagal neurons may also be in-
volved in the effect of GLP-1 on the pancreatic islet function.
The role of the autonomic nervous system (ANS) in the efficacy
of long-acting GLP-1 receptor agonists, such as liraglutide, in
patients with type 1 diabetes is unknown. We assessed the effect
of autonomic neuropathy on liraglutide-induced weight loss, insu-
lin requirement and rates of hypoglycaemia. We investigated the
effect of liraglutide treatment on ANS function.
Materials and methods: Lira-1 was a randomised, double-blind,
placebo-controlled trial assessing the efficacy of 1.8 mg
liraglutide once-daily for 24 weeks in obese and poorly controlled
type 1 diabetes. ANS function was assessed by cardiovascular
reflex tests (CARTs): heart rate response to deep breathing (E/I
ratio), to standing (30/15 ratio) and to the Valsalva manoeuvre.
Participants with two or three pathological CARTs were diagnosed
as having cardiovascular autonomic neuropathy (CAN). In addi-
tion, ANS function was assessed by resting heart rate variability
indices by parasympathetic measures (RMSSD and high frequency
power (HF)) mixed sympathetic and parasympathetic measures
(SDNN, low frequency power (LF) and total power (TP).
Results: 100 patients aged 48 (SD 12) years, with a mean HbA1c

of 72 mmol/mol (SD 7) and a mean BMI of 30 (SD 3) kg/m2

were assigned to liraglutide or placebo. 30 percent of all partici-
pants had CAN. Patients with and without CAN had a similar
liraglutide induced weight loss of 6.1 kg (SD 4.0) and 5.8 kg
(SD 2.9) (p=0.9), respectively. One SD higher level in baseline
values of the 30/15 ratio, SDNN and TP was associated with
increased weight reduction by liraglutide of 0.97 kg (95% CI:
0.25;1.69, p<0.01), 0.77 kg (95 % CI 0.13;1.40, p=0.02) and
0.69 kg (95% CI -0.001;1.39, p=0.06) respectively. CAN mea-
sures were not associated with change in insulin requirements.
In the liraglutide group, the rate of hypoglycaemic events was
higher in patients with CAN vs. patients with no CAN. The be-
tween group rate ratio (RR) was 1.32 (95% CI 1.13; 1.54
p<0.001). A one SD higher level of HF and RMSSD was asso-
ciated with lower rates of hypoglycaemia (RR<0.8, p<0.0001 for
both). In the placebo group, CAN and increased values of the E/I
ratio, SDNN, LF, TP and RMSSD were associated with less
events (data not shown). Liraglutide treatment did not induce
change in CARTs or HRV indices.
Conclusion: During treatment with liraglutide in obese type 1 diabetes
patients, autonomic dysfunction but not the diagnosis of CAN was asso-
ciated with less weight loss. The E/I ratio (a measure of vagal function)
was not associated with weight reduction suggesting that the weight loss
may be independent of the vagus nerve activity. Autonomic neuropathy

Diabetologia (2017) 60 (Suppl 1):S1–S608S384



measures were not associated with insulin requirements and only para-
sympathetic measures were associated with hypoglycaemia in the
liraglutide group.
Clinical Trial Registration Number: NCT01612468
Supported by: Unrestricted study grant from Novo Nordisk A/S
Disclosure: C.S. Hansen: None.
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Liraglutide treatment reduces the NA and SNP relaxant effect on the
rat isolated gastric fundus: comparison with a model of non-obese
type 2 diabetes
S. Silva1,2, A. Carrêlo1,3, B. Martins1,2, R. Seiça3, C. Fontes Ribeiro1, P.
Matafome3,4;
1Laboratory of Pharmacology and Experimental Therapeutics/Institute
for Biomedical Imaging and Life Sciences (IBILI), Faculty of
Medicine, University of Coimbra, 2Group of Pharmacology and
Pharmaceutical Care, Faculty of Pharmacy, University of Coimbra,
3Laboratory of Physiology, IBILI, Faculty of Medicine, University of
Coimbra, 4Department of Complementary Sciences, Instituto
Politécnico de Coimbra, Coimbra Health School (ESTeSC), Coimbra,
Portugal.

Background and aims: GLP-1R agonists (GLP-1RA) have been devel-
oped for the treatment of type 2 diabetes (T2D) and obesity because of
their beneficial metabolic and anorexic effects. Regarding the gastroin-
testinal tract, they delay gastric emptying and inhibit gut motility through
activation of GLP-1R on enteric neurons and via nitric oxide release. The
main goal of this study was to understand and pharmacologically charac-
terize the effects of GLP-RA on gastric fundus motility, in the absence
and presence of T2D.
Materials andmethods:Gastric fundus strips isolated from 16 weeks
Wistar rats and non-obese type 2 diabetic Goto-Kakizaki (GK) rats
were used to study the isometric contractile responses to GLP-1,
exenatide and liraglutide in the presence and the absence of
Exendin-3 (selective GLP-1R antagonist), and NG-nitro-L-
Arginine, (L-NNA, non-selective inhibitor of nitric oxide synthase).
In addition 14 week male Wistar and GK rats were injected twice a
day with liraglutide (200μg/Kg s.c.) or saline for 14 days, after
which they were sacrificed and isometric relaxation induced by so-
dium nitroprusside (SNP) and noradrenaline (NA) was studied using
gastric fundus strips from all 4 groups. Samples were also collected
to determine GLP-1R, nNOS and p-nNOS density (Western
Blotting).
Results: Functional studies showed that GLP1-RA induced
concentration-dependent non-cholinergic contraction of rat gastric
fundus, partially inhibited by Exendin-3 and not altered by L-
NNA. Moreover GLP-1 showed more intrinsic activity in diabetic
rats (Emax 9.09±1.44 mN, n=12) than in control rats (Emax 5.6±0.69
mN, n=16) (p<0.05, Student t test) and according to ANOVA
followed by Tukey’s multiple comparison test, exenatide showed
more intrinsic activity and liraglutide was the most potent of the
three GLP-1RA studied (pEC50 of 9.62±0.23, n=5 versus exenatide
pEC50 of 8.78±0.16 and GLP-1 pEC50 of 8.33±0.16, n= 12). In vivo
studies showed a significant decrease in caloric intake and body
weight both in diabetic and non-diabetic liraglutide treated-rats.
Additionally, a significant decrease in SNP- and NA-induced relax-
ation of gastric fundus strips isolated from both treated animal
groups was observed: NA showed less intrinsic activity and potency
in Wistar treated-rats and less potency in GK treated-rats, indicating
that NA-induced relaxation was reduced by both treatment and pa-
thology. Finally, a significant decrease of GLP-1R levels was ob-
served in gastric fundus from treated-rats (compared to non-treated
ones), but no significant changes were observed in nNOS and p-
nNOS levels between the 4 groups.
Conclusion: The increased gastric fundus tonus induced by GLP-1RA
may constitute a peripheral mechanism by which GLP-1RA can reduce
food intake.
Supported by: FCT: UID/NEU/04539/2013; COMPETE: POCI-01-
0145-FEDER-007440
Disclosure: S. Silva: None.
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Effect of liraglutide on time in various glycaemic ranges in persons
with type 2 diabetes treated with multiple daily insulin injections
S. Sofizadeh1, A.F. Olafsdottir1, S. Dahlqvist1, I.B. Hirsch2, J.
Tuomilehto3,4, M. Lind1,5;
1Department of Medicine, NU-Hospital Group, Uddevalla, Sweden,
2University of Washington, Seattle, USA, 3Dasman Diabetes Institute,
Dasman, Kuwait, 4Centre for Vascular Prevention, Danube University
Krems, Krems, Austria, 5Department of Molecular and Clinical
Medicine, University of Gothenburg, Gothenburg, Sweden.

Background and aims:We have earlier shown that liraglutide compared
to placebo improves glycaemic control (HbA1c) and reduces bodyweight
in persons with type 2 diabetes (T2D) treated with multiple daily insulin
injections (MDI). In the current evaluation of the data from the study we
further analysed effects of liraglutide compared to placebo on various
glycaemic ranges including time in hypoglycaemia, euglycaemia and
hyperglycaemia using masked continuous glucose monitoring (CGM).
Materials and methods: Data from the MDI-liraglutide trial randomiz-
ing 124 persons with T2D treated with MDI having an HbA1c of ≥58
mmol/mol (7.5%) and ≤102 mmol/mol (11.5%), and body mass index of
27.5-45 kg/m2 were used. At 24 weeks 99 (80%) of patients had masked
CGM data. We categorized glycaemic ranges into hypoglycemic,
euglycaemic and hyperglycaemic ranges (Table).
Results: The mean percent time in hypoglycaemia was similar for persons
receiving liraglutide and placebo at 24 weeks treatment, Table. The mean
time in euglycaemia was greater in liraglutide group compared to placebo,
431 versus 243 min/24h (p=0.0012) and 960 versus 696 min/24h
(p<0.001) for the two glycaemic cut-offs (4-7 mmol/l and 4-10 mmol/l)
respectively, see Table. In contrast, the mean time in hyperglycaemia was
lower in the liraglutide group compared to placebo, 456 versus 723 min/
24h (p<0.001) and 134 versus 264 min/24h (p=0.0094) for the two evalu-
ated glycaemic cut-offs (>10 mmol/l and >14 mmol/l), see Table.
Conclusion: Using masked CGM we found that adding liraglutide to per-
sons with T2D treated withMDI increases time in euglycaemia, reduces time
in hyperglycaemia without the risk of increased time in hypoglycemia.

Clinical Trial Registration Number: NCT02113332
Supported by: Novo Nordisk
Disclosure: S. Sofizadeh: Grants; Novo Nordisk.

834
Dulaglutide treatment reduces glycaemic excursions in people with type
2 diabetes: a post-hoc analysis of 6 phase 3 randomised clinical trials
V. Pechtner1, G. Charpentier2, L.-E. García-Pérez3, V.T. Thieu3, N. Jia3,
J.G. Jacobson3;
1Lilly France, Neuilly-sur-Seine Cedex, 2Centre Hospitalier de Corbeil,
Evry, France, 3Eli Lilly and Company, Indianapolis, USA.

Background and aims: The once-weekly glucagon-like peptide-1 recep-
tor agonist dulaglutide (DU) demonstrated a significant HbA1c reduction
and the potential for weight loss in adults with uncontrolled type 2 diabetes
(T2D) in the AWARD phase 3 clinical programme. DU has also demon-
strated significant reductions in fasting, pre- and postprandial glucose levels.

Materials and methods: To further understand the glycaemic effects of
DU 1.5 mg and 0.75 mg, we performed a post-hoc analysis examining
glycaemic excursions (morning, midday, evening and dailymean) obtained
by self-monitored blood glucose testing at 6 or 12 month time points.
Analysis was performed by individual study (AWARD-1, -2, -3, -6, -8
and -9), given the different background therapies. Glycaemic excursions
were derived by subtracting blood glucose values before each meal from
blood glucose values 2 hours after the meal.
Results: Treatment with DU 1.5 mg resulted in significant reductions
from baseline in daily mean glucose excursions (change: -0.39 to -0.83
mmol/L, p<0.05) in all six trials. The effect of DU 1.5 mg on glycaemic
excursions was most evident in the morning followed by the evening
(Table). The trend of the glycaemic excursion reductions from baseline
with DU 1.5 mg and DU 0.75 mg was similar.
Conclusion: The effect of DU treatment on glycaemic excursions may
contribute to overall improvements in glycaemic control in patients with
T2D treated with DU.

Clinical Trial Registration Number: NCT01064687, NCT01075282,
NCT01126580, NCT01624259, NCT01769378, NCT02152371
Supported by: Eli Lilly and Company
Disclosure: V. Pechtner: None.

835
Effects of exenatide once weekly and dapagliflozin in combination
and alone on a composite of HbA1c, weight, and SBP across baseline
BMI subgroups in the DURATION-8 trial
E. Repetto1, S.A. Jabbour2, J.P. Frías3, E. Hardy1, A.A. Ahmed4, P.
Öhman1, H. Wang1, C. Guja5;
1AstraZeneca, Gaithersburg, 2Endocrinology, Thomas Jefferson
University, Philadelphia, 3National Research Institute, Los Angeles,
4Apex Medical Research, Chicago, USA, 5“Carol Davila” University of
Medicine and Pharmacy, Bucharest, Romania.

Background and aims: In the randomised, double-blind, active-controlled
DURATION-8 study, the combination of exenatide once weekly (QW) +
dapagliflozin once daily (QD) led to improvements in glycaemic measures,
weight, and systolic blood pressure (SBP) in adult patients with type 2
diabetes inadequately controlled by metformin monotherapy. For exenatide
QW, it is known that weight loss increases with higher BMI and may be
associated with greater improvements in HbA1c and SBP. We hypothesised
that improvements in a composite of HbA1c, weight, and SBP may be
associatedwith baselineBMI and thus investigated treatment effects on these
endpoints alone and as a composite of all 3 across baseline BMI subgroups.
Materials and methods: Patients received exenatide QW 2 mg +
dapagliflozin 10 mg QD (N=228), exenatide QW 2 mg + placebo
(N=227), or dapagliflozin 10 mg QD + placebo (N=230) added-on to
metformin. All endpoints were studied at 28 weeks. In this post hoc
analysis, patients in the intent-to-treat population were analysed by
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baseline BMI subgroups: <25, ≥25 to <30, ≥30 to <35, ≥35 to <40, and
≥40 kg/m2. The number and percentage of patients achieving reductions
in HbA1c ≥1%, weight ≥2 kg, SBP ≥2mmHg, and the composite of these
3 were calculated for each treatment and BMI subgroup.
Results:At baseline,meanHbA1cwas 9.3% in all groups; in the exenatide
QW + dapagliflozin, exenatide QW, and dapagliflozin groups, mean
weight was 91.8, 89.8, and 91.1 kg, respectively, mean BMI was 33.2,
32.0, and 33.0 kg/m2, respectively, and mean SBP was 130.5, 129.6, and
129.7 mmHg, respectively. Within each baseline BMI subgroup, propor-
tions of patients achieving individual endpoints were generally greater for
the combination than exenatide or dapagliflozin alone (Table). A greater
proportion of patients treated with exenatide QW + dapagliflozin achieved
the composite endpoint compared with exenatide QW or dapagliflozin
alone across BMI subgroups. Within each treatment group, in general,
greater proportions of patients achieved the composite endpoint as baseline
BMI increased. The greatest composite benefit was observed in patients
with BMI ≥35 kg/m2 treated with exenatide QW + dapagliflozin.
Conclusion: Exenatide QW + dapagliflozin was associated with a greater
proportion of patients achieving a composite endpoint of HbA1c reduction,
weight loss, and SBP reduction than exenatide QW or dapagliflozin alone
across all baseline BMI subgroups.More obese patients achieved the compos-
ite endpoint of HbA1c, weight, and SBP compared with overweight patients.

Clinical Trial Registration Number: NCT02229396
Supported by: The DURATION-8 study and this analysis were sponsored
by AstraZeneca.
Disclosure: E. Repetto: Employment/Consultancy; AstraZeneca em-
ployee.

836
Characteristics associated with the choice of first injectable therapy
among U.S. patients with type 2 diabetes
M. Yu1, R. Mody2, L. Fernández Landó3, A. Shui4, L. Kallenbach4, L.
Slipski4, C. Piras de Oliveira3;
1Eli Lilly and Company, Toronto, Canada, 2Eli Lilly and Company,
Indianapolis, 3Lilly USA, LLC, Indianapolis, 4Practice Fusion, San
Francisco, USA.

Background and aims: The objective of this retrospective observational
study was to identify and describe clinical and demographic characteris-
tics associated with the choice of first injectable therapy (glucagon-like
peptide-1 receptor agonist [GLP-1 RA] or basal insulin [BI]) by physi-
cians among patients with type 2 diabetes (T2D).
Materials and methods: This analysis included adults with T2D who
initiated GLP-1 RA or BI (index date) between November 2014 and
February 2016 using data from the Practice Fusion electronic health re-
cord database. Patients with ≥1 diagnosis of T2D and ≥1 office visit
between 6 and 18 months prior to the index date who were naïve to
GLP-1 RAs and BI and had ≥1 HbA1c result in the 6-month baseline
period were included. Gradient boosting method (GBM) and
bootstrapped logistic regression were used to identify variables that in-
fluenced selection of treatment.
Results:The study included 3,546 and 7,507 GLP-1 RA andBI initiators,
respectively. Descriptive analyses showed that at baseline, GLP-1 RA
initiators were significantly younger (mean 58 vs 63 years) and had lower
HbA1c (mean 8.2 vs 9.1%), lower Diabetes Complications Severity
Index (DCSI) scores (mean 1.0 vs 1.7), and higher BMI (mean 36 vs
33 kg/m2) compared to BI initiators. Variables selected by GBM with
the highest relative importance (≥5%) in the selection of GLP-1 RA or
BI were HbA1c, BMI, age, sodium-glucose cotransporter-2 inhibitor
(SGLT-2i) use and DCSI score. The same variables were identified by
logistic regression in all the bootstrapped samples with the addition of
race. The figure below shows the odds ratio (OR) of selecting GLP-1 RA
vs BI as first injectable therapy.
Conclusion: There were relevant clinical and demographic differences
between the two cohorts, suggesting GLP-1 RAs and BI are prescribed to
different types of patients with T2D. Key predictors that favored the
choice of a GLP-1 RA as first injectable were higher BMI and previous
use of an SGLT-2i; predictors that favored the choice of initiating BI were
worse glycemic control, older age, and higher disease burden.
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Supported by: Eli Lilly and Company fully supported this study
Disclosure: M. Yu: Employment/Consultancy; Eli Lilly and Company.
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Blockade of glucagon-like peptide-1 receptors by exendin(9-39) at-
tenuates the increase in heart rate during small intestinal glucose
infusion in type 2 diabetes
C.K. Rayner, T. Wu, M. Horowitz, K.L. Jones;
Discipline of Medicine, University of Adelaide, Adelaide, Australia.

Background and aims: Glucagon-like peptide-1 (GLP-1) and its mi-
metics have been shown to increase heart rate (HR) in both health and
type 2 diabetes. However, it remains unclear whether this effect is attrib-
utable to GLP-1 receptor signaling and, if so, whether endogenous GLP-1
modulates cardiovascular function through this pathway, particularly dur-
ing the postprandial phase. Given that postprandial GLP-1 secretion is
determined in part by the rate of gastric emptying, which varies substan-
tially between individuals and is also modulated by GLP-1, we evaluated
theHR and blood pressure (BP) responses to a standardised jejunal glu-
cose infusion, in the absence and presence of the GLP-1 receptor antag-
onist, exendin(9-39), in patients with type 2 diabetes.
Materials and methods: 10 patients with type 2 diabetes (age 69.5 ± 2.9
years; 8 male; BMI 26.6 ± 0.9 kg/m2; HbA1c 6.6 ± 2.2% (48.9 ± 2.3
mmol/mol); duration of known diabetes 13.6 ± 3.4 years), managed by diet
or metformin alone, were each studied on two days, separated by at least 7
days, in a double-blind, randomised fashion. On each study day, a nasal-
jejunal catheter was positioned with an infusion port located 50 cm below
the pylorus. An intravenous (IV) infusion of exendin(9-39) (600 pmol/kg/
min) or 0.9% saline was commenced 60min before, andmaintained during,
a 120-min intrajejunal glucose infusion (2 kcal/min). HR and BP were
measured every 5 min, using an automated device. On one day, autonomic
function was assessed using standardised cardiovascular reflex tests.
Results:None had cardiovascular autonomic dysfunction. Prior to jejunal
glucose infusion, neither HR (IV saline: 57 ± 3 bpm vs. IVexendin(9-39):
56 ± 2 bpm) nor BP (130 ± 7 and 71 ± 2 mmHg vs. 132 ± 6 and 73 ±
3 mmHg for systolic and diastolic BP, respectively) differed between the
two study days. During jejunal glucose infusion, HR increased on both
days, and the magnitude of increase was less with IVexendin(9-39) com-
pared with IV saline (treatment effect: P = 0.009). Systolic and diastolic
BP both decreased slightly during jejunal glucose infusion, without any
difference between the two study days.
Conclusion: In relatively well controlled, normotensive patients with
type 2 diabetes, without autonomic dysfunction, blockade of GLP-1 re-
ceptors by exendin(9-39) attenuates the HR response to small intestinal
glucose infusion. These observations are indicative of a physiological role
of GLP-1 receptor signalling in the regulation of postprandial cardiovas-
cular function in type 2 diabetes.

Clinical Trial Registration Number: ACTRN12615001239550
Supported by: Australian NHMRC project grant APP1066815
Disclosure: C.K. Rayner: Grants; NHMRC project grant APP1066815.
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A calculator to predict durability of HbA1c response with DPP4 in-
hibitors, sulfonylureas and thiazolidinediones: a MASTERMIND
precision medicine study
J.M. Dennis1, W.E. Henley1, M.N. Weedon1, M. Lonergan2, L.R.
Rodgers1, A.G. Jones1, N.A. Sattar3, R.R. Holman4, E.R. Pearson2,
A.T. Hattersley1, B.M. Shields1;
1University of Exeter Medical School, University of Exeter, Exeter,
2Division of Molecular & Clinical Medicine, University of Dundee,
Dundee, 3Institute of Cardiovascular and Medical Sciences, University
of Glasgow, Glasgow, 4Oxford Centre for Diabetes, Endocrinology and
Metabolism, University of Oxford, Oxford, UK.

Background and aims: Precision diabetes aims to target patients with
the most effective treatment based on their characteristics. Common
second-line type 2 diabetes therapies are DPP4 inhibitors (DPP4i, 27%
of current UK second/third line oral prescriptions), sulfonylureas (SU,
51% of prescriptions) and thiazolidinediones (TZD, 8% of prescriptions),
but there is little guidance as to which therapy is best for which individ-
uals. We aimed to develop a calculator to predict individual durability of
good glycaemic control for these therapies based on routinely measured
clinical characteristics.
Materials and methods: To measure glycaemic durability we developed
time to glycaemic failure survival models for each therapy in UK primary
care data (Clinical Practice Research Datalink (CPRD), n=102,830).
Failure was defined as time to a patient reaching a confirmed HbA1c
threshold of 8.5%. For SU and TZD we validated survival models in
individual participant data from two head-to-head randomised trials
(ADOPT n=2,725, RECORD n=2,222). For DPP4i we replicated associa-
tions between clinical characteristics and HbA1c in a prospective study
(PRIBA, n=254), in which change in HbA1c at 6 months was the outcome.
Results: Lower baseline BMI was associated with greater glycaemic du-
rability with DPP4i and SU (both p<0.001), but shorter glycaemic durabil-
ity with TZD (p<0.001). With SU, males maintained good glycaemic con-
trol for longer compared to females (p<0.001), whilst females had greater
glycaemic durability with TZD over males (p<0.001). There was no asso-
ciation between sex and glycaemic control with DPP4i (p=0.44). For all
therapies, lower baseline HbA1c (p<0.001) and older age (p<0.001 were
associated with greater glycaemic durability but to different degrees.Model
discrimination using these characteristics was good for each therapy model
(C-statistic DPP4i 0.72, SU 0.70, TZD 0.76). SU and TZD survival models
validated well in external trial data (ADOPT: C-statistic 0.68 SU, 0.73
TZD) and consistent predictors of DPP4i HbA1c response were identified
in the prospective PRIBA study. Findings translate into significant differ-
ences in glycaemic durability between therapies: If a female age 65 years
with a starting HbA1c of 8.5% and a BMI of 35kg/m2 remains on stable
therapy the likelihood of good control (HbA1c < 8.5%) at 3 years is
greatest at 84.5% (95%CI 84-85%) with TZD compared to DPP4i (66%,
95%CI 65-67%) and SU (68.5%, 95%CI 68-69%).
Conclusion: A simple calculator can predict glycaemic durability with
common second-line therapies. Extending our calculator to encompass
other second-line therapies and drug-specific side effects could help cli-
nicians adopt a more personalised approach to type 2 diabetes therapy.
Supported by: MRC (MR/N00633X/1)
Disclosure: J.M. Dennis: None.

839
Influence of breakfast on clock gene and AMPK mRNA expression
and postprandial glycaemia in healthy and type 2 diabetes

D. Jakubowicz1, J. Wainstein1, Z. Landau1, I. Raz2, B. Ahren3, N.
Chapnik4, T. Ganz1, M.Menaged1, M. Barnea5, Y. Bar-Dayan1, O. Froy4;
1Diabetes Unit, E.Wolfson Medical Center, Tel Aviv University,
2Diabetes Unit, Hadassah University Hospital, Ein Kerem, Jerusalem,
3Department of Clinical Sciences, Lund University, Lund, Sweden,
4Institute of Biochemistry, Food Science and Nutrition, The Hebrew
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University of Jerusalem, 5Department of Molecular Genetics, Weizmann
Institute of Science, Weizmann Institute, Israel.

Background and aims: The circadian clock regulates glucose metabo-
lism by mediating the activity of metabolic enzymes, hormones, and
transport systems. Meal timing not aligned with the circadian clock i.e.
breakfast skipping and/or eating at hours assigned to sleep, have been
associated with high HbA1C and postprandial hyperglycemia after lunch
and dinner. Our aim was to explore the effect of breakfast consumption or
omission on glucose homeostasis and clock gene, Ampk, and Sirt1
mRNA expression in healthy and type 2 diabetes individuals.
Materials and methods: In a crossover design, 18 healthy and 18 T2D
volunteers with 14.5±1.5yr diabetes, BMI 30.7±1.1 kg/m2 and HbA1C:
7.6 ± 0.1 %were randomly assigned to a test day with breakfast and lunch
(YesB) and a test day with only lunch (NoB). Postprandial clock genes
(Clock, Bmal1, Per1, Per2, Cry1, Rev-erbα, Rorα) Ampk and Sirt1
mRNA expression, in white blood cells (WBC), and plasma glucose,
insulin, intact glucagon-like peptide-1 (iGLP-1) and dipeptidyl peptidase
IV (DPP-IV) plasma activity were assessed after breakfast and lunch.
Results: In healthy people, YesB day led to 26% upregulation of Bmal1,
the positive loop of clock gene expression (p<0.005), to 34-43% increase
of Ampk and Sirt1 (p<0.005), and to 30% downregulation of negative
feedback loop Per2 after lunch (p<0.05). In the diabetic group, YesB day
led to 25-42% upregulation of Bmal1, Ampk, Per1, Cry1 and Rev-erbα
(p<0.005). Breakfast skipping (NoB day) in healthy and type 2 diabetic
individuals, led to downregulation of Bmal1 and Ampk (p<0.005) and it
was associated with ~15% elevation of AUC of glucose response after
lunch and impaired insulin and iGLP-1 responses to lunch (p<0.0001).
Conclusion:Breakfast skipping adversely affects the expression of clock,
clock-related genes and Ampk mRNA expression after lunch and was
correlated with reduced insulin and iGLP-1 and increased postprandial
glycemic response after lunch in both healthy and diabetic individuals.
These results suggest that intake of breakfast is important for maintaining
the clock gene regulation of the overall glucose metabolism both in
healthy and in type 2 diabetes.
Clinical Trial Registration Number: NCT01939782
Supported by: D-Cure and Ministry of Health, Israel
Disclosure: D. Jakubowicz: None.

840
Effect of meal frequency on glucose and insulin responses in obese
people with impaired glucose tolerance and with type 2 diabetes: a
randomised trial
E. Papakonstantinou1, P. Mitrou2, M.D. Kontogianni3, G. Dimitriadis4;
1Food Science and Human Nutrition, Agricultural University of Athens,
2Prevention and Treatment of Diabetes Mellitus and its Complications
(H.N.D.C), Hellenic National Center for Research, 3Department of
Nutrition and Dietetics, Harokopio University, 42nd Department of
Internal Medicine, Research Institute and Diabetes Center, Athens
University Medical School, Attikon University Hospital, Haidari,
Athens, Greece.

Background and aims: Recent studies have shown that lifestyle inter-
vention in prediabetes reduces the progression to type 2 diabetes (DM2).
However, the impact of meal frequency on glucose metabolism remains
unknown. The aim of the study was to compare the effects of two isoca-
loric meal patterns (three- vs six meals per day) on glucose and insulin
levels during an oran glucose tolerance test (OGTT) in subjects with: 1)
impaired glucose tolerance (Group-A, 2-hour-blood-glucose: 140-
199mg/dL), 2) type 2 diabetes (Group-B) and 3) with 2-hour-blood-glu-
cose: 140-199mg/dl and/or blood-glucose >200mg/dL at 30 or 60 or
90min (Group-C).
Materials and methods: In a randomized, crossover, 24-weeks study,
2x2 factorial design, Group-A (n=15, aged 44(4)y, body mass index
(BMI) 33(1)kg/m2), Group-B (n=20, aged 52(3)y, BMI 33(1)kg/m2)
and Group-C (n=12, aged 52(4)y, BMI 32(2)kg/m2), followed a weight

maintenance diet (%carbohydrates:protein:fat:45:25:35), consumed ei-
ther as a three-or a six-meal pattern, for 12 weeks. Antropometric mea-
surements, diet compliance and subjective hunger, satiety and desire to
eat were assessed biweekly. All subjects underwent a 75g glucose-OGTT
for measurements of blood glucose and insulin (every 30min for 120min)
at the beginning and end of each intervention. HaemoglobinA1c
(HbA1c), blood lipids and hepatic enzymes were measured at the begin-
ning and end of each intervention.
Results: Body weight remained stable throughout the study. HbA1c, 2-
hour postprandial blood glucose and insulin resistance (HOMA-IR) were
decreased with 6-meals vs 3-meals in Group-B (p=0.006, p=0.01 and
p=0.049, respectively). Time to peak for blood glucose was decreased
with 6-meals vs 3-meals in Group-C (p=0.046). Subjective hunger and
desire to eat were significantly lower after 6-meals vs 3-meals in all
groups (p=0.03 and p=0.029, respectively). No differences were found
before and after the 3-and-6-meal patterns for fasting glucose, fasting
insulin, iAUC for glucose, iAUC for insulin, blood lipids and hepatic
enzymes (p for all>0.05).
Conclusion: The six-meal pattern improved glycemic control in people
with DM2 compared to isocaloric three-meals. The six-meal pattern de-
creased subjective hunger and desire to eat in all groups compared to
isocaloric three-meals. As a result, increased meal frequency may be an
important component of medical nutrition therapy in people with im-
paired glucose metabolism.
Clinical Trial Registration Number: NCT02248272
Disclosure: E. Papakonstantinou: None.

841
Caffeine consumption and mortality in diabetes: an analysis of
NHANES 1999-2010
J.S. Neves1, L. Leitão2, R.Magriço3, M. Bigotte Vieira4, C. Viegas Dias5,
A. Oliveira6, D. Carvalho7;
1Department of Endocrinology, Diabetes and Metabolism, São João
Hospital Center; Department of Surgery and Physiology,
Cardiovascular Research Center, Faculty of Medicine of University of
Porto (FMUP), Porto, 2Neurology Department, Prof. Doutor Fernando
da Fonseca Hospital, Amadora, 3Nephrology Department, Garcia de Orta
Hospital, Lisbon, 4Nephrology and Renal Transplantation Department,
Lisboa Norte Hospital Center, Lisbon, 5Family Health Unit of Dafundo,
ACES Lisboa Ocidental e Oeiras, Lisbon, 6Department of
Endocrinology, Diabetes and Metabolism, São João Hospital Center,
Porto, 7Department of Endocrinology, Diabetes and Metabolism, São
João Hospital Center, FMUP; Institute for Research and Innovation in
Health (i3S), Porto, Portugal.

Background and aims:An inverse relation between coffee consumption
and mortality has been reported in the general population. Coffee con-
sumption has also been associated with a risk reduction for the develop-
ment of type 2 diabetes. However, the association of caffeine consump-
tion with mortality of patients with diabetes remains unclear.
Materials and methods: We examined the association of caffeine con-
sumption with mortality among 1,568 women and 1,484 men with dia-
betes in a prospective nationwide cohort, using the continuous National
Health and Nutrition Examination Survey (NHANES) 1999-2010.
Caffeine consumption was assessed at baseline using 24h dietary recalls.
Cox proportional hazard models were fitted to estimate hazard ratios
(HR) for all-cause, cardiovascular and cancer-related mortality among
women and men according to caffeine consumption and its source (cof-
fee, tea or soft drinks), adjusting for potential confounders (age, race,
education level, annual family income, smoking status, body mass index,
daily carbohydrate consumption, alcohol consumption, years since dia-
betes diagnosis, hypertension, diabetic kidney disease, retinopathy,
macrovascular complications and insulin treatment).
Results: A dose-dependent inverse association between caffeine con-
sumption and total mortality was observed in women with diabetes
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(p=0.002). Adjusted HR for death among women who consumed caf-
feine, as compared with womenwho did not, were: 0.49 (95% confidence
interval [CI], 0.33-0.74) for less than 100mg of caffeine per day, 0.43
(95% CI, 0.26-0.70) for 100 to <200mg of caffeine, and 0.34 (95% CI,
0.20-0.57) for 200mg or more of caffeine per day (p=0.007). This asso-
ciation was not observed in men with diabetes (p=0.887). There was no
significant association between total caffeine consumption and deaths
from cardiovascular diseases or cancer, both in men and women.
Regarding the source of caffeine consumption, women with diabetes
who consumed more caffeine from coffee had reduced risk of all-cause
(p=0.007) and cardiovascular death (p=0.041). Women who consumed
more caffeine from tea had reduced mortality from cancer (p=0.009). No
associations between source of caffeine consumption and all-cause, car-
diovascular or cancer mortality were observed in men.
Conclusion: Our study showed a dose-dependent protective effect of
caffeine consumption on all-cause mortality among women. The effect
onmortality appears to depend on the source of caffeine, with a protective
effect of coffee consumption on all-cause mortality and cardiovascular
mortality, and a protective effect of caffeine from tea on cancer mortality
among women with diabetes.
Disclosure: J.S. Neves: None.
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842
Efficacy and safety of diacerein in patients with inadequatedly con-
trolled type 2 diabetes: a randomised controlled trial
C.R.L. Cardoso, N.C. Leite, G.F. Salles;
Internal Medicine, Universidade Federal do Rio de Janeiro, Rio de
Janeiro, Brazil.

Background and aims: Diacerein is an immune-modulator anti-inflam-
matory drug with potential beneficial actions in type 2 diabetes. The
objective was to assess the efficacy and safety of a 1-year diacerein treat-
ment in improving glycemic control of patients with inadequately-
controlled type 2 diabetes.
Materials and methods: It was a randomized, double-blinded, placebo-
controlled trial performed on a tertiary-care university hospital. 512 patients
with type 2 diabetes were screened, 142 with HbA1c between 7.5% and 9.5%
entered an 8-week run-in phase, and 84 were randomized to a 48-week treat-
ment with placebo (41 patients) or diacerein 100 mg/day (43 patients).The
primary outcome was the difference in mean changes of HbA1c between
treatment groups. Secondary outcomes were other efficacy and safety mea-
surements (fasting glycemia, serum lipids, renal and hepatic function,
hematological- inflammatory indices, weight and blood pressures). A general
linear regression with repeated-measurement variables, adjusted for age, sex,
diabetes duration and each baseline value, estimated the differences between
groups. Both intention-to-treat and per-protocol analysis, excluding 10 patients
who interrupted treatment (8 diacerein and 2 placebo), were performed.
Results: Mean baseline HbA1c was 8.2% in both groups. Diacerein reduced
HbA1c in contrast to placebo by 0.35% (95% CI: -0.68 to -0.02; p=0.038) in
intention-to-treat and by 0.41% (95% CI: -0.75 to -0.06%; p=0.023) in per-
protocol analysis. The peak of diacerein effect occurred at the 24th-week of
treatment (-0.61%; p=0.014 and -0.71%; p=0.005, respectively), but it attenu-
ated towards non-significant differences at the 48th-week. No significant effect
of diacerein was observed in other efficacy and safety measures. Diarrhea
occurred in 65% of the patients using diacerein and caused treatment interrup-
tion in 16%.Mild hypoglycemic eventswere equally observed in both groups;
however, more patients in the diacerein group reduced baseline anti-diabetic
medication and more patients in the placebo group increased it during
treatment.
Conclusion: Diacerein reduced overall mean HbA1c levels, with peak of
effect at the 24th-week of treatment, but with attenuation towards the 48th-
week. The drug was well tolerated, without any serious adverse events,
except for diarrhea; and it may be indicated as adjunct treatment in pa-
tients with type 2 diabetes, particularly in those with concomitant symp-
tomatic osteoarthritis.
Clinical Trial Registration Number: NCT02242149
Supported by: CNPq Brazil; FAPERJ, Brazil
Disclosure:C.R.L. Cardoso:Grants; grants from the Conselho Nacional
de Desenvolvimento Científico e Tecnológico (CNPq, Brazil) and from
the Fundação Carlos Chagas Filho de Amparo a Pesquisa do Estado do
Rio de Janeiro (FAPERJ, Brazil).

843
Imeglimin monotherapy in Japanese patients with type 2 diabetes:
results from a randomised, 24-week, double-blind, placebo-con-
trolled, phase IIb trial
J. Dubourg1, K. Ueki2, H. Watada3, W. Ogawa4, R. Orza1, B. Jacolin1,
M. Kasuga5, P. Fouqueray1;
1POXEL S.A., Lyon, France, 2Diabetes Research Center, National Center
for Global Health and Medicine, Tokyo, 3Department of Metabolism and
Endocrinology, Juntendo University, Tokyo, 4Division of Diabetes and
Endocrinology, Kobe University, Kobe, 5National Center for Global
Health and Medicine, Tokyo, Japan.
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Background and aims: Imeglimin is the first in a novel class of glucose-
lowering drugs. Imeglimin is acting on the two key defects in type 2
diabetes mellitus (T2DM) improving both insulin secretion in response
to glucose and insulin sensitivity, through a unique mechanism of action
targeting mitochondria.
This study was designed to determine the efficacy and safety/tolerability
of imeglimin monotherapy at 3 doses compared to placebo in Japanese
patients with T2DM after 24 weeks of treatment.
Materials and methods: In this randomized, double-blind, placebo-
controlled dose ranging trial, Japanese adults with T2DM were random-
ized 1:1:1:1, using a web-based system, to twice daily oral imeglimin 500
mg, 1000 mg, 1500 mg or matched placebo. Randomization was strati-
fied according to baseline glycosylated hemoglobin (HbA1c) and to pre-
vious andiabetic treatment status (naïve versus previously treated pa-
tients). All patients went through a wash-out/run-in period of 6 to 10
weeks before randomization. The primary efficacy endpoint was the
placebo-adjusted dose-dependent reduction in HbA1c from baseline after
24weeks of treatment, evaluated in all randomized treated patients with at
least one post-baseline assessment. Secondary endpoints included chang-
es in fasting plasma glucose, insulin, C-peptide concentrations, percent-
age of responders (HbA1c < 7%) and patients requiring rescue therapy as
well as safety and tolerability. Pre-dose PK was assessed at each visit and
within 6 hours post-dose after 4 weeks of treatment.
Results: The clinical part of the study is completed. 299 patients were
randomized. At baseline, preliminary results showed a ratio of 67% men,
a mean age of 59.8 ± 9.7 years andmean bodymass index of 25.5 ± 4.4 kg/
m². Mean baseline HbA1c was 7.9 ± 0.7 %. Ninety % (268) of the patients
completed the study up to 24 weeks. No suspected unexpected serious
adverse reaction (SUSAR) were reported during the course of the study.
Conclusion: Full results will be available Q2 2017. This study will be
presented in its integrality at the time of the congress.
Clinical Trial Registration Number: JapicCTI-153086
Disclosure: J. Dubourg: Employment/Consultancy; Poxel S.A.

844
The dual amylin and calcitonin agonist KBP-042 is superior to both
amylin and calcitonin monotherapy and able to override amylin
resistance
A.T. Larsen, S. Gydesen, S.T. Hjuler, M.A. Karsdal, K. Henriksen;
Nordic Bioscience, Herlev, Denmark.

Background and aims: Amylin agonists induce weight loss and improve
post-prandial glucose regulation, and the amylin analogue Pramlintide is
approved as treatment of diabetes as a supplement to insulin; however,
amylin lacks potency and has a very short-lived activity in vivo. Dual amylin
and calcitonin receptor agonists (DACRAs), such as KBP-042, are novel
candidates for treatment of T2D and obesity due to their beneficial effects on
body weight, blood glucose and insulin sensitivity, effects that are superior
to those of amylin. However, it is unclear whether the dual agonism has
beneficial effects on metabolism, independent of the amylin receptor medi-
ated effects. Here we compared the effects of the dual agonist KBP-042 to
effects of the selective receptor agonists amylin and calcitonin on regulation
of body weight, blood glucose and insulin sensitivity. In addition, we eval-
uated KBP-042 mediated effects following initial amylin therapy.
Materials and methods: High-fat fed Sprague Dawley rats were treated
4 weeks by subcutaneous continuous infusion with either dual agonist
KBP-042 (5 μg/kg/d), rat amylin (300 or 1000 μg/kg/d), rat calcitonin
(300 or 1000 μg/kg/d) or vehicle. In addition a group received KBP-042
(5 μg/kg) by a daily subcutaneous injection. After 4 weeks of treatment,
all treatment groups were switched to receive KBP-042 (5μg/kg/d) for 10
days. Food intake and body weight were monitored throughout the study,
while glucose tolerance, insulin secretion and gastric emptying were
assessed before the treatment switch.
Results:KBP-042 induced a largeweight reduction in the initial phase of the
study, then the body weight stabilized and a sustained reduction in body

weight was obtained (~15% vehicle corrected, p<0.01) independent of deliv-
ery route. Initially, both doses of amylin had a marked effect on body weight
while calcitonin only had a slight effect (ns), however, the high dose of
amylin (1000μg/kg/d) lost efficacy compared to the low dose. All treatments
significantly reduced food intake in the initial phase of the study, KBP-042
and amylin being superior to calcitonin. Calcitonin and the high dose of
amylin lost the effect on food intake within few days of treatment, corre-
sponding to the observed regain in body weight. KBP-042 and the lower
dose of amylin (300 μg/kg/d) showed a prolonged significant reduction in
food intake compared to vehicle. Moreover, KBP-042 and low dose amylin
improved oral glucose tolerance, although only KBP-042 did so significantly
(p<0.05). In addition, KBP-042 reduced the rate of gastric emptying to 59.6
% of vehicle. Switching treatment to KBP-042 induced a transient drop in
food intake and a sustained reduction in body weight, in all groups not
pretreated with KBP-042. KBP-042 even rescued the reduced amylin re-
sponse and induced a full response on bodyweight despite amylin resistance.
Conclusion: In conclusion, the dual agonist KBP-042 had beneficial
effects on body weight, appetite, gastric emptying and insulin sensitivity
superior to activating either the amylin or the calcitonin receptor alone.
Infusion of a high dose of amylin lost efficacy, indicating amylin resis-
tance, an effect not seen with the more efficacious dose of KBP-042.
Interestingly, KBP-042 was able to induce a full response on body weight
independent on the former treatment and even despite amylin resistance.
Supported by: The Danish Research Foundation (Den Danske
Forskningsfond).
Disclosure: A.T. Larsen: None.

845
The MetAP2 inhibitor ZGN-1061 improves glycaemia in high fat
diet-induced obese mice
B.F. Burkey1, J.E. Vath1, M. Wyman1, S. Vickers2, S. Cheetham2, K.
Dickinson2, G. Birmingham2, T.E. Hughes1;
1Zafgen, Boston, USA, 2RenaSci, Nottingham, UK.

Background and aims: Methionine aminopeptidase 2 inhibitors
(MetAP2i) are a promising new therapeutic approach for the treatment of
diabetes. Beloranib is a prototypeMetAP2i which, when tested in obese type
2 diabetes subjects, resulted in 2.0% reduction in HbA1c and 13% body
weight loss from baseline following 26 weeks of treatment. A novel
MetAP2i, ZGN-1061, is in Phase 1 clinical testing. ZGN-1061 is a potent
and selective inhibitor of MetAP2 enzyme activity and shows similar effects
on obesity as beloranib in animal models, but has an improved safety profile
inmodel systems of thrombotic risk. The aim of this studywas to evaluate the
anti-diabetic potential of ZGN-1061 in diet-induced obese (DIO) and relate
these changes to weight loss and change of body composition.
Materials and methods:Male C57BL/6J mice were placed on a high fat
diet (45% kcal as fat) for 34 weeks then were treated with ZGN-1061 at
doses of 0.03, 0.1 and 0.3 mg/kg (SC, QD) or beloranib at 0.1 mg/kg (SC,
QD) for 4 weeks (n=10/group). Body weight, food intake, DEXA body
composition and oral glucose tolerance test (OGTT) were assessed.
Results: ZGN-1061 dose dependently reduced body weight by 4.4%,
17.0%, and 29.5% after 29 days of treatment. In comparison, beloranib
achieved 31.5% weight loss. Mice in the 0.3 mg/kg 1061 and 0.1 mg/kg
beloranib dose groups were still losing weight over the final week of the
study suggesting dosing longer than one month could show greater
weight loss. Energy intake (kJ/gram lean mass) was transiently reduced
in the two higher ZGN-1061 dose groups as well as the beloranib group
by 23%, 28% and 31% at day 16, respectively. However, by the end of the
study energy intake was no different from vehicle in all drug treated
groups. At day 27 body composition as measured by DEXA show
ZGN-1061 reduced the % fat and increased the % lean mass at both the
mid and high dose groups with no change in the low dose group. On day
30 anOGTTwas performed. Baseline fasted glucose was reduced relative
to vehicle by 12.3%, 16.4% and 27.1% in the ZGN-1061 dose response.
Beloranib had a 23.7% reduction of fasted glucose. Oral glucose tolerance
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was improved with treatment as shown by 12.0%, 27.2% and 33.2%
reductions of the glucose AUC 0-120 and 25.4%, 44.4% and 60.1%
reductions of insulin AUC 0-120 across the ZGN-1061 doses.
Calculation of HOMA-IR reveal a marked drug effect to reduce the insu-
lin resistance index at all dose levels of ZGN-1061, where the lowest dose
improved HOMA-IR by 40.3% and the highest dose by 81.2%.
Conclusion: The MetAP2i ZGN-1061 dose-dependently improves gly-
cemic control and insulin sensitivity in DIO mice. Weight loss at the
higher doses likely contributes to the improvement of glucose control,
however, glucose was reduced even at the lowest dose which was weight
neutral and had no effect on fat mass after one month of dosing.

Disclosure: B.F. Burkey: Employment/Consultancy; Zafgen.

846
A novel GPR40 agonist HD-6277 comparison to Fasiglifam and
LY2922470 in type 2 diabetic rats
C. Kim, Y.-S. Kim, G. Yang, S. Kang, S. Lee, H.-S. Choi, D.-Y. Kim, H.-
E. Yoo, J. Yang, J.-K. Rhee, D.-H. Kim;
Hyundai Pharm. CO., LTD., Yongin, Republic of Korea.

Background and aims: G protein-coupled receptor 40/free fatty acid
receptor 1 (GPR40/FFA1), is highly expressed in pancreatic β-cells and
mediates free fatty acid-induced insulin secretion. Recently, new drugs,
i.e., agonists of GPR40, have been used for preventing and treating type 2
diabetes mellitus (T2DM). HD-6277 is one such novel oral agonist of
GPR40 under development as a once-a-day drug for the treatment of
T2DM. Here, we studied the pharmacological effect of HD-6277 and
compared the glucose-lowering effects with fasiglifam (TAK-875), a se-
lective, potent, and orally bioavailable GPR40 agonist terminated in
phase III clinical trials. Additionally, we compared the pharmacological
potency between HD-6277, fasiglifam, and LY2922470.
Materials and methods: hGPR40-CHO, INS-1, and NCI-H716 cell
lines were used to assess the effects of HD-6277 in vitro. The in vivo
effect of HD-6277 was examined in Sprague-Dawley (SD) rats, Zucker
Diabetic Fatty (ZDF) rats and Zucker Fatty (ZF) rats, using an oral glu-
cose tolerance test (OGTT) and an insulin tolerance test (ITT). We also
measured the GLP-1 levels on cynomolgus monkeys.
Results: HD-6277 showed more effective in vitro profile than fasiglifam
in calcium influx assay (EC50 = 13 nM) and IP accumulation assay (EC50

= 7.5 nM). In comparison of pharmacological effects between HD-6277,
fasiglifam and LY2922470, HD-6277 increased glucose-stimulated insu-
lin secretion (GSIS) in INS-1 cells and SD rats. In fasted SD rats, while
glibenclamide (10mg/kg, p.o.) induced hypoglycemia, HD-6277 (10-100
mg/kg, p.o.) neither caused hypoglycemia nor enhanced insulin secretion.
HD-6277 increased GLP-1 secretion in in vitro and in vivo, whereas
fasiglifam did not. Then we evaluated the efficacy of HD-6277 in type
2 diabetic rats. In subchronic study with male ZDF rats, HD-6277 im-
proved glycemic control (OGTT) and increased GLP-1 and insulin secre-
tion. In male ZF rats, an oral administrations for 10~11 weeks, HD-6277
improved insulin sensitivity (ITT) and HbA1c level. The impaired insulin
action was recovered by HD-6277 treatment in liver and adipose from the
rats. In the cynomolgus monkey study, HD-6277 also showed a signifi-
cant increase in GLP-1 secretion (P<0.05).
Conclusion: The pharmacological potency of HD-6277 was higher than
fasiglifam and similar to LY2922470. HD-6277 improved glycemic con-
trol in type 2 diabetic rats, which was related to enhancement of insulin

signaling and GLP-1 secretion. Therefore, we propose HD-6277 as an
effective candidate for the treatment of T2DM.
Supported by: KMHW (project number:HI14C2710)
Disclosure: C. Kim: None.

847
Efficacy and safety of DS-8500a, a GPR119 agonist, in Japanese
patients with type 2 diabetes: a randomised, double-blind, placebo-
controlled, 12-week study
Y. Yamada1, Y. Terauchi2, H. Watada3, Y. Nakatsuka4, K. Shiosakai4, T.
Washio4, T. Taguchi4;
1Akita University Graduate School of Medicine, Akita, 2Yokohama City
University Graduate School of Medicine, Yokohama, 3Juntendo
University Graduate School of Medicine, Tokyo, 4Daiichi Sankyo Co.,
Ltd., Tokyo, Japan.

Background and aims: G-protein coupled receptor 119 (GPR119) is a
promising target for the treatment of type 2 diabetes mellitus (T2DM).
Pancreatic β-cells and intestinal L cells express GPR119, enabling a single
drug to promote both insulin and GLP-1 secretion. In this study, the efficacy
and safety of 12-week treatment with the GPR119 agonist DS-8500a was
comparedwith placebo and sitagliptin 50mg in Japanese patientswith T2DM.
Materials and methods: We conducted a randomized, double-blind,
parallel-group Phase 2b comparison study across 25 sites in Japan. In total,
368 Japanese patients aged ≥20 years with T2DM and HbA1c levels ≥7.0%
and<10.0%were randomized to receive placebo,DS-8500a (25, 50, or 75mg
once daily), or sitagliptin 50mgonce daily for 12weeks. The primary efficacy
endpoint was change in HbA1c from baseline to week 12. Secondary end-
points included change in fasting plasma glucose (FPG), AUC0-3h for glucose
during a meal tolerance test (MTT), 2-hour postprandial glucose (2hr-PPG),
and change in lipid parameters (total, LDL- and HDL-cholesterol; triglycer-
ides) from baseline to week 12. Safety endpoints included adverse events,
occurrence of hypoglycemia, and clinical and laboratory variables.
Results: Patient demographics did not differ significantly across the groups.
DS-8500a demonstrated dose-dependent lowering of HbA1c compared
with placebo at week 12 (25 mg, −0.21% [p=0.0233]; 50 mg, −0.34%
[p=0.0004]; 75 mg, −0.45% [p<0.0001]). DS-8500a 50 mg and 75 mg also
demonstrated significant lowering effects on FPG compared with placebo
(50mg, −12.7 mg/dL [p=0.0004]; 75mg −14.4 mg/dL [p<0.0001]), as well
as glucose AUC0-3h (50mg, −50.6 mg/dL×h [p=0.0020]; 75mg, −59.7 mg/
dL×h [p=0.0003]) and 2hr-PPG (50 mg, −18.5 mg/dL [p=0.0102]; 75 mg,
−22.0 mg/dL [p=0.0022]). Although the glucose-lowering effects of other
GPR119 agonists are typically abrogated after 2 to 4 weeks of treatment, the
decrease in FPG by DS-8500a administration was maintained over time up
to 12 weeks. However, DS-8500a (at any dose) did not lower any of the
above parameters to a greater extent than sitagliptin. Compared with place-
bo and sitagliptin, DS-8500a 50 and 75 mg significantly reduced total
cholesterol (−7.0% [p<0.0001], −6.2% [p=0.0002]), LDL-cholesterol
(−7.3% [p=0.0044], −8.1% [p=0.0014]), and triglycerides (−32.7%
[p<0.0001], −30.9% [p<0.0001]), and significantly increased HDL-
cholesterol (5.9%, [p=0.0032], 6.6%,[ p=0.0009], respectively). All doses
of DS-8500a were well tolerated. Two cases of clinically relevant drug-
related hypoglycemia occurred in the DS-8500a 50 mg group.
Conclusion: DS-8500a was well tolerated, and demonstrated significant
glucose-lowering effects and favorable changes in lipid profile up to 12
weeks compared with placebo in Japanese patients with T2DM.
Clinical Trial Registration Number: NCT02628392
Supported by: Daiichi Sankyo Co., Ltd.
Disclosure:Y. Yamada:Other; Daiichi Sankyo Co., Ltd., Kyowa Hakko
Kirin Co., Ltd., Ono Pharmaceutical Co., Ltd., Mitsubishi Tanabe Pharma
Corporation, Taisho Toyama Pharmaceutical Co., Ltd., Takeda
Pharmaceutical Co. Ltd., Teijin Pharma Ltd., Nippon Boehringer
Ingelheim Co., Ltd., Novartis Pharma K.K., Novo Nordisk Pharma
Ltd., MSD K.K., Dainippon Sumitomo Pharma Co., Ltd., Kowa
Pharmaceutical Company Ltd., Sanofi K.K.
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GLP-1 receptor variants markedly differentiate glycaemic response
to GLP-1 receptor agonists: a DIRECT study
A.Y. Dawed1, A. Mari2, T.J. McDonald3, M.G. Hong4, S. Sharma5, N.R.
Robertson6, A. Mahajan6, M. Walker7, S. Gough8, K. Zhou1, I. Forgie1,
H. Ruetten9, A.G. Jones3, E.R. Pearson1, for the DIRECT consortium;
1Division of Molecular and Clinical Medicine, University of Dundee,
Dundee, UK, 2CNR Institute of Neuroscience, Padua, Italy, 3NIHR
Exeter Clinical Research Facility, University of Exeter and Royal
Devon and Exeter Hospital, Exter, UK, 4Affinity Proteomics, Science
for Life Laboratory, School of Biotechnology, KTH - Royal Institute of
Technology, Solna, Sweden, 5Research Unit of Molecular Epidemiology,
Institute of Epidemiology II, Helmholtz Zentrum Muenchen, Germany,
6Wellcome Trust Centre for Human Genetics, University of Oxford,
Oxford, 7Institute of Cellular Medicine, Newcastle University,
Newcastle upon Tyne, 8Oxford Centre for Diabetes Endocrinology and
Metabolism, NIHR Oxford Biomedical Research Centre, Oxford, UK,
9Sanofi-Aventis Deutschland GmbH, TMED, Frankfurt, Germany.

Background and aims:Glycaemic response to GLP-1 Receptor Agonist
(GLP-1RA) treatment varies markedly among patients with Type 2
Diabetes (T2D) yet the mechanism for this variation is uncertain and only
short-term glycaemic response can predict who will have a marked mid-
long-term response and who will respond less. Common missense vari-
ants in the GLP-1R have previously been reported to alter GLP-1 medi-
ated insulin secretion in non-diabetic individuals.We aimed to investigate
how GLP-1R variants alter glycaemic response to the GLP-1RA.
Materials and methods: We performed a meta-analysis across the
DIRECT, PRIBA and GoDARTS cohorts. A total of 1156 T2D subjects
were followed-up for 6 months after initiation of GLP-1RA treatment.
Patients were treated predominantly with Exenatide or Liraglutide. The
association of GLP-1R variants, rs6923761 (Gly168Ser) and rs10305420
(Pro7Leu), with reduction in glycated haemoglobin (HbA1c) after treat-
ment were assessed using multiple linear regression in an additive model.
Results: Gly168Ser and Pro7Leu variants in the GLP-1R were indepen-
dently associated with reduced efficacy of GLP-1RA to lower HbA1c
(Gly168Ser β (HbA1c change per allele) = -0.18%, p = 0.001, Pro7Leu
β = -0.14%, p = 0.01). We then derived a genetic risk score, summing up
these two variants. The 22% of the population who carry no risk allele in
either of the variants had a mean HbA1c reduction of 1.39% [1.21-1.58]
(15.2 mmol/mol [13.2-17.3]) in response to GLP-1RA. In contrast the 17%
percent of the population who carry 3 or more risk alleles had a much lower
glycaemic response to GLP1RA treatment 0.86% [0.66-1.13] (9.4
mmol/mol [7.0 - 11.9]), a difference of 0.53% [5.8mmol/mol] (p < 0.001).
There was no significant impact of these SNPs on weight change in re-
sponse to GLP-1RA suggesting the variants impact on the glycaemic low-
ering mechanisms of GLP-1RA rather than weight lowering mechanisms.
Conclusion: Missense variants in the GLP-1R have a large clinical im-
pact on glycaemic response to GLP-1RA. The frequencies of these var-
iants are not rare, making this the largest, most common pharmacogenetic
effect described to date in T2D.
Supported by: IMI Joint Undertaking under grant agreement n° 115317
Disclosure: A.Y. Dawed: Grants; DIabetes REseraCh on patient
straTification (DIRECT) has received support from the Innovative
Medicines Initiative Joint Undertaking under grant agreement n° 115317.

849
The changing landscape of diabetes drug therapy in a nationwide
population of people with type 2 diabetes
L. Brierley1, S. McGurnaghan1, L. Blackbourn1, P.M. McKeigue2, H.M.
Colhoun1,3;
1The Institute of Genetics and Molecular Medicine, University of
Edinburgh, 2Usher Institute of Population Health Sciences and
Informatics, University of Edinburgh, Edinburgh, 3Department of
Public Health, NHS Fife, Kirkcaldy, UK.

Background and aims: Recent years have seen the availability of sev-
eral new drug classes for treating type 2 diabetes (T2DM) as well as
recommendations for earlier intensification of therapy. Here in the total
population of Scotland with T2DM, we examined the change over the
past 10 years in prevalent treatment intensity as proxied by numbers of
diabetes drugs. We also report the current class-specific usage of dia-
betes drugs.
Materials and methods: Using the Scottish Care Information Diabetes
national registry, which covers the entire Scottish population with T2DM,
we describe the prevalence of issued prescriptions for diabetic drug usage
in two periods: mid-2005 to mid-2006, and mid-2015 to mid-2016.
Differences in proportions were tested by direct comparison of the age-
standardised estimates and their 95% CIs.
Results: Table 1 shows the prevalence of numbers of drugs being used in
the two time periods. The age-standardised prevalence of intensive ther-
apy (3+ non-insulin drugs or insulin) increased from 13.77% (95% CI
13.59 - 13.94) to 18.11% (17.95 - 18.28). Among those who initiated
intensive therapy during the given year, the average duration of diabetes
by time of initiation was slightly longer in 2015/16 than 2005/6. In both
periods examined, the majority of patients were receivingmonotherapy or
dual therapy, largely comprising metformin and sulphonylureas. In
2005/6, metformin, sulphonylureas, and insulin comprised 45.08%,
29.27%, and 13.40% of all prescriptions, respectively. In 2015/16, met-
formin, sulphonylureas, and insulin comprised 46.43%, 22.07%, and
11.56% of all prescriptions, respectively. Among the remaining prescrip-
tions, the next most prevalent classes were dipeptidyl peptidase-4 (DPP-
IV) inhibitors (9.75%), thiazolidinediones (4.04%), sodium-glucose co-
transporter-2 (SGLT2) inhibitors (3.23%), glucagon-like peptide 1 (GLP-
1) receptor agonists (2.80%), and other (0.12%). Of those who initiated a
non-metformin, non-sulphonylurea, non-insulin drug within 2015/16
(n=19655), 6.44%, 39.77% and 38.88% of users had been treated previ-
ously in this period with 0, 1 or 2 drugs before their initiation,
respectively.
Conclusion: Over the past 10 years, as new drug classes have become
available, there has been an increase in the prevalence of intensive therapy
of diabetes. However, the duration of diabetes at which intensification
occurs has not reduced. New drug classes are largely being used as second
and third line treatments.

Supported by: MRC
Disclosure: L. Brierley: None.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S393



PS 067 Novel therapies addressing
adiposity

850
Single and multiple dose evaluation of a novel MetAP2 inhibitor:
results of a randomised, double-blind, placebo-controlled clinical
trial
J. Malloy, D. Zhuang, T. Kim, D. Kim, K. Taylor;
Zafgen, Inc, Boston, USA.

Background and aims: Methionine aminopeptidase 2 (MetAP2) inhib-
itors reduce fat biosynthesis and increase fat oxidation and lipolysis,
resulting in weight loss and reduced hunger. A MetAP2 inhibitor,
beloranib, resulted in 13% weight loss and 2.0% reduction in A1C from
baseline in midstage clinical trials but development was halted due to an
imbalance of venous thromboembolic events in beloranib-treated subjects
vs. placebo. Nonclinical studies of a second generationMetAP2 inhibitor,
ZGN-1061, demonstrate rapid absorption and clearance of ZGN-1061,
which is hypothesized to reduce exposure at endothelial cell targets and
minimize prothrombotic effect.
Materials and methods: This first-in-human clinical trial of ZGN-1061
subcutaneous injection assessed safety, pharmacokinetics (PK), and pre-
liminary efficacy. The clinical trial included a single ascending dose
(SAD) phase in healthy subjects (BMI 23-<30 kg/m2) and a multiple
ascending dose (MAD) phase in subjects with BMI 27-40 kg/m2.
Target engagement was assessed using ZGN-1061 bound to MetAP2
and evidence of MetAP2 inhibition. Results of the completed SAD doses
(0.2, 0.6, 1.2, 2.4, 3.6, and 4.8 mg) and the MAD doses (0.2, 0.6, and
1.8 mg twice weekly for 4 weeks) are reported.
Results: The SAD phase included 39 subjects (ZGN-1061 N=28,
placebo N=11), primarily male with mean age 31 and BMI 26 kg/
m2. ZGN-1061 maximum plasma concentrations (Cmax) increased
linearly with dose and occurred within 30 minutes of dosing, while
half-life was less than 1 hour, indicating rapid absorption and clear-
ance. ZGN-1061 was well tolerated across the doses tested. The most
common adverse events (AEs) were headache and procedural site
irritation; no dose-related patterns were observed. There were no
serious AEs and no evidence of venous thromboembolism. MetAP2
binding and evidence of MetAP2 inhibition increased with dose;
maximal values were observed at doses ≥1.2 mg. The MAD phase
included 29 subjects (ZGN-1061 N=22, placebo N=7), primarily
male with mean age 40 and BMI 33 kg/m2. PK results were consis-
tent with SAD findings although Cmax, overall exposure, MetAP2
binding, and MetAP2 inhibition were increased after repeated dosing.
Safety observations were comparable to the SAD phase. Efficacy
measures indicated trends for greater weight loss and favorable bio-
marker changes with ZGN-1061 relative to placebo.
Conclusion: Consistent with preclinical studies, ZGN-1061 was rapidly
absorbed and cleared. Preliminary safety results indicate that ZGN-1061
was well tolerated with no safety signals or venous thromboembolic
events over the range of doses tested. These results support the evaluation
of ZGN-1061 in larger clinical trials of longer duration.
Clinical Trial Registration Number: 2016-001605-17
Disclosure: J. Malloy: Employment/Consultancy; Zafgen, Inc. Stock/
Shareholding; Zafgen, Inc.

851
Co-administration of tesofensine/metoprolol: improvement in heart
rate with significant body weight reduction in overweight or obese
subjects with type 2 diabetes
R.V. Dvorak1, L. Plum-Mörschel2, G. Andersen3, P. Kašparová1, J.
Arrubla3, B. Edsberg1;
1Saniona A/S, Ballerup, Denmark, 2Profil Mainz GmbH&Co.KG,Mainz,
3Profil Institut für Stoffwechselforschung GmbH, Neuss, Germany.

Background and aims: Tesofensine (TESO) is a presynaptic reuptake
inhibitor of the neurotransmitters noradrenaline, dopamine, and seroto-
nin, suppressing appetite and reward centres in the brain and increasing
energy expenditure. In earlier trials, TESO showed statistically and clin-
ically meaningful weight reduction in obese subjects, but also increases in
heart rate (HR) and blood pressure (BP) at therapeutically relevant doses.
In this double-blind, randomized, placebo-controlled trial we examined
the effect of co-administration of 0.5 mg TESO with 100 mg of the β1-
selective beta-blocker metoprolol (MET) on HR, BP, body weight, toler-
ability and safety in overweight or obese subjects with type 2 diabetes
(T2D) on metformin therapy with or without one additional anti-diabetic
oral agent.
Materials andmethods: Sixty subjects with T2D (39M/21F; mean ± SD
age: 63 ± 6 yrs; weight: 96 ± 16 kg; HbA1c 7.7 ± 0.4%; HR: 66 ± 8 bpm;
SBP: 134 ± 7 mmHg; DBP: 84 ± 5 mmHg), were randomly assigned to
receive either TESO+MET or matching placebo (PLAC) once daily for
90 days. Fifty-eight subjects completed the study. HR over 24 hrs (pri-
mary endpoint) was measured by continuous telemetry and BP in regular
intervals during an inpatient stay. Body weight and safety assessments
were performed every 2 or 4 weeks, laboratory assessments at the base-
line and at end of treatment (EOT). Least square mean differences were
compared between treatments using repeated measures ANCOVA with
baseline as covariate and treatment as fixed effect.
Results: TESO+MET led to a statistically significant reduction in mean
24-h HR by 3.8 bpm vs. PLAC, and a reduction in SBP and DBP which
did not reach statistical significance. Also, a significant reduction in body
weight, which exceeded the one observed with PLAC by 3.5 kg (table).
TESO+MET was well tolerated. The most frequently reported adverse
events were sweating, nausea, dry mouth and headache. There were no
clinically significant findings in ECG, haematology or biochemistry.
There was only one serious adverse event observed on the PLAC.
Conclusion: Addition of metoprolol to tesofensine fully mitigated the
increases in HR/BP observed with tesofensine alone and still led to sig-
nificant weight loss in subjects with T2D without any structured back-
ground weigh loss program. TESO+METwas well tolerated with no new
or unexpected safety findings and may therefore offer a favourable
benefit/risk profile in obese subjects with T2D.

Clinical Trial Registration Number: NCT02737891
Supported by: Saniona A/S
Disclosure: R.V. Dvorak: Employment/Consultancy; employee.

852
Sustained improvement of type 2 diabetes in 250 hypogonadal men
with and without testosterone therapy (TTh) for 9 years: real-life
data from a registry study
K.S. Haider1, A. Haider1, G. Doros2, F. Saad3;
1Urology Practice, Bremerhaven, Germany, 2Epidemiology and
Statistics, Boston University, Boston, USA, 3Medical Affairs Men's
Healthcare, Bayer AG, Berlin, Germany.

Background and aims: The prevalence of hypogonadism in men with
T2DM can be as high as 50%. In an ongoing registry on effectiveness and
safety of testosterone undecanoate injections (TU) started in 2004 in a
urological setting, more than 1/3 of patients have T2DM.
Materials and methods: Of 696 men with testosterone deficiency (total
testosterone ≤12.1 nmol/L), 250 (36%) have T2DM. T2DM had been
diagnosed and is treated by their family physician. In the urology office,
133 men received TU 1000 mg/12 weeks (T-group), 117 had opted
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against TTh and served as controls (CTRL). Most measurements were
performed 1-4 times a year for up to 11 years. 8-year data are reported.
Mean changes over time between groupswere compared bymixed effects
model for repeated measures with random effect for intercept and fixed
effects for time, group and their interaction and adjusted for age, weight,
waist circumference, fasting glucose, blood pressure and lipids to account
for baseline differences between groups.
Results:Mean age (years): 61.8±5.4 (T-group), 64.9±4.3 (CTRL). Mean
HbA1c progressively decreased from 8.8±0.9 to 6.1±0.4% after 8 years in
the T-group (p<0.0001). The decrease was statistically significant vs.
previous year for all 8 years. In CTRL, mean HbA1c increased from 7.5
±0.5 to 8.2±0.5% (p<0.0001). The estimated adjusted difference between
groups was -3.1% (p<0.0001). Fasting glucose decreased from 7.6±1.1 to
5.3±0.1 mmol/L (p<0.0001) in the T-group and slightly increased from
5.8±0.3 to 5.9±0.3 mmol/L in CTRL (NS). The estimated adjusted dif-
ference between groups was -0.8 mmol/L (p<0.0001). HOMA-IR was
only available for the T-group. It decreased from 10.2±2.0 to 3.6±0.8 after
8 years (p<0.0001). The decrease was statistically significant vs. previous
year for the first 3 years. Insulin in serum was only available for the T-
group. It decreased from 29.6±4.2 to 15±3.4 mU/L (p<0.0001) with sta-
tistical significance vs. previous year for the first 4 years. At baseline 54
patients in the T-group were on insulin and received a mean dose of 32.4
±12.1 units. The mean dose requirement declined to 19.7±11.0
(p<0.0001) with statistical significance vs. previous year for the first 4
years. In the T-group, 106 (80%) achieved HbA1c <6.5%. In CTRL, only
1 patient achieved HbA1c <6.5%. All but 9 men experienced an increase
in HbA1c. Waist circumference progressively decreased from 111.1±7.4
to 100.7±5.5 cm in the T-group and increased from 110.1±7.2 to 111.7
±7.3 cm in CTRL. The adjusted estimated difference between groups at 8
years was -13 cm (p<0.0001 for all). Weight change from baseline was -
19.4±4.8% in the T-group and +2.0±2.8% in CTRL. Estimated adjusted
difference between groups: -20.2% (p<0.0001 for all). Since all injections
were administered in the doctor’s office and documented, there was a
100% adherence to TTh.
Conclusion: Long-term TTh with TU in hypogonadal men with T2DM
improved glycaemic control compared to untreated controls. In patients in
the testosterone group receiving insulin, the dose could be substantially
reduced. The observed effects may have been mediated by reductions in
weight and waist circumference. Correcting hypogonadism in men with
T2DM sustainably supports standard diabetes treatment.
Supported by: Bayer AG
Disclosure: K.S. Haider: None.

853
No progression from prediabetes to type 2 diabetes in 45
hypogonadal men receiving testosterone therapy (TTh) for up to 9
years: real-life data from a registry study
A. Haider1, K.S. Haider1, G. Doros2, F. Saad3;
1Urology Practice, Bremerhaven, Germany, 2Epidemiology and
Statistics, Boston University, Boston, USA, 3Medical Affairs Men's
Healthcare, Bayer AG, Berlin, Germany.

Background and aims: In individuals aged 45 years, the lifetime risk to
progress from prediabetes to diabetes was recently reported as 74.0%.
The recommended prevention strategy is weight loss. Since long-term
TTh in hypogonadal men results in sustained weight loss, we studied
hypogonadal men with Prediabetes defined by HbA1c of 5.7-6.4% in
the context of an ongoing registry on effectiveness and safety of testos-
terone undecanoate injections (TU) started in 2004 in a urological setting.
Materials and methods: Of 400 men with symptomatic testosterone de-
ficiency (total testosterone ≤12.1 nmol/L), 45 (11.3%) had prediabetes.
They were all treatment-naïve regarding antidiabetic therapy. The majority
had presented to the urology office with complaints of erectile function or
urinary function. All men men received TU 1000 mg/12 weeks (T-group)
following an initial 6-week interval. No structured recommendations for

lifestyle modifications were provided.Most measurements were performed
2 to 4 times a year for up to 11 years. 9-year data are presented.
Results: Mean age was 55.2±8.0 years. Mean HbA1c steadily decreased
from 5.9±0.2 to 5.2±0.2% after 9 years (p<0.0001). Fasting glucose de-
creased from 5.5±0.2 to 5.3±0.1 mmol/L (p<0.05). The triglyceride:HDL
ratio, a surrogate marker of insulin resistance, decreased from 7.3±1.8 to
3.5±0.7 (p<0.0001). The TyG index, another surrogate parameter of in-
sulin resistance and predictor for the risk of incident diabetes, decreased
from 9.5±0.2 to 9.1±0.1 (p<0.0001). Weight progressively decreased
from 99.7±14.2 to 85.1±7.4 kg (p<0.0001). The decrease was statistically
significant compared to the previous year for the first 7 years. Waist
circumference decreased from 102.4±6.7 to 94.5±5.6 cm (p<0.0001).
The decrease was statistically significant compared to the previous year
for the first 4 years. BMI decreased from 32.0±48 to 27.7±2.9 kg/m2

(p<0.0001). The decrease was statistically significant compared to the
previous year for the first 7 years. Mean weight change from baseline
was -17.9% (p<0.0001). No patient progressed from prediabetes to
T2DM during the entire observation period. 44 patients’ last measured
HbA1c was <5.7% which is below the prediabetes range. Only 1 patient’s
last HbA1c was 6.0%. Since all testosterone injections were administered
in the doctor’s office and documented, there was a 100% adherence to
TTh.
Conclusion: Long-term TTh with TU in hypogonadal men with predia-
betes completely prevented progression from prediabetes to type 2 dia-
betes. This effect may have been mediated by weight loss which was
demonstrated by sustained reductions in weight and waist circumference.
In addition, it is known that testosterone increases lean body mass and
reduces fat mass, changes in body composition which are beneficial over
and beyond weight loss alone.
Supported by: Bayer AG
Disclosure: A. Haider: Lecture/other fees; Bayer AG.

854
Prevalence of type 2 diabetes and prediabetes in hypogonadal men
and effects of testosterone treatment: real-life experience from a con-
trolled registry study
U. Wissinger1, A. Yassin2, G. Doros3, F. Saad4;
1Medical Affairs Established Products, Bayer AG, Berlin, 2Institute for
Urology and Andrology, Norderstedt, Germany, 3Epidemiology and
Statistics, Boston University, Boston, USA, 4Medical Affairs Men's
Healthcare, Bayer AG, Berlin, Germany.

Background and aims: The high prevalence of hypogonadism in men
with T2DM is well established. There is less information about the prev-
alence of hypogonadism in prediabetes.
Materials and methods: In a controlled registry study of 505
hypogonadal men in a urology office, 147 (29.1%) had T2DM. Their
mean age at baseline was 62.7±8.3 years. 94 men received testosterone
therapy (TTh, T-group) with testosterone undecanoate injections (TU)
1000mg/12 weeks following an initial 6-week interval for up to 12 years.
53 men had opted against TTh and served as controls (CTRL). 253
(50.2%) men had prediabetes, defined by an HbA1c from 5.7-6.4%.
Mean age: 61.5±9.6 years. 175 men received TTh for up to 12 years,
78 served as controls (CTRL). 8-year data are reported.
Results: T2DM: Weight (kg) decreased from 107.8±13.2 to 97.7±12.3 in
the T-group (p<0.0001) and increased from 95.8±10.7 to 99.5±15.5 in
CTRL (p<0.0001 for both). Waist circumference (cm) decreased from
114.0±10.7 to 105.6±10.8 in the T-group and increased from 103.2±8.9 to
105.0±12.2 in CTRL (p<0.0001 for both). BMI (kg/m2) decreased from
34.1±4.1 to 30.8±3.9 in the T-group and increased from 30.5±3.8 to 32.3
±5.0 in CTRL (p<0.0001 for both). Fasting glucose (mmol/L) decreased
from 7.9±2.3 to 5.9±1.7 in the T-group and from 6.9±2.6 to 6.2±3.9 in
CTRL (p<0.0001 for both). HbA1c decreased from 7.9±1.0 to 7.0±1.2%
in the T-group (p<0.0001) and remained stable from 6.8±0.9 to 6.7±1.0% in
CTRL. 74 of 94 patients (78.7%) with T2DM in the T-group had their last
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measuredHbA1c <6.5%, but only 9 of 52 (17.3%)men in CTRL, regardless
of concomitant treatment modalities. Prediabetes: Weight (kg) decreased
from 96.0±11.7 to 89.3±9.8 in the T-group (p<0.0001) and increased from
92.1±9.9 to 98.2±6.3 in CTRL (p<0.0001 for both). Waist circumference
(cm) decreased from 104.7±7.1 to 98.4±6.6 in the T-group and increased
from 99.9±9.0 to 106.0±3.2 in CTRL (p<0.0001 for both). BMI (kg/m2)
decreased from 30.5±3.9 to 28.3±3.4 in the T-group and increased from
29.5±2.8 to 30.4±2.2 in CTRL (p<0.0001 for both). Fasting glucose
(mmol/L) decreased from 5.3±0.9 to 4.9±0.7 in the T-group (p<0.0001)
and increased from 4.9±1.4 to 5.0±0.9 in CTRL (p<0.05). HbA1c decreased
from 5.9±0.2 to 5.6±0.4% in the T-group and increased from 5.9±0.2 to 6.1
±0.6% in CTRL(p<0.0001 for both).. No patient in the T-group progressed
from prediabetes to overt T2DM. 152/175 had their last measured HbA1c

<5.7% and were no longer in the prediabetes category. In CTRL, 30/ 78
(38.5%) men in CTRL progressed from prediabetes to T2DM.
Conclusion: Long-term TTh with TU in unselected hypogonadal men
with a high prevalence of T2DM and prediabetes resulted in weight loss
and improvements in glycemic control whereas untreated controls experi-
enced worsening of all parameters. Testosterone treatment of hypogonadal
men fully prevented progression from prediabetes to T2DM.
Supported by: Bayer AG
Disclosure: U. Wissinger: Employment/Consultancy; Bayer AG.

855
Early results of the first Brazilian patients with generalised congen-
ital lipodystrophy on treatment with metreleptin
J.G. Lima1, N.N. Lima1, M.C.F. Santos1, T.C. Vieira1, P.H.D. Silva1,
L.H.C. Nobrega1, M.F.P. Baracho1, S.M.B. Jeronimo2;
1Medicina Clinica, Hospital Universitario Onofre Lopes, 2Instituto de
Medicina Tropical - IMT, Natal, Brazil.

Background and aims: Generalized congenital lipodystrophy (GCL) is
an autosomal recessive disease characterized by difficulty in storing body
fat and, consequently, very low serum levels of leptin. They present with
diabetes, hypertriglyceridemia and ectopic fat deposit, as in the liver. In
Brazil, we have one of the largest series of this rare disease.
Materials and methods: Eleven patients (6 men and 5 women; 5 adults
and 6 children, 12.6 ± 9.3 years of age) with GCL (3 Type 1, 5 type 2 and 3
non-genotyped patients) were treated with subcutaneous metreleptin injec-
tions. Only the adults had diabetes (n = 5). To quantify the appetite, we used
the simplified nutritional appetite questionnaire. Blood tests were performed
before the start of treatment and, 1 and 3 months later. Parametric data are
shown as mean ± SD or as median (minimum-maximum) if nonparametric.
Comparisons were made between the results of baseline and the 3 months
after treatment. A p-value < 0.05 was considered statistically significant.
Results: The mean dose of metreleptin was 0.46±0.28 mg/day. It was well
tolerated and no patient stopped the use. Five patients had some skin
reactions in the local of injection and one child patient had important
anorexia needing to decrease the dose for one week. Fasting
triglyceridemia [225(35-1473) vs. 111(48-309) mg/dL, p=0.01], aspartate
aminotransferase [31(22-87) vs. 26(9-38) UI/L, p=0.009], alanine amino-
transferase [51(25-152) vs. 26(11-63) UI/L, p=0.01] and gamma glutamyl
transferase [25(12-66) vs. 16(11-45) UI/L, p=0.005)] reduced significantly.
Fasting glycemia (151.5±108 vs. 107.5±38.9mg/dL, p=0.09), glycated he-
moglobin (7.2±3.2 vs. 6.0±1.7%, p=0.09), total cholesterol (133±29.9 vs.
113.9±28.4 mg/dL, p=0.06) and HDL cholesterol (28.6±7.4 vs. 28.0±5.0
mg/dL, p=0.69) decreased, but it was not statistically significant. One dia-
betic patient stopped insulin use and started oral hypoglycemic pills; other
patient decreased insulin dose and another patient decreased the oral hypo-
glycemic pill to half dose. Despite these reductions, fasting glycemia
(239.4±107 vs. 142.6±30.9 mg/dl) and glycated hemoglobin (9.9±3.2 vs.
7.2±1.9%) reduced significantly in diabetic patients. The mean appetite
score (maximal 20 points) was 18.3 and decreased to 14.9 after 1 month,
but increased to 16.1 after 3months. The BMI decreased significantly (18.2
±3.5 to 17.0±3.3 kg/m2, p=0.01).

Conclusion:Metreleptin use can bring early improvements in glycemia,
triglyceridemia, and liver enzymes. The effect decreasing the appetite is
as precocious as one month of use, but in some patients the appetite
increase at 3 months.
Disclosure: J.G. Lima: None.

856
Impact of metreleptin on hepatomegaly in patients with generalised
lipodystrophy
E.A. Oral1, E. Chiquette2, J.H. Lewis3, A. Long2, T. Salinardi2, R.
Brown4;
1Brehm Center for Diabetes, Ann Arbor, 2Aegerion Pharmaceuticals,
Cambridge, 3Georgetown University Hospital, Washington, 4National
Institutes of Health, Bethesda, USA.

Background and aims: Lipodystrophy syndromes are clinically hetero-
geneous, inherited or acquired, and often life-threatening. The underlying
pathogenesis of generalized lipodystrophy (GL) is the irreversible wide-
spread deficiency of adipose tissue leading to low leptin levels. Due to the
lack of adipocytes, excess calories accumulate as triglycerides (TG) in
ectopic locations such as the liver. Ectopic liver fat can progress to hepa-
tomegaly, steatohepatitis, portal hypertension, cirrhosis, and liver failure.
This study examined the effect of leptin replacement therapy (metreleptin,
ML) on liver volume (LV) and key metabolic parameters in adult and
pediatric patients with GL.
Materials and methods: This is a post hoc analysis of an open label,
prospective study ofML in patients with GL conducted at the NIH. LV by
MRI was assessed for all available patients enrolled from 2000-2008.
Normal LV was calculated as 25 mL/kg of body weight. Mild, moderate,
and severe hepatomegaly were defined as ≤1.25 multiple of normal
(MN), 1.25-2.5 MN, and >2.5 MN, respectively. TG, A1c, AST, and
ALTwere measured at baseline and after ML treatment.
Results: Among the 34 evaluable patients with GL enrolled through 12/31/
2008, 21 had both baseline and follow-up liver volumetric measurements. At
baseline, all had enlarged liverswith amean ± SDLVof 3357.7 ± 1121.7mL,
ranging from 1.1-6 x normal. The majority of patients were female (67%),
57% had congenital GL, and the mean age was 24 ± 16 years. At baseline,
91% had diabetes, 76% had hypertriglyceridemia, and 2 had autoimmune
hepatitis. For patients assessed within a year after initiating ML (n=21, mean
treatment duration 9.8 ± 2.8months), LV decreased by 24.5 ± 16.6%. Longer
exposure (n=14, 46.7 ± 24.4 months) appeared to have a larger decrease in
LV relative to baseline of 34.7 ± 18.9%. Treatment with ML for one year
resulted in significant reductions in A1c [n=19, -2.1 ± 1.2%], AST
[n=19, -46.8 ± 63.0 U/L], ALT [n=19, -69.7 ± 101.7 U/L], and TG [n=15,
-43.7 ± 36.7%]. ML was generally well tolerated; most commonly reported
adverse events were abdominal pain and hypoglycemia. Among the sub-
group of 13 pediatric patients who were < 18 years (mean 14 ± 3 years),
all had an enlarged liver at baseline (mean ± SD LVof 3459 ± 1178 mL),
ranging from 1.2-6 x normal. For pediatric patients assessed within a year
after initiating ML (n=13, mean treatment duration of 9.4 ± 3.2 months), LV
decreased by 25.2 ± 15.4%. Longer exposure (n=9, 46.2 ± 26.9 months)
appeared to have a larger decrease in LV relative to baseline of 34.3 ±
18.1%. Treatment with ML for 1 year resulted in significant reductions in
A1c [n=11, -2.2 ± 1.4%], AST [n=11, -56.3 ± 75.3 U/L], ALT [n=11, -90.5 ±
128.6 U/L], and TG [n=9, -43.1 ± 30.8%]. Similar to the larger cohort, ML
was generally well-tolerated in pediatric patients; gastrointestinal disorders
including abdominal pain and pancreatitis were the most commonly reported
adverse events. The 2 pediatric patients with pancreatitis also reported it in
their past medical history, prior to ML treatment initiation.
Conclusion: Moderate to severe hepatomegaly, usually due to hepatic
TG accumulation, is a common feature in patients with GL. In addition
to its metabolic effects, this post hoc analysis provides additional evi-
dence that ML may have a clinically significant and sustained effect in
reducing LV in adult and pediatric patients with GL.
Clinical Trial Registration Number: NCT00025883
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Supported by: Intramural Research Program of the NIDDK
Disclosure: E.A. Oral: Employment/Consultancy; Aegerion
Pharmaceuticals.
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Co-administration of tesofensine and metoprolol: improvements in
body weight and liver fat content in patients with type 2 diabetes
G. Andersen1, T. Heise1, B. Edsberg2, D. Lamers1, T. Jacobsen2, L.
Plum-Mörschel3, R.V. Dvorak2;
1Profil Institut für Stoffwechselforschung GmbH, Neuss, Germany,
2Saniona, Ballerup, Denmark, 3Profil Mainz GmbH & Co.KG, Mainz,
Germany.

Background and aims: Tesofensine (TESO) is an inhibitor of the
monoamine presynaptic reuptake of the neurotransmitters noradren-
aline, dopamine and serotonin suppressing appetite and reward cen-
tres in the brain and increasing energy expenditure. TESO demon-
strated strong weight reducing effects in Phase 2 clinical studies in
obese subjects, but also an increase in blood pressure and heart rate
at therapeutically relevant doses. In this double-blind, randomized,
placebo-controlled trial we investigated the effect of co-
administration of 0.5 mg TESO with 100 mg of the β1-selective
beta-blocker metoprolol (MET) on body weight, body composition
and metabolic endpoints in subjects with T2D on metformin therapy
with or without one additional anti-diabetic oral agent.
Materials and methods: Sixty subjects with T2D [mean±SD age:
62.8±6 yrs; weight: 96.4±16.4 kg; BMI: 32.6±5.3 kg/m²; waist
circumference: 111.4±11.8 cm; HbA1c 7.7±0.4%], were randomly
allocated to once daily treatment with TESO+MET or matching
placebos (PLAC) for 90 days. Fifty-eight subjects completed the
study. Anthropometric assessments including body weight and
waist circumference as well as vital signs and safety parameters
were assessed every 7-14 days. Liver fat (by magnetic resonance
spectroscopy) and metabolic endpoints were measured at baseline
and end of treatment (EOT) in a sub-set of the patients.
Results: TESO+MET led to a progressive weight reduction which was
significantly greater than the minor changes observed with PLAC (table).
Accordingly, treatment with TESO+MET led to a significantly greater
reduction in mean waist circumference compared with PLAC. While
TESO+MET showed no significant advantages in glycaemic parameters
(HbA1c, 1.5-Anhydroglucitol, fasting plasma glucose (FPG) and area
under the curve of the 9-point glucose profile) or lipids, there was a strong
trend to significantly larger improvements in liver fat which decreased
with TESO+MET, but increased with PLAC. TESO+METwas well tol-
erated with nausea, hyperhidrosis, headache and dry mouth being the
most frequent adverse events (AEs). No serious AE occurred with
TESO+MET.Most importantly, there were no deleterious effects on heart
rate and blood pressure with TESO+MET, but rather a significant reduc-
tion in mean 24 hr heart rate (LS-mean difference between treatments in
change of baseline -3.8 bpm, p=0.0038).
Conclusion: This study demonstrates that a tesofensine/metoprolol co-
administration significantly reduces body weight as well as waist circum-
ference and trends to improve liver fat in patients with T2D without any
negative effects on heart rate and blood pressure.

Clinical Trial Registration Number: NCT02737891
Disclosure: G. Andersen: None.
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Endoscopic proximal intestinal exclusion with EndoBarrier therapy
is associated with improvement in gonadal function in obese men
with diabetes
A. Basu1, P. Sen Gupta1, M. Yadagiri1, B.M. McGowan2, R.S.
Drummond3, H. Jones4, S.A. Amiel5, R.E.J. Ryder1;
1Diabetes Department, Sandwell and West Birmingham NHS Trust
Hospital, Birmingham, 2Diabetes Department, Guys & St Thomas hos-
pital NHS Foundation Trust, London, 3Diabetes Department, Glasgow
Royal Infirmary, Glasgow, 4Diabetes Department, Barnsley Hospital
NHS Foundation Trust, Barnsley, 5Diabetes Department, Kings College
London, London, UK.

Background and aims: Previous evidence has linked obesity with low
testosterone levels and improvement in gonadal function with weight
loss. Our aim was to ascertain whether weight loss with Endobarrier®
was associated with and improvement in testosterone levels and hence
gonadal function in obese men with Type 2 diabetes.
Materials and methods: This was a sub-study of a larger multi-centre,
randomised controlled trial investigating the efficacy of Endobarrier®
therapy, a 60cm endoluminal sleeve implanted in the proximal intestine.
This was a proof-of-concept study. Testosterone levels were measured
prior to initiating treatment and 12 months later prior to implant removal.
Free testosterone was estimated using the Vermeulen equation.
Results: There were 22 male participants with mean age 49.1(±10.8) years
and diabetes duration of 11.4(±5.2) years. 15/22 patients that received
Endobarrier®, mean weight loss was 9.9 (SE2.1) Kg (p<0.001) with a
maximum weight loss of 25.6kg. Only one patient did not lose weight;
HbA1c improved by 22.1 (SE5.4) mmol/mol[2.0%; SE0.49] (p=0.001).
The total testosterone levels improved by 1.9 (SE 0.78)nmol/L (p=0.03).
The estimated free testosterone level after adjusting for the change in weight
and HbA1c improved by 77% (p=0.001; adjR2 = 0.65 for model).
Conclusion: The study indicates that Endobarrier® therapy is associated
with a significant improvement in free testosterone levels in men, inde-
pendent of change in glycaemic control and bodyweight. This may imply
return of gonadal function in some men following therapy.

Clinical Trial Registration Number: ISRCTN00151053
Disclosure: A. Basu: None.

859
Jejunal diversion, a novel malabsorbtive procedure, improves meta-
bolic control and augments the incretin effect in obese subjects with
type 2 diabetes
M. Mraz1,2, J. Klouckova3,2, P. Kavalkova2, A. Cinkajzlova3,2, H.
Kratochvilova3,2, Z. Lacinova3,2, P. Sramkova4, K. Dolezalova4, M.
Fried4, M. Haluzik3,2;
1Department of Diabetes, Institute for Clinical and Experimental
Medicine, 2Institute for Medical Biochemistry and Laboratory
Diagnostics, General University Hospital, 3Centre for Experimental
Medicine, Institute for Clinical and Experimental Medicine, 4OB
Klinika, Prague, Czech Republic.
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Background and aims: Jejunal diversion (JD) is a novel metabolic sur-
gical procedure using side-to-side jejuno-jejunostomy to create a partial
intestinal by-pass in a less invasive manner compared with other
malabsorbtive operations, thus far used predominantly in experimental
animals. The aim of our study was to assess the effects of JD on anthro-
pometric, metabolic and hormonal parameters of patients with obesity
and type 2 diabetes mellitus (T2DM).
Materials and methods: Fifteen obese T2DM subjects (8 males, aged
52.7 ± 6.1 years) were examined before and 3 and 12 months after JD.
Postprandial effects of JD were evaluated using a 5-hour oral glucose
tolerance test (oGTT).
Results: JD rapidly and sustainably reduced body weight (BMI 34.1 ± 3.5
vs. 31.9 ± 3.5 vs. 31.0 ± 3.7 kg/m2 for 0 vs. 3 vs. 12 months, p<0.001) and
improved glucose control (HbA1C 78.9 ± 9.5 vs. 62.3 ± 11.4 vs. 54.1 ± 12.3
mmol/mol, p<0.001) and lipid profile (LDL 2.68 ± 0.72 vs. 1.94 ± 0.75 vs.
2.03 ± 0.80 mmol/l, p=0.014; triglycerides 3.67 ± 3.96 vs. 1.81 ± 0.99 vs.
1.86 ± 1.31 mmol/l, p=0.012). JD further augmented the incretin effect by
increasing postprandial levels of GLP-1 along with the reduction of insulin
and glucagon, while GIP, PP, amylin and ghrelin were not affected.
Interestingly, bile acid levels peaked already 3 months after JD with a
subsequent return to baseline at 12 months, in spite of no change being
observed in their intestinal regulator fibroblast growth factor 19 (FGF-19).
JDwas accompanied by a reduction in serum ferritin (133.2 ± 97.6 vs. 66.9
± 47.4 μg/l for 0 vs. 12 months, p=0.004), vitamin B12 (491.6 ± 216.6 vs.
264.3 ± 139.5 ng/l, p<0.001) and zinc (16.2 ± 1.6 vs. 14.0 ± 2.8 mmol/l,
p=0.013) without influencing any other nutritional parameters.
Conclusion: In obese subjects with T2DM JD induces significant weight
loss and improvement in metabolic control that persist for at least 12
months after operation. Changes in GLP-1 and bile acids might be at least
partially responsible for these effects.
Supported by: RVO VFN64165, MH CZ – DRO (IKEM, IN 000023001)
and NV15-26854A
Disclosure: M. Mraz: None.
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Duodenal mucosal resurfacing demonstrates sustained improvement
in glycaemic parameters in type 2 diabetes: 12 month data
A.C.G. van Baar1, M. Nieuwdorp2, L. Crenier3, A. Mertens4, R.
Batterham5, F. Holleman6, P. Vignolo7, G. Costamagna8, J. Deviere9, R.
Haidry10, L. Rodriguez7, M.G. Neto11,12, J.J. Bergman1, G. Mingrone13;
1Gastroenterology & Hepatology, Academic Medical Center,
Amsterdam, 2Internal and Vascular Medicine, Academic Medical
Center, Amsterdam, Netherlands, 3Endocrinology, Erasme University
Hospital, Brussels, 4Clinical and Experimental Endocrinology, Catholic
University of Leuven, Leuven, Belgium, 5Centre for Obesity Research,
University College London, London, UK, 6Internal Medicine, Academic
Medical Center, Amsterdam, Netherlands, 7CCO Clinical Center for
Diabetes, Obesity and Reflux, Santiago, Chile, 8Digestive Endoscopy,
Policlinico Gemelli, Catholic University of Rome, Rome, Italy,
9Gastroenterology, Erasme University Hospital, Brussels, Belgium,
10Gastroenterology, University College Hospital, London, UK,
11Bariatric Endoscopy Service, Gastro Obeso Center, São Paulo, Brazil,
12Florida International University, Miami, USA, 13Internal Medicine,
Catholic University, Rome, Italy.

Background and aims: Duodenal exclusion via bariatric surgery has
been shown to confer an insulin sensitizing metabolic benefit that is, in
part, weight-independent. Duodenal Mucosal Resurfacing (DMR) is an
endoscopic procedure that rejuvenates the duodenal mucosa through hy-
drothermal ablation and may confer similar metabolic benefits using a
less invasive procedure. Here we report the 12 months glycaemia data
following a single DMR procedure in patients with T2D.
Materials and methods: Data were extracted from a single arm, open
label, multicentre study in which type 2 diabetes patients on oral glucose
lowering medication with baseline HbA1c 7.5 - 10.0%, and age 25 - 75

years received a single DMR procedure. Sulfonylurea’s were discontinued
before DMR and other glucose regulating medication was kept stable for at
least 6 months post DMR. Hereafter medication modifications were made
at the treating physician’s discretion following the local or international
guidelines. Efficacy was analysed in a modified intent-to-treat cohort (pa-
tients who received ≥1 ablation) and a sub-group of patients (n=15) with
preserved beta-cell function (baseline fasting plasma insulin, FPI >15 uU/
mL). Change from baseline in HbA1c, fasting plasma glucose (FPG), and
Homeostasis Model Assessment index (HOMA-IR) were analysed using
paired t-tests. Data are reported as mean ± SD.
Results: Baseline parameters (n=27) were: age, 55.0 ± 9.0 y; diabetes
duration, 6.0 ± 2.5 y; BMI, 32.5 ± 4.2 kg/m2; HbA1c, 8.7 ± 1.0 %. On
average, HbA1c remained lower than baseline over 12 months after a
single DMR procedure; reductions at 6, 9 and 12 months were, -1.0 ±
1.0% (p < 0.001), -1.1 ± 1.5% (p = 0.001), -0.7 ± 1.2% (p=0.008).
Similarly, FPG and HOMA-IR were lower relative to baseline, with reduc-
tions of -33.9 ± 48.7 mg/dL, and -3.8 ± 4.9 (p=0.002), at 12 months. In the
cohort with baseline FPI >15 uU/mL, the mean HbA1c reductions
were, -1.4 ± 1.1% (p < 0.0003), -1.6 ± 1.8% (p = 0.006), and -1.3 ±
1.3% (p=0.002), at 6, 9, and 12 months. A modest reduction in mean body
weight was observed throughout 12 months (at 12 months; -1.5 ± 4.2 kg,
p = 0.08) for the full cohort.
Conclusion: A single DMR procedure produced sustained reductions in
HbA1c, FPG, and HOMA-IR out to 12 months, with robust glycaemic
effects in patients with preserved beta-cell function. Larger, randomized
controlled studies are planned to further establish the efficacy, safety and
durability of the metabolic effects associated with DMR.
Clinical Trial Registration Number: NCT02413567
Supported by: Fractyl Laboratories, Inc.
Disclosure: A.C.G. van Baar: None.
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Mesenchymal stromal cells from the umbilical cord (UCX®): A role
in protection against non-alcoholic fatty liver disease?
I. Sousa-Lima1, M.J. Meneses1,2, I. Ferreira1, H. Cruz3, J.M. Santos3,
M.P. Macedo1,4;
1CEDOC, Chronic Diseases Research Centre, NOVA Medical
School|Faculdade de Ciências Médicas, Universidade NOVA de Lisboa,
2ProRegeM PhD Programme, NOVA Medical School/Faculdade de
Ciências Médicas da Universidade Nova de Lisboa, 3ECBio – R&D in
Biotechnology, S.A., Lisbon, 4Department of Medical Sciences, Institute
of Biomedicine-iBiMED, University of Aveiro, Aveiro, Portugal.

Background and aims: Mesenchymal Stromal Cells (MSCs) have been
shown to have promising therapeutic applications, mainly due to their
immunomodulatory, anti-inflammatory, pro-angiogenic and regenerative
properties. Umbilical cord tissue-derived expanded MSCs, UCX®, con-
sists of a specific population of MSCs from the umbilical cord tissue (UC-
MSCs), isolated according to a patented technology. Preclinical studies
using UCX® have demonstrated the safety and quality of the cells, as well
as their efficacy in animal models for several immune-related and cardio-
vascular diseases. However, the role of the UCX® in diet-induced obesity
and non-alcoholic fatty liver disease (NAFLD) remains widely unknown.
Materials and methods:Male C57Bl/6 mice were used. The mice were
divided in three experimental groups according to the type of diet and
UCX® administration. The mice were given ad libitum access to a
normal- (Chow) or hyper-caloric diet (HFat), from ages 6 to 18 weeks.
The HFat group was further divided into two groups: HFat and HFat-
UCX®, the latter being treated with UCX® every week for a total of 7
weeks (from ages 11 to 18, via an intraperitoneal injection of 10E6 cells).
Mice were monitored weekly for body weight, blood glucose and
food/calorie intake, as well as a close observation of their behavior, for
distress signals. After 5 weeks of diet and at the end of the study both
insulin sensitivity and glucose tolerance were determined. At the end of

Diabetologia (2017) 60 (Suppl 1):S1–S608S398



the study several organs and tissues were collected for further analysis.
Livers were stained by H&E (Hematoxylin & Eosin) and their content in
cholesterol and triglycerides was determined.
Results: As expected HFat diet promoted body weight gain (20.53 ±
0.156g n=4 vs. 24.02 ± 0.759g n=9, p<0.05), fasting hyperglycemia
(79.50 ± 3.617mg/dL n=4 vs. 109.9 ± 8.324mg/dL n=9, p<0.05) and
glucose intolerance (24140 ± 2788 n=4 vs. 30110 ± 2118 AUC A.U.
n=9), compared to the control littermates under a Chow diet. Mice were
at this point considered as being in a pre-diabetic state. After the treatment
HFat-UCX® animals were protected against bodyweight gain, compared
to the untreated HFat mice (33.83 ± 3.676g vs. 31.85 ± 1.379g, n=4).
HFat-UCX® animals had lower fasting glucose levels (134 ± 3.122mg/
dL vs. 106.2 ± 2.956mg/dL, n=4/5, p<0.001) and improved glucose tol-
erance (44800 ± 5275 vs. 59023 ± 6919 AUC A.U., n=4, p<0.05). Food
intake was unaffected by the UCX® treatment. HFat-UCX® animals
show a decreased liver/body weight ratio and ectopic lipid accumulation,
assessed by H&E staining. Compared to the untreated HFat mice, HFat-
UCX® mice, show decreased accumulation of triglycerides (45.63 ±
1.896 vs. 37.90 ± 2.816 mg/g of liver weight n=4, p=0.0632) in the liver.
Conclusion: The preliminary data suggests that UCX® may have a pro-
tective role in diet-induced obesity and NAFLD. The mechanism through
which the cells protect against lipid accumulation in the liver needs to be
further investigated.
Supported by: iNOVA4Health - UID/Multi/04462/2013
Disclosure: I. Sousa-Lima: None.
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LY3298176, a novel long-acting GIP/GLP-1 coagonist, shows en-
hanced activity on weight loss and energy utilisation whilst maintain-
ing its efficacy for glycaemic control
K. Bokvist, R. Brown, T. Coskun, A. Cox, R. Cummins, S. Estwick, T.
Farb, J. Ficorilli, M. Marcelo, L. O'Farrell, A. Patel Lewis, X. Peng, J.
Shaw, D. Wainscott, J. Alsina-Fernandez;
Eli Lilly and Company, Indianapolis, USA.

Background and aims: Commonly used glucagon-like peptide-1 recep-
tor (GLP-1R) agonists provide very substantial reductions in HbA1c as
well as clinically meaningful weight loss; however, it remains unknown if
combining GLP-1R activity with glucose-dependent insulinotropic pep-
tide receptor (GIPR) activity results in a treatment with improved efficacy.
In this study we evaluated GLP-1R and GIPR activation, glucose lower-
ing and weight loss in vitro and in vivo using a novel acylated long-acting
GIP/GLP-1 coagonist peptide, LY3298176.
Materials and methods: Peptide analogues were made using an auto-
mated peptide synthesizer and evaluated in GIPR and GLP-1R binding
and functional assays. Insulin secretionwas studied in isolated primary rat
islets as well as in vivo in rodents. Weight loss studies were carried out in
high fat fed C57Bl6 mice and glycaemic control was evaluated at the end
of a 2 week dosing period. Energy utilization was determined by the aid
of Oxymax chambers and whole body QNMR was used to determine
body composition at the end of the weight loss study.
Results: LY3298176 binds to human (h) GIPR and GLP-1R with an
affinity (Ki) of 34 and 230 nM, respectively. Half-maximal concentrations
in the functional cAMP generation assays in cells that over-express hGIPR
and hGLP-1R were 11 and 71 nM, respectively. LY3298176 does not bind
to or activate the human glucagon receptor at concentrations ≤7.5 μM.
LY3298176 dose-dependently enhanced insulin secretion from rat or
mouse islets. Furthermore, LY3298176 enhanced insulin secretion in islets
from GIPR knockout mice as well as in islets from GLP-1R knockout
animals. In rats, LY3298176 both enhanced insulin secretion in an intrave-
nous glucose tolerance test as well as inhibited gastric emptying of a semi-
liquid meal. Half maximal doses (ED50) were 0.87 nmol/kg (insulin secre-
tion) and 11.8 nmol/kg (gastric emptying). LY3298176, given every 72
hours (hrs) for 2 weeks, dose-dependently induced weight loss in high-fat

diet induced obese mice. The weight loss amounted to 38% at the highest
dose administered (100 nmol/kg) and the ED50 was estimated to 5 nmol/kg.
The weight loss was predominantly loss of fat mass (>80%) and was
associated with reduced food intake and a 10-15% increase in energy
utilisation. Improved plasma and liver lipids were also observed.
Interestingly LY3298176, contrary to what is known for GLP-1, didn’t
increase corticosterone secretion in rats. The terminal elimination half-
lives of subcutaneously administered LY3298176 were ≈10hrs and
146hrs in rats and dogs, respectively.
Conclusion:Our data suggest that LY3298176 is a potent and efficacious
glucose-lowering agent that provides substantial weight loss. We see
weight loss that appears to be associated with increased energy utilisation,
something typically not seen using GLP-1 analogues alone. The 146hr
elimination half-life in dogs suggests that LY3298176 is suitable for once-
weekly dosing.
Disclosure: K. Bokvist: Employment/Consultancy; Eli Lilly and
Company. Stock/Shareholding; Eli Lilly and Company.
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Crossover study comparing bioavailability of a capsule formulation
of the glucagon receptor antagonist LGD-6972 to an oral solution
formulation in healthy subjects
J.D. Pipkin1, E. Vajda1, L. Biernat2, D.J. Klein2, Y.-X. Li2, M.
Zangmeister2, R. Zhou2, L. Zhi1, K. Marschke1;
1Ligand Pharmaceuticals Incorporated, San Diego, 2Medpace, Inc.,
Cincinnati, USA.

Background and aims: LGD-6972 is a novel, orally bioavailable small
molecule glucagon receptor antagonist (GRA) being developed as an ad-
junct to diet and exercise to improve glycemic control in adults with type 2
diabetes mellitus (T2DM). In a single- dose Phase 1 study using an oral
solution formulation in Captisol (betadex [β-cyclodextrin] sulfobutylether
sodium), LGD-6972 demonstrated favorable safety, tolerability and phar-
macokinetics (PK) in normal healthy volunteers (NHV) and in subjects with
T2DM, and dose dependent reductions in fasting plasma glucose (FPG).
PK/PD modeling predicted an efficacious exposure and dose range for a
subsequent multiple dose Phase 1 study. Multiple doses of LGD-6972 oral
solution demonstrated favorable safety, tolerability and PK in T2DM sub-
jects and a robust, dose-dependent reduction of FPG (maximal decrease of
3.15 mmol/L in baseline adjusted values on day 14). This Phase 1, single-
center, randomized, open-label, single-dose, 2-period complete crossover
study was conducted to compare the relative bioavailability of an oral cap-
sule formulation of LGD-6972 to the solution formulation in NHV.
Materials andmethods:A total of 12 subjects were enrolled in the study.
In 2 treatment periods, subjects received each of the following treatments
as a single oral dose, under fasting conditions (6 subjects per treatment in
each period): Treatment A - 15 mg LGD-6972 administered as 3 × 5 mg
capsules; Treatment B - 15 mg LGD-6972 administered as 4 mL × 3.75
mg/mL solution. Serial blood samples were collected for LGD-6972
plasma concentration determination, and safety was assessed during the
48 hours following each dose. Subjects were discharged from the study
site on day 3 and returned on days 4, 7, and 14 for follow-up procedures.
Results: Bioequivalence between Treatment A and Treatment B was dem-
onstrated for area under the plasma concentration versus time curve from
time 0 (predose) to the last measurable concentration (AUC0-last), AUC
from time 0 (predose) to 312 hours postdose (AUC0-312h), and AUC from
time 0 (predose) to infinity (extrapolated) (AUC0-∞) (90% confidence in-
tervals [CI] = [83.2, 109], [83.9, 108], and [83.9, 108], respectively).
Bioequivalence was not demonstrated for maximum observed concentra-
tion (Cmax) (90% CI = [75.6, 103]); however, a sensitivity analysis indicat-
ed that this may have been due to high variability in individual subject PK
concentrations with the sampling schedule and small sample size for the
design. Other PK parameters, including time to maximum observed con-
centration (Tmax), half‑life (t1/2), elimination rate constant (λz), oral
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clearance (CL/F), and apparent volume of distribution (Vd/F), were similar
between treatments. Fasting glucose in subjects receiving Treatment A or
Treatment B was reduced compared to baseline at 24 and 48 hours post-
dose, returning to baseline by day 7. All treatment-emergent adverse events
during the study were mild in severity, and no subject had a serious adverse
event or discontinued from the study due to an adverse event.
Conclusion: Overall, single oral doses of 15-mg LGD‑6972, adminis-
tered as capsules or solution, were safe and well tolerated. The observed
PK profile for the capsule formulation supports its use in the 12-week,
Phase 2a study in subjects with T2DM currently underway.
Clinical Trial Registration Number: NCT02672839, NCT02851849
Supported by: Ligand Pharmaceuticals Incorporated
Disclosure: J.D. Pipkin: Employment/Consultancy; Ligand
Pharmaceuticals Incorporated.
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The novel glucagon receptor agonist SAR438544, first in human
safety, pharmacokinetic and pharmacodynamic data from a study
in healthy volunteers
M. Hompesch1, P. Grosjean2, L. Morrow1, Y. Hijazi3, M. Ishibai4, L.
Teichert3, K. Bergmann3;
1ProSciento, Inc, Chula Vista, USA, 2ProSciento, Inc, Chilly-Mazarin,
France, 3Sanofi-Aventis Deutschland GmbH, Frankfurt am Main,
Germany, 4Sanofi R&D, Chilly-Mazarin, France.

Background and aims: SAR438544 is a novel synthetic agonist of the
glucagon receptor in a stable formulation for subcutaneous (SC) injection to
treat hypoglycemia. A first-in-human, randomized, double-blind, glucagon
and placebo-controlled, single ascending dose study to evaluate safety, tol-
erability, PK and PD of SAR438544 was conducted in healthy volunteers.
Materials and methods: Twenty subjects (mean age: 30.8 ± 6.4 years;
Male: 80%;meanBMI 24.5 kg/m2) were enrolled in one of two dose cohorts
(10 per cohort) andwere randomized to either SAR438544 (N=6)with 50μg
in cohort 1 and 150 μg in cohort 2, placebo (N=2) or 1 mg glucagon control
(N=2). Safety and tolerability were monitored. All subjects completed the
study per protocol, and were included into safety, PK and PD analyses.
Results: There were no severe or serious TEAEs, and no AE of special
interest. PK profiles showed a slight over dose-proportional increase in
SAR438544 Cmax (mean ± SD) of 1.82 ± 0.531 ng/mL (at 50 μg), 8.05 ±
0.749 ng/mL (at 150 μg) vs. 4.37 ± 1.47 ng/mL (at 1 mg glucagon). The
tmax median (min - max) was 1.25 (1 - 1.5) h, 1 (0.75 - 2) h vs. 0.13 (0.08 -
0.17) h and t1/2 (mean ± SD) was 1.34 ± 0.281 h, 1.22 ± 0.367 h vs. 0.795
± 0.0676h for SAR438544 at 50 and 150 μg, and glucagon 1 mg, respec-
tively. PD profiles showed a dose-dependent increase in mean BG-Cmax

(mmol/L) for SAR438544 at 50 and 150 μg with no BG response in the
placebo group. The BG response for glucagon was greater than that for
SAR438544. The mean values of BG-Cmax (mean change from baseline)
were 5.07 (0.19), 5.45 (0.49), 7.21 (2.37) vs. 9.26 (4.25) mmol/L for
placebo, SAR438544 50 and 150 μg, and glucagon 1 mg, respectively.
Conclusion: In conclusion, this first-in-human study demonstrated that
the stable formulation of this glucagon receptor agonist was well tolerat-
ed, safe and active at the doses tested.
Clinical Trial Registration Number: NCT02625636
Supported by: Sanofi
Disclosure: M. Hompesch: Stock/Shareholding; ProSciento, Inc.
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First-in-class PET tracer for the glucagon receptor
O. Eriksson1,2, M. Bossart3, T. Haack3, I. laitinen3, P. Larsen3, O.
Plettenburg4, L. Johansson5, S. Pierrou5, M. Wagner3, I. Velikyan6;
1Antaros Medical AB, Uppsala, 2Uppsala University, Uppsala, Sweden,
3Sanofi-Aventis, Frankfurt, 4Helmholtz Zentrum, München, Germany,
5AntarosMedical AB,Mölndal, 6Uppsala PET-Centre, Uppsala, Sweden.

Background and aims: The glucagon receptor (GCGR) is emerging as
an important target in anti-diabetic therapy, especially as part of the phar-
macology of dual glucagon/glucagon-like-peptide-1(GCG/GLP-1) recep-
tor agonists. However, currently there are no suitable target engagement
biomarkers for in vivo proof of binding mechanism and specificity for
GCGR. For a GCG/GLP-1 receptor dual agonist, knowledge about the
proportion of occupied receptors in vivo could promote the understanding
of the physiological effect in terms of weight loss and glycemic control.
Thus, it is imperative to develop target engagement markers of GCGR
drug interactions in order to enable development of dual agonists. Here
we describe a first-in-class GCG Positron Emission Tomography (PET)
ligand, suitable for development as a tool for in vivo analysis of GCGR
occupancy in the clinic.
Materials and methods: The GCGR selective agonist peptide S01-GCG
was developed from analogues of modified glucagon. Potencies at rat,
cynomolgus monkey and human GCGR were assessed by a functional
cAMP assay in GCGR transfected HEK293 cells. Chelate conjugated pep-
tide, S01-GCG, was radiolabeled with Gallium-68 (68Ga) radionuclide.
[68Ga]DO3A-S01-GCG was evaluated for selectivity (co-incubation with
10 μMGCG, 10 μM unlabeled DO3A-S01-GCG or 1 μMGLP-1), affin-
ity (n=5) and internalization (n=3) in GCGR transfected HEK293 cells as
well as in frozen liver sections from rat, cynomolgus monkey and man by
autoradiography (n=3). In vivo biodistribution, dosimetry as well as GCGR
specificity studies (co-administration of 1 mg/kg DO3A-S01-GCG pep-
tide) were evaluated in Sprague Dawley rats (n=24).
Results: S01-GCG displayed functional potency for the GCGR in the
range of the natural ligand but limited potency for the GLP-1 receptor.
68Ga-radiolabelling of DO3A-S01-GCG was highly reproducible with
specific activity in excess of 50 MBq/nmol with high reproducibility
and with radiochemical purity >95%. [68Ga]DO3A-S01-GCG binding
to transfected cells and liver sections of all studied species was mediated
by the GCGR, with negligible cross-reactivity to GLP-1R. In cells,
GCGR binding triggered internalization of [68Ga]DO3A-S01-GCG.
Affinity to the human GCGR in transfected cells was 17±8 nM. In vivo,
[68Ga]DO3A-S01-GCG displayed retention exclusively in liver, spleen
and kidney of the rat. The binding in liver and spleen, but not kidney, was
GCGR-selective as it could be competed away >80% by co-injection of
unlabeled DO3A-S01-GCG. The human predicted absorbed doses (kid-
neys 0.54mSv/MBq and effective dose 20μSv/MBq) allows for repeated
clinical scanning annually.
Conclusion: We present evidence of a first-in-class PET tracer targeting
the GCG receptor, with suitable properties for clinical development. This
tool has potential to provide direct quantitative evidence of GCG receptor
occupancy in humans.
Supported by: Sanofi-Aventis
Disclosure: O. Eriksson: Employment/Consultancy; Antaros Medical
AB. Grants; The study was funded by Sanofi.

866
A novel long-acting glucagon analog (HM15136) offers favorable
stability, PK/PD, and therapeutic potentials in congenital hyperinsu-
linism animal model
S. Jung, J. Kim, Y. Park, S. Bae, I. Choi, Y. Kim, S.-C. Kwon;
Hanmi Parmaceutical, Seoul, Republic of Korea.

Background and aims: Congenital hyperinsulinism (CHI) is a rare ge-
netic disorder characterized by unregulated insulin secretion which leads
to persistent and severe hypoglycemia. The available therapeutics have
limited efficacy and lead to poor treatment adherence due to frequent
dosing and/or need for intravenous infusion. Although glucagon has been
considered as one of the most potent therapeutic options, its utilization is
limited due to poor solubility, limited stability at physiological pH, and
short duration of action. To overcome these limitations, we have devel-
oped a novel long-acting glucagon analog, HM15136. HM15136 consists
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of a glucagon analog conjugated to the human aglycosylated Fc fragment
via a short PEG linker. This study investigated the therapeutic potential of
HM15136 by evaluating its 1) solubility and stability, 2) in vitro biolog-
ical functions, and 3) PK/PD in rodent models.
Materials and methods: Solubility of HM15136 at pH7.0, and solution
stability at 4 and 25°C were evaluated via LC (liquid chromatography)
analysis. Intracellular signaling was measured as cAMP accumulation in
CHO cells stably expressing human glucagon receptor (GCGR). The
effects on glucose production were investigated in rat primary hepato-
cytes by assessing glycogenolysis and gluconeogenesis rates. For PK
assessments, blood samples were collected after single subcutaneous or
intravenous administration of HM15136 in SD rats, and HM15136 con-
centration was quantified using an in-house established ELISA. To test
in vivo efficacy, rats made hypoglycemic by exogenous insulin were
administrated with HM15136, and the blood glucose (BG) level was
monitored. To evaluate long-term therapeutic efficacy, CHI mimetic rats
were established by implanting an osmotic pump releasing insulin.
Results: First, HM15136 showed improved solubility at pH 7.0, com-
pared to native glucagon (≥17 vs. 0.03 mg/mL), and displayed superior
solution stability over time both at 4 and 25°C condition. HM15136
induced intracellular cAMP accumulation through GCGR (vs. glucagon,
12% and 21% for human and mouse receptor, respectively). Consistent
with these results, HM15136 promoted glycogenolysis and gluconeogen-
esis in rat primary hepatocytes in a dose-dependent manner, validating the
glucose producing ability of HM15136. The half-life of native glucagon
andHM15136 in SD rats was determined as 5min and 36 hr, respectively.
Moreover, HM15136 showed high bioavailability (89.5%)in SD rats.
Finally, in vivo efficacy studies indicated that HM15136 not only rapidly
reversed acute hypoglycemia, but also sustainably increased BG in hu-
man CHI mimetic rats after single administration or when dosed mimick-
ing human weekly administration.
Conclusion: Based on solubility/stability results, HM15136 possess
more favorable physicochemical features than native glucagon. In addi-
tion, in vitro results confirmed the glucagon-like action of HM15136.
Together with improved bioavailability and longer half-life, prolonged
BG increasing ability in disease models suggests a once-weekly dosing
potential of HM15136. HM15136 may represent a treatment for the un-
met medical need of CHI.
Disclosure: S. Jung: None.
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Characteristics of patients with type 2 diabetes initiating
canagliflozin compared with other treatment regimens in the UK
G. Hamilton1, J. Diels2, A. Schubert3;
1Janssen-Cilag Ltd, High Wycombe, UK, 2Janssen Research &
Development, Beerse, Belgium, 3Janssen-Cilag Poland, Warszawa, Poland.

Background and aims: This study describes demographic and clinical
characteristics of patients with type 2 diabetes mellitus (T2DM) initiating
canagliflozin (CANA), a sodium glucose co-transporter 2 inhibitor
(SGLT2i), compared with those who initiated other antihyperglycaemic
agents (AHAs) in the United Kingdom.
Materials andmethods: This analysis was based on retrospective data in
the United Kingdom extracted from Clinical Practice Research Datalink
between 2012 and 2015 (N = 149,767).
Results: Among patients initiating CANA, mean age was 59.5 years,
HbA1c was 9.5%, body mass index (BMI) was 34.8 kg/m2, and T2DM
duration was 9.2 years. Patients initiating SGLT2i and glucagon-like pep-
tide-1 receptor agonists (GLP-1 RA) tended to be younger, have higher
HbA1c, and were more likely to be on background AHAs compared with
patients initiating metformin (MET), sulphonylureas (SU), dipeptidyl
peptidase-4 inhibitors (DPP-4i), and pioglitazone (PIO). Patients initiating
GLP-1 RA tended to have the highest BMI (mean [standard error (SE)] =
37.2 [0.09] kg/m2), followed by patients initiating SGLT2i (mean [SE] = 34.7
[0.09] kg/m2; Figure). The time since T2DM diagnosis was similar across
AHA classes, except for MET, which tends to be used as initial therapy.
Conclusion: These findings show that patients initiating CANA in the
United Kingdom generally have characteristics similar to those initiating
GLP-1 RA, but may differ compared with patients initiating MET, SU,
DPP-4i, and PIO.

Supported by: Janssen Pharmaceutica NV
Disclosure:G. Hamilton: Employment/Consultancy; Janssen-Cilag Ltd.
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Dapagliflozin compared toDPP4i treatment is associatedwith lower risk
of kidney disease, heart failure and all-cause death: CVD-REALNordic
J.W. Eriksson1, A. Norhammar2, J. Bodegard3, M. Thuresson4, P.
Fenici5, D. Nathanson6, M. Kosiborod7, H.L. Gulseth8, T. Nyström6,
K.I. Birkeland8,9;

Diabetologia (2017) 60 (Suppl 1):S1–S608 S401



1Medical Sciences, Uppsala University, Uppsala, 2Karolinska Institutet,
Stockholm, 3AstraZeneca Nordic-Baltic, Södertälje, 4Statisticon AB,
Uppsala, Sweden, 5AstraZeneca, Cambridge, UK, 6Södersjukhuset,
Stockholm, Sweden, 7Saint Luke’s Mid America Heart Institute, Kansas
City, USA, 8Oslo University Hospital, 9University of Oslo, Oslo,
Norway.

Background and aims: A main goal of T2D management is to prevent
organ complications, including renal and cardiovascular disease (CVD).
We aimed to investigate associations of hospitalization for kidney disease
(HKD), hospitalization for heart failure (HHF) and all-cause death (ACD)
with use of either dapagliflozin or DPP4 inhibitors (DPP4i) in T2D
patients.
Materials and methods: Using nationwide registries in Norway and
Sweden, all T2D patients dispensed with glucose lowering drugs
during 2013—2016 were identified and clinical events were collect-
ed. All new users of dapagliflozin (essentially the only SGLT2 in-
hibitor used) and new users of DPP4i were identified. Then, pro-
pensity score matching, 1:3, was performed by using extensive data
on patient characteristics, co-morbidities and drug treatment. HKD
is defined as any hospital care (in- or outpatient visit) with the main
diagnosis of chronic, acute and unspecified kidney disease. HHF is
defined as any hospital care (in- or outpatient visit) with the main
diagnosis of heart failure. Cox survival models estimated hazard
ratio per country and weighted averages are presented.
Results: Out of a total of 77,074 new users of dapagliflozin and DPP4i,
34,328 T2D patients remained following propensity score matching
(dapagliflozin, n=8582; DPP4i, n=25,746). These groups were well bal-
anced at baseline; 61 years, 41% women, 21% CVD, 19% microvascular
disease, 1% kidney disease, mean follow-up 0.98 years, a total of 33,612
patient-years. Dapagliflozin was associated with lower risk of HKD,HHF
and ACD compared to the DPP4i group (Table).
Conclusion: In T2D patients, dapagliflozin was associated with
lower risks of hospitalization for kidney disease, hospitalization
for heart failure and all-cause death when compared to DPP4i
treatment.

Supported by: AstraZeneca
Disclosure: J.W. Eriksson: Employment/Consultancy; Consultancy:
Merck Sharp & Dohme Corp., AstraZeneca, Sanofi, Novo Nordisk
A/S. Grants; AstraZeneca, Novo Nordisk A/S. Lecture/other fees;
AstraZeneca, Novo Nordisk A/S.
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Real-world persistence and HbA1c goal attainment in type 2 diabetes
patients initiated on canagliflozin or a glucagon-like peptide-1
M. Pfeifer1, P. Lefebvre2, D. Pilon2, M. Ingham1, M.-H. Lafeuille2, B.
Emond2, R. Kamstra2, C. Wysham3;
1Janssen Scientific Affairs, LLC, Raritan, USA, 2Groupe d’analyse, Ltée,
Montreal, Canada, 3Rockwood Clinic, Spokane, USA.

Background and aims: This study compared real-world persistence and
HbA1c goal attainment in patients with type 2 diabetes mellitus (T2DM)
initiated on oral canagliflozin 300 mg (CANA) versus injectable
glucagon-like peptide 1 (GLP-1).
Materials and methods: Adults with T2DM newly initiated on
CANA 300 mg or a GLP-1 (i.e., albiglutide, dulaglutide, exenatide,
or liraglutide; with date of initiation as the index date) were

identified from the QuintilesIMS EMRs - US database (03/29/
2012-04/30/2016). Inverse probability of treatment weighting
accounted for differences in baseline characteristics. Outcomes were
compared using weighted Cox models (hazard ratios [HRs] and
confidence intervals [CIs]) and Kaplan Meier curves and included
time to: HbA1c <8%, discontinuation (gap >90 days), add/switch to
a new antihyperglycaemic agent (AHA), and the composite of fail-
ure to maintain HbA1c <8% or add/switch to a new AHA. Attaining
an HbA1c goal of <8% was evaluated among patients with baseline
HbA1c ≥8%. Failure to maintain HbA1c <8% was evaluated among
patients starting at HbA1c <8% (from index date) or reaching
HbA1c <8% (from first day HbA1c below goal).
Results: 11,435 CANA and 11,582 GLP-1 patients (62.6%
liraglutide) formed the weighted study cohorts, with well-balanced
baseline characteristics and HbA1c. Time to HbA1c <8% was com-
parable (HR [95% CI]: 0.98 [0.91, 1.06]; p = 0.642) as was failure
to maintain HbA1c <8% (HR: 1.00 [0.90, 1.11]; p = 0.988). CANA
patients were 30% less likely to discontinue than GLP-1 patients
(HR [95% CI]: 0.70 [0.66, 0.74]; p <0.001; median time to discon-
tinuation 12.4 vs. 8.6 months) and were 28% less likely to add/
switch to a new AHA (HR: 0.72 [0.68, 0.77]; p <0.001; median
21.3 vs. 15.1 months). CANA patients were 17% less likely to
either fail to maintain HbA1c <8% or add/switch to a new AHA
(HR [95% CI]: 0.83 [0.77, 0.90]; p <0.001; median 15.4 vs. 12.6
months).
Conclusion: Reaching and maintaining HbA1c below 8% was com-
parable between CANA and GLP-1 patients; however, fewer CANA
patients required the addition/switch to a new AHA vs. GLP-1
patients.
Supported by: Janssen Scientific Affairs, LLC
Disclosure: M. Pfeifer: Employment/Consultancy; Janssen Scientific
Affairs, LLC.
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Glycaemic control, weight loss, and use of other antihyperglycaemics
in patients with type 2 diabetes initiated on canagliflozin or
sitagliptin: a real-world analysis
M. Ingham1, P. Lefebvre2, D. Pilon2, M.-H. Lafeuille2, B. Emond2, R.
Kamstra2, M. Pfeifer1, M.S. Duh3, C. Wysham4;
1Janssen Scientific Affairs, LLC, Raritan, USA, 2Groupe d'analyse, Ltée,
Montreal, Canada, 3Analysis Group, Inc., Boston, 4Rockwood Clinic,
Spokane, USA.

Background and aims: Real-world (RW) data showing benefits of
canagliflozin (CANA) over sitagliptin (SITA) are emerging. This study
assessed glycaemic control, weight loss, durability of glycaemic control,
and use of other antihyperglycaemic agents (AHA) in patients initiated on
CANAversus SITA.
Materials and methods: Adults with type 2 diabetes mellitus
(T2DM) initiated on CANA or SITA (i.e., index date) were identi-
fied from the QuintilesIMS Real-World Data Electronic Medical
Records - US database (03/29/2012-04/30/2016). Inverse probabili-
ty of treatment weighting accounted for differences in baseline char-
acteristics between cohorts. Outcomes included HbA1c over time
and time to: reaching HbA1c goal (<7%, <8%, <9%), weight loss
≥5%, failure to maintain HbA1c goal, add/switch to a new AHA,
and the composite of failure to maintain HbA1c goal or add/switch
to a new AHA. HbA1c over time was assessed using moving aver-
ages at 3-month intervals pre and post-index. HbA1c goals were
evaluated among patients with baseline HbA1c above goal. Failure
to maintain HbA1c goal was evaluated among patients with baseline
HbA1c below goal or who reached goal following index treatment
initiation. Time-to event outcomes were compared using weighted
Cox models and Kaplan Meier curves.

Diabetologia (2017) 60 (Suppl 1):S1–S608S402



Results:A total of 14,165 CANA patients and 15,528 SITA patients
formed the study population. Baseline characteristics and HbA1c
were well balanced between weighted cohorts. Post-index, mean
HbA1c declined in both cohorts and was significantly lower (p
<0.01) in CANA versus SITA patients at each interval, up to 30
months (except 21 months, p = 0.18). CANA patients were 12 to
15% more likely to reach HbA1c goals of <7%, <8%, or <9% (all p
<0.01) and 47% more likely to lose ≥5% of body weight (p <0.01),
relative to SITA patients. CANA patients were 31% less likely to
add/switch to a new AHA (median time to switch 20.3 vs. 13.1
months) and 10 to 15% less likely to fail to maintain their HbA1c
<7%, <8%, or <9% (all p <0.01). Combining these two endpoints as
a proxy for treatment failure, CANA patients were 12 to 16% less
likely to fail to maintain goal or add/switch to a new AHA (all p
<0.01).
Conclusion: In a RWanalysis, CANA patients were more likely to reach
HbA1c goals, weight loss goals, and to maintain HbA1c below goal
compared to SITA patients. They were also less likely to add new
AHAs and to either fail to maintain or add/switch to a new AHA.
These findings suggest a higher durability of glycaemic control in patients
initiated on CANA relative to SITA.
Supported by: Janssen Scientific Affairs, LLC
Disclosure: M. Ingham: Employment/Consultancy; Janssen Scientific
Affairs, LLC.

871
One year metabolic outcomes in the ABCD nationwide canagliflozin
audit
M. Yadagiri1, A. Robinson2, K. Darzy3, P. Winocour3, A. Strzelecka4,
I.W. Gallen5, A. Bickerton6, S. Phillips7, A. Evans7, R.E.J. Ryder1;
1Diabetes Department, Sandwell and West Birmingham NHS Trust
Hospital, Birmingham, 2Diabetes Department, Royal United Hospital
Bath NHS Trust, Bath, 3Diabetes Department, Queen Elizabeth II
Hospital, Welwyn Garden City, 4Diabetes Department, Antrim Area
Hospital, Antrim, 5Diabetes Department, Royal Berkshire Hospitals
NHS Trust, Berkshire, 6Diabetes Department, Yeovil District Hospital
NHS Trust, Yeovil, 7Diabetes Department, Cheltenham General
Hospital, Cheltenham, UK.

Background and aims: The ABCD nationwide canagliflozin audit was
launched in January 2016 to evaluate the efficacy and safety of
canagliflozin in real clinical use in the UK.
Materials and methods: One year on, 40 contributors from 21 centres
across the UK have submitted data on 687 canagliflozin-treated patients
(61.8%males, mean (±SD) aged 59.8 ±10.8 years, weight 100.4±21.9 kg,
BMI 34.9±6.6 kg/m2 and HbA1c 76.3±16.6mmol/mol, median (range)
duration of diabetes 7.0(2.7-12.0) years. Those with baseline and follow-
up HbA1c within a median (range) of 14.8(10.2-21.0) weeks were in-
cluded in the analysis.
Results: Mean (±SD) HbA1c fell by 8.5±14.0 mmol/mol from 76.3
±16.5 mmol/mol to 67.7±14.4 mmol/mol (n=462, p<0.001) and
weight fell by 2.6±7.0 kg from 100.4±22.0 kg to 97.8±21.5kg
(n=421, p<0.001). BMI dropped by 1.0 ±1.4 Kg/m² from mean of
35.0±6.6 Kg/m² to 33.9±6.4 Kg/m² (n=364, p<0.001), systolic blood
pressure fell by 3.0±14.6 mmHg from mean of 135.2±15.6 mm Hg
to 132 . 1±14 . 9 mmHg (n=444 , p<0 . 001 ) and a l a n i n e
aminotransaminase (ALT) levels dropped by 4.2±17.7 U/L from
34.7±22.9 U/L to 30.5±17.4U/L (n=315, p<0.001) (figure). Out of
254 patients treated with canagliflozin where data was provided,
8.2% (n=21) had genital infections requiring treatment, 2.7%
(n=7) urinary tract infection, 6.7% (n=17) minor, 1% (n=3) moder-
ate and 1 %( n=3) severe hypoglycaemia respectively. All the
hypoglycaemia cases were on insulin.

Conclusion: Canagliflozin reduced HbA1c, weight, BMI, systolic
blood pressure and ALT by clinically and statistically significant
amounts in a wide range of real-world UK patients with type 2
diabetes. Rates of genital infection and urinary tract infection were
similar to those found in clinical trials. Hypoglycaemia only oc-
curred in patients on insulin.

Disclosure: M. Yadagiri: None.
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Baseline characteristics and treatment patterns of Canadian
CAnagliflozin REgistry (CanCARE): assessment of canagliflozin
treatment in usual clinical practice in Canada
V. Woo1, H. Bajaj2, A. Bell3, M. Clement4, N. Georgijev5, F. Camacho6,
M. Culham5;
1University of Manitoba, Winnipeg, 2LMC Diabetes & Endocrinology,
Toronto, 3University of Toronto, Toronto, 4University of British
Columbia, Vancouver, 5Janssen Inc, Toronto, 6Damos Inc, Waterloo,
Canada.

Background and aims: Although extensively studied in randomized
controlled clinical trials, there is limited information on the effects of
canagliflozin (CANA) in a real-world practice setting in Canada.
Materials and methods: This prospective cohort study enrolled
SGLT2 inhibitor naïve T2DM adult patients with A1c ≥7% and
eGFR ≥ 60 mL/min/1.73m2 who were on a stable ant i -
hyperglycemic agent (AHA) regimen and were initiated on CANA
as part of their optimal treatment approach. The objectives of this
baseline analysis are to evaluate patient profiles and treatment pat-
terns at the time of CANA initiation.
Results: Table 1 summarizes baseline characteristics of the study. A
total of 528 T2DM patients in 28 centers (58% general practitioners
- GPs, 42% specialists) initiated CANA treatment, with 83% starting
on 100 mg and 17% on 300 mg dose. CanCARE included a diverse
study population (67.4% Caucasian; 17.0% South Asian; 5.3% East
Asian, 4.9% African/African American; 3.4% Other/Not Reported)
of males (60.6%) and females (39.4%). Metformin (89%), DPP-4
inhibitors (43%), sulfonylureas (40%) and insulin (24%) were the
most prescribed AHAs at baseline. Of patients on insulin (mean
dose 60 IU (±49), 69% were treated by specialists. More patients
treated by specialists had an A1c >8.5% (44%) and had a T2DM
diagnosis for >10 years (59%) while more of those treated by GPs
had an A1c of 7.5 - 8.5% (46%) and had a diagnosis of T2DM for
<5 years (39%).
Conclusion: CANA is being prescribed in a broad variety of patient
populations in Canada.
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Clinical Trial Registration Number: NCT02688075
Supported by: Janssen Pharmaceuticals Inc.
Disclosure: V. Woo: Honorarium; Novo Nordisk A/S, Eli Lilly and
Company, Merck, Boehringer Ingelheim, Bristol-Myers Squibb, Sanofi,
AstraZeneca, Johnson& Johnson Diabetes, Roche, Abbott. Lecture/other
fees; Novo Nordisk A/S, Eli Lilly and Company, Merck, Boehringer
Ingelheim, Bristol-Myers Squibb, Sanofi, AstraZeneca, Johnson &
Johnson Diabetes, Roche, Abbott.
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Predictors of response to SGLT2-inhibitors and DPP4-inhibitors
B.M. Shields1, J. Dennis1, W. Henley1, M. Weedon1, M. Lonergan2, L.
Rodgers1, A. Jones1, N. Sattar3, R. Holman4, E. Pearson2, A. Hattersley1;
1University of ExeterMedical School, Exeter, 2University ofDundee,Dundee,
3University of Glasgow, Glasgow, 4University of Oxford, Oxford, UK.

Background and aims: Stratified medicine targets treatment according
to patient characteristics. We have shown simple criteria of sex and obe-
sity can predict differential response to thiazolidinediones and

sulfonylureas. SGLT2 inhibitors and DPP4-inhibitors are also second-
line therapies used to treat type 2 diabetes, with different mechanisms
of action.We aimed to determine whether patient characteristics predicted
differential response to these two therapies.
Materials and methods: Patients with prescription records and valid 6-
month response (change in HbA1c from baseline) for DPP4-inhibitors
(n=21117) or SGLT2-inhibitors (n=3071) were identified from the UK
Primary Care Clinical Practice Research Datalink. Regression models
were used to identify predictors of response, with βs presented as the
change in HbA1c per 1 standard deviation increase in the predictor (neg-
ative βs representing a better response at higher values of the predictor).
Results: Higher eGFR was associated with a lesser response to DPP4-
inhibitors but a better response to SGLT2-inhibitors (β[SE]= 0.22[0.09] v
-1.81[0.26], p<0.0001). Higher BMI and triglycerides were associated
with a lesser response to DPP4 inhibitors compared with SGLT2 inhibi-
tors (BMI: β[SE]=0.99[0.1] v -0.13[0.24], triglycerides: 0.76[0.14]
v -0.36[0.37], p<0.001 for both). For both DPP4-inhibitors and SGLT2-
inhibitors, higher baseline HbA1c (DPP4: β[SE]=-8.46[0.11]; SGLT2:
β[SE]=-9.36 [0.26], p<0.0001 for both), and shorter duration of diabetes
(DPP4: β[SE]=0.45[0.08]; SGLT2: β[SE]=1.57[0.21], p<0.001 for both)
were associated with a greater reduction in HbA1c at 6 months.
Conclusion: These preliminary analyses identify simple criteria that may
partly explain variability in the response to SGLT2-inhibitors and DPP4-
inhibitors. The associations between eGFR and 6-month response to
SGLT2-inhibitors and DPP4-inhibitors go in opposite directions, indicat-
ing potential criteria to aid treatment decisions in Type 2 diabetes.
Supported by: MRC
Disclosure: B.M. Shields: None.
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Efficacy and safety of SGLT2 in Ramadan
H.M. Omran, A. Khalifa, A. Bashier;
Dubai Health Authority, Dubai, United Arab Emirates.

Background and aims: It is estimated that approximately 40-50 million
people with diabetes worldwide fast during the holy month of Ramadan.
During this fasting period, Muslims abstain from food and drinks (including
oral medications) from dawn to dusk. The risk of hypoglycemia varies
according to oral anti-diabetic agent used for treatment1 ,which is of signif-
icant concern in insulin, sulfonylureas and/or non-sulfonylurea insulin
secretagogues.however in consider safe to continue other anti-diabetic as
lower risk of hypoglycemia . SGLT2 is a low-affinity, high capacity glucose
transporter located in the proximal tubule in the kidneys, and it is responsible
for 90% of glucose reabsorption. Inhibition of SGLT2 leads to the decrease
in blood glucose as a consequence of increased renal glucose excretion it has
insulin-independent action, are effective in reducing HbA1c by 0.5%-1.5%,
promote weight loss, have a low incidence of hypoglycemia . To study the
effectiveness and safety of SGLT2 in emarati population during Ramadan
Materials and methods: We screened all Muslim patients with type 2
diabetes who had been were on, or started on treatment with SGLT2 inhib-
itors by March 30th, 2016 for eligibility for the trial. All prescriptions were
compliant with DHA protocols and recommendations hence none was
pregnant, all were > 18 years of age, and none of the patients was having
an e-GFR of <45ml/min/m2.We looked at demographic data as well as lab
results before Ramadan. Another set of Data was collected after Ramadan.
Results: 417 patients, the majority were females (58.5%). The mean age
was 54+ 11.6. At baseline, the mean duration of diabetes was 13.4+6.6
years, and the duration ranged between 3months to 37 years. The mean
glycated hemoglobin level was 8.3 + 1.7%. Mean weight was 83.8+
16.6kg.Out of 226 patients on SGLT2 inhibitors + oral hypoglycemic
agents, 41 (18.3%) episodes of hypoglycemia were seen (36.3% of all
hypoglycemic episodes seen during Ramadan), while 71 episodes
(38.1%), (62.9% of all hypoglycemic episodes seen during Ramadan), were
seen in those using insulin (N=191) the P=0.000 highly significant.The
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mean glycated hemoglobin level was 8.3 + 1.7% before Ramadan that has
significantly reduced to 7.8+ 1.3% (p=0.0001) after Ramadan.
Conclusion: SGLT2 found to be safe and effective in reducing HBA1C
during Ramadan
Disclosure: H.M. Omran: None.

875
Tolerability of canagliflozin in patients with type 2 diabetes fasting
during Ramadan: results of the Canagliflozin in RAmadan
Tolerance Observational Study (CRATOS)
M. Hasanein1, A. Echtay2, A. Hassoun3, M. Alarouj4, B. Afandi5, R.
Poladian6, A. Bennakhi4, M. Nazar7, P. Bergmans8, S. Keim9, G.
Hamilton10, S.T. Azar11;
1Dubai Hospital, Dubai, UAE and Cardiff University, Cardiff, UK,
2Lebanese University Medical School, Rafik Hariri University Hospital,
Beirut, Lebanon, 3Dubai Diabetes Center, Dubai, United Arab Emirates,
4Dasman Diabetes Institute, Kuwait City, Kuwait, 5Tawam Hospital in
affiliation with Johns Hopkins Medicine, Al Ain, United Arab Emirates,
6Mount Lebanon Hospital, Beirut, Lebanon, 7Janssen-Cilag Poland,
Warsaw, Poland, 8Janssen-Cilag BV, Breda, Netherlands, 9Janssen-
Cilag Portugal, Barcarena, Portugal, 10Janssen UK, High Wycombe,
UK, 11American University of Beirut Medical Centre, Beirut, Lebanon.

Background and aims: There is a large population of people with type 2
diabetes mellitus (T2DM) who are Muslims and fast during Ramadan.
Changes in the pattern and amount of meal and fluid intake during
Ramadan in addition to the long fasting hours, especially in Europe,
may increase the risk of hypoglycaemia and dehydration in these individ-
uals. The Canagliflozin in Ramadan Tolerance Observational Study
(CRATOS) evaluated the tolerability of canagliflozin (CANA), an
SGLT2 inhibitor, compared with sulphonylureas (SUs) among patients
with T2DM who fast during Ramadan.
Materials and methods: This non-randomized, parallel-cohort, prospec-
tive, comparative, observational study was conducted in the Middle East
(Lebanon, Kuwait, United Arab Emirates) during Ramadan (6 June-5
July 2016) and enrolled patients who were taking CANA (n = 162) or any
SU (n = 159) added to metformin ± DPP-4 inhibitor for >12 weeks before
enrolment and had HbA1c ≤8.5% within 8 weeks before Ramadan. The
proportion of patients with hypoglycaemia events and volume depletion
events were assessed; propensity score analysis was used to calculate adjust-
ed odds ratios (ORs) and 95% confidence intervals (CIs). Other assessments
included medication and fasting adherence and adverse events (AEs).
Results: During Ramadan, fewer fasting patients experienced
hypoglycaemia events with CANA versus SU (adjusted OR [95% CI]:
0.273 [0.104, 0.719]). Of hypoglycaemia events where blood glucose was
measured at the time of the event, 2 of 6 with CANA and 27 of 37 with SU
were confirmed by blood glucose <3.9 mmol/L. No severe hypoglycaemia
events were reported in either group. More patients experienced volume
depletion events (mostly dehydration) with CANA versus SU (adjusted
OR [95% CI]: 3.5 [1.3, 9.2]). 82.1% and 78.0% of patients reported com-
pleting 30 days of fasting with CANA and SU, respectively. The most
common reason for breaking fast among CANA patients (n = 29) was
symptoms of excessive dehydration (24.1%) and among SU patients (n =
35) was symptoms of low blood sugar (34.3%). 98.8% and 96.2% of pa-
tients reported no missed doses of CANA and SU, respectively. One dose of
CANAwas missed due to excessive dehydration and 1 because the patient
forgot; 4 doses of SU were missed to prevent hypoglycaemia, 1 as a pre-
caution, and 1 because the patient forgot. CANAand SUwere generallywell
tolerated, with low rates of AEs and no serious AEs (including
hypoglycaemia and volume depletion-related AEs).
Conclusion:Among patients with T2DM fasting for Ramadan, the risk of a
hypoglycaemia event was lower and the risk of a volume depletion event
was higher with CANAversus SU. Overall, these findings support the use
of CANA for the treatment of adults with T2DMwho fast during Ramadan.

Clinical Trial Registration Number: NCT02737657
Supported by: Janssen Pharmaceutica NV
Disclosure: M. Hasanein: Lecture/other fees; Novo Nordisk, Lilly,
Sanofi, Merck Sharp & Dohme, Janssen, AstraZeneca, Servier,
Novartis, Takeda, Abbott, Johnson & Johnson.

876
Complications of type 2 diabetes after SGLT2 inhibitor administra-
tion for 18 months: examination using two risk engines
A. Teshima, R. Ito, T. Ishikawa, J. Shikuma, A. Miwa, A. Kanazwa, M.
Odawara;
Tokyo medical University Hospital, Tokyo, Japan.

Background and aims: Sodium-glucose cotransporter-2 (SGLT2) inhib-
itors became available in Japan in April 2014. In recent years, several
studies have shown SGLT2 inhibitors’ preventive effects on diabetic
complications, but the effects of long-term administration remain un-
known. To examine the risk of diabetic complications among patients
with type 2 diabetes mellitus (T2DM) 5 and 10 years after 18-month
administration of an SGLT2 inhibitor, we used the Japan Diabetes
Complications Study /the Japanese Elderly Diabetes Intervention Trial
risk engine (JJ risk engine) and examined retrospectively. The risk engine
uses an algorithm to calculate the risk of complications based on Japanese
patient data , a large clinical study involving 59 diabetes centers. We also
used the UK Prospective Diabetes Study (UKPDS) risk engine.
Materials and methods: Participants were 205 Japanese T2DM outpa-
tients (age, 53.8±11.3years; BMI, 30.77±5.44 kg/m2; DM duration, 8.1
±5.7 years; HbA1c, 8.63±1.46%) who started to receive an SGLT2 inhib-
itor between April 2014 and September 2015 from our Medical
University Hospital. Taking into account ethnical and racial differences,
we used the JJ risk engine to examine the risk of CHD, stroke, death from
non-cardiovascular disease, overt nephropathy, and progression of reti-
nopathy 5 and 10 years after an 18-month administration of an SGLT2
inhibitor.We also used the UKPDS risk engine to examine the risk of fatal
and non-fatal CHD, and fatal and non-fatal stroke 5 and 10 years after an
18-month administration of an SGLT2 inhibitor. Where applicable, we
compared the two engines’ estimates between pre- and post-18-month
administrations of SGLT2 inhibitors.
Results: After the 18-month administration of an SGLT2 inhibitor, HbA1c,
BMI, systolic blood pressure, and cholinesterase significantly decreased
(8.63±1.46 to 7.57±1.20, 30.77±5.44 to 29.6±4.80, 136.7±14.6 to 130.2
±15.2, 402.3±82.9 to 384.0±91.9, respectively), but HDL cholesterol signif-
icantly increased (46.5±10.6 to 48.7±11.5). Total cholesterol showed no
significant differences. Compared with pre-administration risk, post-
administration risk estimated with the JJ risk engine was significantly lower
in CHD (5 years post treatment: 2.00±2.92 to 1.40±1.29, p<0.01; 10 years
post treatment: 5.55±3.90 to 4.59±2.61, p<0.001), stroke (5 years: 2.82±2.87
to 2.25±2.30, p<0.01; 10 years: 4.41±3.72 to 3.61±3.25, p<0.01), and overt
nephropathy (5 years: 5.20±3.56 to 3.88±2.42, p<0.001; 10 years: 9.53±4.82
to 7.60±4.27, p<0.001). The risk was significantly higher for death from
non-cardiovascular disease (5 years: 1.13±1.53 to 1.30±1.94, p<0.05; 10
years: 2.33±3.53 to 2.65±4.04, p=0.001), and no significant differences in
the risk of progression of retinopathy were detected. Thirty-six patients
discontinued receiving an SGLT2 inhibitor due to side effects or other rea-
sons including: discontinuation of hospital visits (14 patients); polyuria (3
patients); genital infection (2 patients); rash, hypoglycemia, dizziness, mus-
cle pain, transient ischemic attack (1 patient each); and others (12 patients).
Conclusion: This study shows that SGLT2 inhibitors potentially decrease
the risk of CHD, stroke, and overt nephropathy 5 and 10 years after 18-
month administration. We found that some estimates were different be-
tween the JJ and UKPDS risk engines, which may be attributed to
Japanese people’s higher morbidity of stroke and lower morbidity of
CHD than Europeans.
Disclosure: A. Teshima: None.
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Sustained 52 week efficacy and safety of triple therapy with
dapagliflozin + saxagliptin vs dual therapy with sitagliptin as add-
on to metformin in uncontrolled type 2 diabetes
Y. Handelsman1, C. Mathieu2, S. Del Prato3, E. Johnsson4, R.
Kurlyandskaya4, N. Iqbal5, R. Garcia-Sanchez5, J. Rosenstock6;
1Metabolic Institute of America, Tarzana, USA, 2University Hospital
Gasthuisberg, Leuven, Belgium, 3University of Pisa, Pisa, Italy,
4AstraZeneca Gothenburg, Mölndal, Sweden, 5AstraZeneca,
Gaithersburg, 6Dallas Diabetes Research Center at Medical City, Dallas,
USA.

Background and aims:Adding a single antidiabetes agent to metformin
(MET) often fails to improve glycaemic control meaningfully in type 2
diabetes mellitus (T2DM) patients with high glycated haemoglobin
(HbA1c) levels. The efficacy and safety of triple therapy using
dapagliflozin (DAPA) plus saxagliptin (SAXA) added to MET vs dual
therapy with sitagliptin (SITA) added to MET were evaluated in a ran-
domized, double-blind, double-dummy, 26-week trial in patients with
T2DM. Safety and tolerability profiles were assessed in an extension to
52 weeks.
Materials and methods: Patients with HbA1c 8.0%—10.5% on sta-
ble MET (≥1500 mg/day) were randomized (1:1) to once-daily add-
on oral therapy with DAPA 10 mg/day plus SAXA 5 mg/day or
SITA 100 mg/day. The primary end point was change in HbA1c

from baseline to week 26. Exploratory end points assessed at 52
weeks included change in HbA1c from baseline, proportion of pa-
tients achieving a therapeutic glycaemic response (HbA1c <7.0%),
changes in body weight and fasting plasma glucose (FPG), and
proportion of patients requiring rescue therapy or discontinuation
for lack of glycaemic control. Incidences of adverse events (AEs)
and hypoglycaemia were also assessed.
Results: Of 461 randomized patients, 411 (89%) completed the 26-
week study, and 402 (87%) entered the extension phase. Mean±SD
baseline data at randomization were similar between groups (age, 56
±9.2 years; HbA1c, 8.8±0.9%; T2DM duration, 8.0±5.4 years; BMI,
33.1±6.2 kg/m2). Overall, efficacy outcomes achieved at week 26
were maintained up to week 52. Reduction from baseline to week
52 in HbA1c was greater with DAPA+SAXA+MET vs SITA+MET
(−1.3% vs −0.8%) (Table). Reductions in body weight (−2.3 kg vs
−0.8 kg) and FPG (−25.5 mg/dL vs −3.6 mg/dL) were greater, and
more patients achieved HbA1c <7.0% (33.0% vs 19.5%) with
DAPA+SAXA+MET vs SITA+MET. Fewer patients required rescue
or discontinuation with triple vs dual therapy (19% vs 32%).
Incidences of AEs of interest with DAPA+SAXA+MET vs SITA+
MET were confirmed hypoglycaemia, 5.2% vs 3.9%; urinary tract
infections, 6.5% vs 3.5%; and genital infections, 3.4% vs 2.2%.
Fewer patients discontinued owing to AEs with triple vs dual ther-
apy (1.7% vs 4.4%). Safety and tolerability profiles were consistent
with 26-week data.
Conclusion:After 52 weeks of treatment, adding DAPA+SAXA toMET
provided sustained greater improvements in glycaemic control, greater
weight reductions, no increased hypoglycaemic risk, and a reduced need
for rescue/discontinuation compared with SITA+MET, consistent with
week 26 results. Safety and tolerability of both regimens were similar to
previous findings.

Clinical Trial Registration Number: NCT02284893
Disclosure: Y. Handelsman: Employment/Consultancy; Amarin,
Amgen, AstraZeneca, Boehringer Ingelheim, Eisai, Intarcia, Lilly,
Janssen, Merck, Merck-Pfizer, Novo Nordisk, Regeneron, Sanofi.
Grants; Amgen, AstraZeneca, Bristol-Myers Squibb, Boehringer
Ingelheim, Lexicon, Merck, Novo Nordisk, Sanofi. Lecture/other fees;
Amarin, Amgen, AstraZeneca, Boehringer Ingelheim-Lilly, Janssen,
Merck, Novo Nordisk, Sanofi, Regeneron.
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Efficacy and safety of ertugliflozin in patients with type 2 diabetes
inadequately controlled with metformin monotherapy: VERTIS
MET trial
B. Charbonnel1, R. Pascu2, J. Frias3, D. Páll4, D. Saur2, A. Darekar5, S.
Huyck6, H. Shi7, B. Lauring6, S. Terra8, J. Rosenstock9;
1University of Nantes, Nantes, 2Pfizer, Paris, France, 3National Research
Institute, Los Angeles, USA, 4University of Debrecen, Debrecen,
Hungary, 5Pfizer, Tadworth, UK, 6Merck & Co, Inc., Kenilworth,
7Pfizer, New York, 8Pfizer, Andover, 9Dallas Diabetes Research Center
at Medical City, Dallas, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium-glucose
cotransporter 2 inhibitor in development for treatment of patients with
T2DM. This Phase 3, randomised, double-blind, 26-wk, multicenter study
with an ongoing 78-wk extension evaluated the efficacy and safety of ERTU
vs placebo (PBO) in adults with T2DM inadequately controlled (HbA1c 7.0-
10.5%) on metformin (MET) monotherapy (≥1500 mg/day for ≥8 wks).
Materials and methods: Patients (N=621) with baseline mean ± SD age
56.6 ± 8.8 y, T2DM duration 8.0 ± 6.0 y, BMI 30.9 ± 4.7 kg/m2 and HbA1c
8.1 ± 0.9% received PBO, ERTU 5 mg/day or ERTU 15 mg/day in a 1:1:1
ratio. Changes from baseline in efficacy endpoints (HbA1c [primary end-
point], fasting plasma glucose [FPG], body weight and BP), and proportion
of subjects with HbA1c <7% atWk 26 were tested for each ERTU group vs
PBO. All efficacy analyses were based on the full analysis set, excluding
data after initiation of glycaemic rescue therapy. A constrained longitudinal
data analysis model with fixed effects for treatment, time, prior
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antihyperglycaemic agent, baseline estimated glomerular filtration rate, men-
opausal status (men, premenopausal women, women perimenopausal or <3
y postmenopausal, women ≥3 y postmenopausal) and interaction of time by
treatment was used to assess the endpoints. To control the overall Type I
error rate at 0.05, a sequential testing approach was used across efficacy
endpoints. Pre-specified adverse events (AEs) of special interest were subject
to inferential testing without multiplicity control (p-values provided if
<0.05). Percent changes from baseline in bone mineral density (BMD) were
also assessed for ERTU vs PBO at Wk 26.
Results: At Wk 26, ERTU groups had significantly reduced HbA1c,
FPG, body weight and BP vs PBO (Table). Patients in ERTU groups
were significantly more likely to have HbA1c <7% at Wk 26 vs PBO
(5mg, 35%; 15mg, 40%; vs PBO, 16%; p<0.001 for both ERTU groups).
The incidence of AEs was 45.0%, 42.5%, and 50.2% in the PBO, ERTU
5 mg and ERTU 15 mg groups, respectively. The incidence of genital
mycotic infections increased in ERTU groups vs PBO (females: PBO,
0.9%; ERTU 5 mg, 5.5%; ERTU 15 mg, 6.3% [p=0.032 vs PBO]; males:
PBO, 0; ERTU 5 mg, 3.1%; ERTU 15 mg, 3.2%). The incidence of
urinary tract infections was 1.0%, 2.9% and 3.4% in the PBO, ERTU
5 mg and ERTU 15 mg groups, respectively. The incidence of symptom-
atic hypoglycaemia and hypovolaemia AEs was similar between groups.
ERTU had no adverse impact on BMD at Wk 26 (Table).
Conclusion: ERTU added to MET in patients with inadequately con-
trolled T2DM improved glycaemic control, reduced body weight and
BP without impacting BMD, but with an increased incidence of GMIs.

Clinical Trial Registration Number: NCT02033889
Supported by: Pfizer, Inc. NY, NY, USA & Merck & Co, Inc., Kenilworth,
NJ, USA
Disclosure: B. Charbonnel: None.
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Safety and efficacy of ertugliflozin plus sitagliptin vs either treatment
alone after 52 wks in patients with type 2 diabetes poorly controlled
on metformin: VERTIS FACTORIAL extension
R.E. Pratley1, A. Raji2, R. Eldor2, S. Sunga2, Y. Qiu3, J. Johnson2, S.
Huyck2, G. Golm2, S.G. Terra4, J.P. Mancuso5, S.S. Engel2, B. Lauring2;
1Florida Hospital Translational Research Institute, Orlando, 2Merck &
Co., Inc., Kenilworth, USA, 3MSD R&D (China) Co., Ltd, Beijing,
China, 4Pfizer, Inc., Andover, 5Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for treatment of type 2
diabetes mellitus (T2DM). This study compared the safety and efficacy of
co-administration of ERTU 5mg or 15mg plus sitagliptin (SITA) 100mg
compared with either treatment alone over 52 weeks.

Materials and methods: In a double-blind Phase 3 trial, 1233 patients
with HbA1c 7.5-11.0% on stable metformin monotherapy ≥1500 mg/day
were randomised into 5 groups (Table). ERTU+ SITA combinations were
compared with corresponding ERTU doses (5 or 15 mg) or SITA alone.
The primary outcome was at Week 26; treatment was continued in a
double-blind 26‑week extension phase.
Results: Mean HbA1c at baseline was 8.6%. After 52 weeks in the
ERTU+SITA groups, greater reductions in HbA1c, fasting plasma glucose
(FPG) (vs ERTU or SITA alone), body weight and systolic BP (vs SITA
alone) were observed (Table). The odds of having an HbA1c <7.0% were
greater for ERTU+SITA versus ERTU or SITA alone. Administration of
ERTU alone or with SITA was well tolerated overall. Rates of genital
mycotic infections with ERTU+SITAwere similar to those observed with
ERTU alone, and significantly higher than those observed with SITA alone
(p<0.05, except ERTU 5 mg+SITA in females). Symptomatic
hypoglycaemia rates were not significantly different among groups but
were highest in the ERTU 15 mg+SITA group. Overall the incidences of
urinary tract infection and hypovolaemia were similar across groups.
Conclusion: Co-administration of ERTU+SITA resulted in effective
glycaemic control sustained over 52 weeks and was generally well-
tolerated.

Clinical Trial Registration Number: NCT02099110
Supported by: Merck & Co., Inc., Kenilworth, NJ USA, in collaboration
with Pfizer.
Disclosure: R.E. Pratley: Employment/Consultancy; Florida Hospital
Diabetes Ins t i tu te , As t raZeneca , Boehr inger- Inge lhe im,
GlaxoSmithKline, Hanmi Pharmaceutical Co., Ltd., Janssen
Pharmaceuticals, Inc., Ligand Pharmaceuticals, Inc., Lilly, Merck, Novo-
Nordisk, Takeda. Grants; Lilly, Merck, Novo-Nordisk, Sanofi-Aventis US,
LLC, Takeda, Lexicon Pharmaceuticals. Honorarium; Novo-Nordisk.
Other; Speaker for AstraZeneca, Speaker for Novo-Nordisk.
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Safety and efficacy of ertugliflozin in combination with sitagliptin in
patients with type 2 diabetes inadequately controlled on diet and
exercise: the VERTIS SITA trial
B. Lauring1, S.S. Miller2, T. Krumins1, H.J. Zhou3, S. Huyck1, J.
Johnson1, G. Golm1, S.G. Terra4, J.P. Mancuso5, S.S. Engel1;
1Merck & Co., Inc., Kenilworth, 2SAM Clinical Research Center, San
Antonio, USA, 3MSD R&D (China) Co., Ltd, Beijing, China, 4Pfizer,
Inc., Andover, 5Pfizer, Inc., Groton, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium/glucose
cotransporter 2 (SGLT2) inhibitor in development for the treatment of
type 2 diabetes mellitus (T2DM). The efficacy and safety of initial com-
bination therapy of ERTU and sitagliptin (SITA) was compared to that of
placebo (PBO) in a 26‑week, double-blind, randomised Phase 3 trial.
Materials and methods: Patients (n=291) with HbA1c 8.0-10.5% on
diet and exercise were randomised 1:1:1 to ERTU 5 mg + SITA
100 mg (E5/S100), ERTU 15 mg + SITA 100 mg (E15/S100), or PBO.
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Results:Baseline characteristics were generally comparable among groups
(mean age 55.6 years, HbA1c 8.9%, T2DM duration 6.3 years, eGFR 90.7
mL/min/1.73m2). After 26 weeks, significantly greater reductions from
baseline were observed in HbA1c, fasting plasma glucose (FPG), 2-hour
post meal glucose (PMG), body weight, and systolic blood pressure (SBP)
in patients receiving E5/S100 and E15/S100 compared with PBO (Table).
Observed reductions in diastolic BP were not significant (p>0.05). The
odds of having an HbA1c <7.0% were significantly higher in E5/S100
and E15/S100 groups than PBO. The incidence of adverse events (AEs)
was generally similar across groups. Pre-specified AEs of urinary tract
infections, genital mycotic infections by gender, symptomatic
hypoglycaemia and hypovolaemia were subjected to inferential testing:
incidence rates were low and not significantly different across groups.
Conclusion: Initial co-administration of ERTU with SITA provided ef-
fective glycaemic control over 26 weeks and was generally well-
tolerated.

Clinical Trial Registration Number: NCT02226003
Supported by: Merck & Co., Inc., Kenilworth, NJ USA, in collaboration
with Pfizer.
Disclosure: B. Lauring: Employment/Consultancy; Merck & Co., Inc.
Stock/Shareholding; Merck & Co., Inc.
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Long-term efficacy and safety of ertugliflozin monotherapy in pa-
tients with inadequately controlled type 2 diabetes despite diet and
exercise: the 52-week VERTIS MONO study
S. Terra1, J. Frias2, A. Goldman1, R. Aronson3, A. Darekar4, S. Huyck5,
B. Lauring5;
1Pfizer, Andover, 2National Research Institute, Los Angeles, USA, 3LMC
Diabetes & Endocrinology, Toronto, Canada, 4Pfizer, Tadworth, UK,
5Merck & Co, Inc., Kenilworth, USA.

Background and aims: Ertugliflozin (ERTU) is an oral sodium-glucose
cotransporter 2 inhibitor that is in development for the treatment of pa-
tients with T2DM. This Phase 3, multicenter, randomised study in adults
with T2DM and HbA1c 7.0-10.5% despite diet and exercise comprised a
26-week, double-blind, placebo (PBO)-controlled period followed by a
26-week, active-controlled period in which patients in the PBO arm who
had not received glycaemic rescue therapy had metformin (MET) added.
Efficacy and safety of ERTU through Week 52 are reported.
Materials and methods: Patients (N=461) with baseline mean (± SD)
age 56.4 (± 11.0) years, T2DM duration 5.0 (± 5.1) years, BMI 33.0 (±
6.7) kg/m2 and HbA1c 8.2 (± 1.0)% were randomized to PBO, ERTU 5
mg/day or ERTU 15 mg/day in a 1:1:1 ratio. Least square (LS) mean
(95% CI) changes from baseline in efficacy endpoints, and the proportion
of subjects with HbA1c <7% at Week 52 were assessed for the ERTU
groups. Genital mycotic infection (GMI), urinary tract infection (UTI),
symptomatic hypoglycaemia and hypovolaemia adverse events (AEs)
were subject to inferential testing without multiplicity control (p-values
provided if <0.05).
Results: At Week 52, clinically meaningful reductions from baseline in
HbA1c, fasting plasma glucose (FPG), body weight and systolic blood
pressure (SBP) were observed in both ERTU groups. Approximately one-

third of patients who received ERTU had HbA1c at goal (Table).
Incidence of GMIs in females was significantly higher for ERTU 5 mg
(26.9%; p=0.010) and ERTU 15 mg (29.0%; p=0.005) vs PBO/MET
(9.9%) and in males, was higher for ERTU 5 mg (3.4%) and significantly
higher for ERTU 15 mg (7.8%; p=0.042) vs PBO/MET (1.2%). The
majority of GMIs occurred in the first 6 months of treatment. Incidence
of UTIs was lower for ERTU 5 mg (10.9%) and ERTU 15 mg (6.6%;
p=0.039) vs PBO/MET (13.7%). ERTU did not increase the incidence of
symptomatic hypoglycaemia or hypovolaemia compared with PBO/
MET.
Conclusion: ERTU, given over 52 weeks to adults with inadequately
controlled T2DM despite diet and exercise, improved glycaemic control,
reduced body weight and SBP, but increased the incidence of GMIs.

Clinical Trial Registration Number: NCT01958671
Supported by: Pfizer, Inc. NY, NY, USA & Merck & Co, Inc., Kenilworth,
NJ, USA
Disclosure: S. Terra: Employment/Consultancy; Pfizer, Inc. Stock/
Shareholding; Pfizer, Inc.
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Glycaemic control and beta cell function in type 2 diabetes on
SGLT2i and GLP-1RA combination therapy
R. Martinez, H. Al-Jobory, J. Adams, A. Chavez-Velasquez, C. Triplitt,
R.A. DeFronzo, E. Cersosimo;
Medicine/Diabetes, University of Texas, San Antonio, USA.

Background and aims: To examine whether SGLT2 inhibition plus
GLP-1RA combination therapy provides superior clinical and metabolic
benefit compared to monotherapy with each agent,
Materials and methods: We randomized 24 inadequately controlled
(A1c=8.3+/-0.35) T2D patients treated with met +/- SU to receive either
canagliflozin (300mg/d; n=8, CANA), liraglutide (1.8 mg/d; n=8, LIRA )
or both (n=8, COMBO). Baseline characteristics were similar across all
groups. After a baseline OGTT and measurements of systolic blood pres-
sure [SBP], body weight [BW], A1c & fasting plasma glucose [FPG], a
16-wk treatment period was started. Clinical parameters & OGTT were
repeated at study end.Matsuda [MI]* for insulin sensitivity, insulinogenic
index [ΔI/ΔG] & insulin secretion/insulin resistance [disposition] index
[IS/IR=ΔI/ΔG X MI*] were calculated.
Conclusion: Combination therapy with canagliflozin and liraglutide is
accompanied by a greater than additive effect on bodyweight and systolic
blood pressure, and an additive effect on glycemic control and beta cell
function. These findings provide strong rationale for the use of SGLT2i
and GLP-1RA in poorly controlled T2D patients to decrease A1c, im-
prove beta-cell function, and promote body weight reduction.
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Influence of physical activity on soft lean mass reduction and carbo-
hydrate intake on glucose-lowering effect of tofogliflozin in Japanese
type 2 diabetes subjects
T. Iwakura1, M. Takenaka1, M. Iwamoto1, Y. Hamamoto2;
1Diabetes and Endocrinology, Kobe City Medical Center, Kobe, 2Center
for Diabetes, Endocrinology and Metabolism, Kansai Electric Power
Hospital, Osaka, Japan.

Background and aims: Recent clinical studies have indicated that
sodium-glucose cotransporter 2 (SGLT2) inhibitors may reduce not only
fat mass but also lean body mass. It is important to elucidate the factors
contribute to change in body composition and glucose-lowering effect of
SGLT2 inhibitors. Our aim was to evaluate the changes in soft lean mass
(SLM), representative of muscle volume, and metabolic parameters in
relation with food intake and physical activity during tofogliflozin treat-
ment in Japanese patients with type 2 diabetes (T2DM).
Materials and methods: This was a prospective observational study,
enrolled 20 obese patients with T2DM (10 males, 10 females, age 58.6
± 9.8 years, body weight 72.9 ± 14.1 kg, HbA1c 8.0 ± 0.4%). Patients
received tofogliflozin 20 mg once daily for 24 weeks. Body composition
assessed by bioelectrical impedance analysis, metabolic parameters, die-
tary intake, and physical activity score were evaluated at baseline, 4, 12,
and 24weeks. The primary endpoint was change in SLM from baseline to
week 24. To examine the influence of dietary intakes, we examined the
correlation between changes inHbA1c or loss of SLM and change in food
intake.
Results: SLM significantly decreased by -1.46 kg (95% confidence inter-
val (CI): -1.96, -0.98, p < 0.001) at 24 weeks with the change in body
weight by -1.89 kg (95% CI: -2.50, -1.22, p < 0.001). Fasting plasma
glucose and HbA1c decreased significantly at 24 weeks (167.6 ± 38.6 to
128.1 ± 25.2 mg/dl, p<0.001, and 8.11 ± 0.38 to 7.30 ± 0.44%, p<0.001,
respectively). Daily total energy and carbohydrate intake did not differ
significantly at 12, 24weeks compared with baseline. However, changes
in HbA1c showed significant positive correlation with changes in carbo-
hydrate intake (r = 0.70, p = 0.004), while changes in total energy intake did
not show correlation with changes in HbA1c (r = 0.35, p = 0.18). Physical
activity score at baseline and 24weeks showed negative correlation with
SLM reduction (r=0.65, p=0.016, and r=0.56, p=0.045, respectively).
Fasting plasma C-peptide (CPR) decreased significantly after 24 weeks
of treatment (2.56 ± 1.21 to 2.24 ± 0.86 ng/ml, p=0.016), and the decrease
in CPR was correlated with SLM reduction (r = 0.62, p = 0.026).

Conclusion: Tofogliflozin significantly decreased SLM, and the loss of
SLMmight be caused by increased energy loss through enhanced urinary
glucose excretion with decrease in insulin secretion and low physical
activity. In addition, increase in carbohydrate intake attenuated HbA1c
reduction suggesting that adequate diet therapy is necessary to retain
glucose-lowering effect of SGLT2 inhibitors.
Clinical Trial Registration Number: UMIN000015402
Disclosure: T. Iwakura: None.

884
A 12-week dose-ranging study of sotagliflozin, a dual SGLT1 and
SGLT2 inhibitor, as adjunct therapy to insulin in type 1 diabetes
(inTandem4)
C. Baker1, S. Wason2, P. Banks2, S. Sawhney2, P. Strumph2, The
Sotagliflozin inTandem4 Writing Group;
1Diabetes & Endocrine Associates, P.C., Omaha, 2Lexicon
Pharmaceuticals, Inc., The Woodlands, USA.

Background and aims: Sotagliflozin (SOTA) is a dual SGLT1 and
SGLT2 inhibitor in Phase 3 development for type 2 diabetes (T2D) and as
adjunct to insulin in type 1 diabetes (T1D). Inhibition of SGLT1 delays and
reduces glucose absorption in the proximal intestine, improving postpran-
dial glycemic control. SGLT2 inhibition reduces renal glucose reabsorption.
Materials and methods: In a double-blind Phase 2 dose-ranging trial,
141 adults with T1D treated with MDI or pump and A1C 7.0-10.0% at
screening were randomly assigned 1:1:1:1 to once-daily SOTA (75, 200,
400mg) or placebo, and stable insulin dosing for 12 weeks.
Results: Baseline characteristics (expressed as range of means for the
arms) were comparable among groups; age: 42-48 yrs, duration of
T1D: 22-27 yrs, BMI: 27-32 kg/m2, total daily insulin: 0.65 -0.77 U/kg,
A1C at randomization: 7.95-8.07%. After 12 weeks, adjunctive SOTA
200 and 400 mg were more effective than placebo in reducing A1C. All
dosages of SOTA reduced body weight and increased UGE vs. placebo.
SOTA 400 mg was more effective than placebo in decreasing 2-hour
PPG, and decreasing SBP in those with SBP ≥130 mm Hg at baseline.
The overall incidence of TEAEs was lower in the SOTA arms. Incidences
of DKA, SH, nausea, diarrhea and genital mycotic infections, were low.
Conclusion: These results support the use of SOTA 200 mg and 400 mg
as Phase 3 doses in the T1D development program.

Clinical Trial Registration Number: NCT02459899
Disclosure: C. Baker: None.
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24-week efficacy and safety of sotagliflozin, a dual SGLT1 and
SGLT2 inhibitor, as adjunct therapy to insulin in type 1 diabetes
(inTandem1)
J.B. Buse1, S. Garg2, J. Rosenstock3, P. Banks4, S. Sawhney4, P.
Strumph4, The Sotagliflozin inTandem1 Writing Group;
1Endocrinology andMetabolism, University of North Carolina School of
Medicine, Chapel Hill, 2Barbara Davis Center for Diabetes, Aurora,
3Dallas Diabetes Research Center at Medical City, Dallas, 4Lexicon
Pharmaceuticals, Inc., The Woodlands, USA.

Background and aims: Sotagliflozin (SOTA) is a dual SGLT1 and
SGLT2 inhibitor in Phase 3 development for type 2 diabetes (T2D) and
as adjunct to insulin in type 1 diabetes (T1D). Inhibition of SGLT1 delays
and reduces glucose absorption in the proximal intestine, improving post-
prandial glycemic control. SGLT2 inhibition reduces renal glucose
reabsorption.
Materials and methods: In a double-blind Phase 3 trial, 793 adults with
T1D, treated withmultiple daily injection or pump therapy, with A1C 7.0-
11.0% at Screening were randomized 1:1:1 to placebo or SOTA 200 or
400 mg after a 6-week insulin optimization period.
Results: Baseline characteristics were comparable among groups.
Total mean (SD); age: 46.1 (13.1) yrs, T1D duration: 24.4 (12.8)
yrs, BMI: 29.7 (5.4) kg/m2, Total daily insulin dose: 0.73 (0.36)
U/kg, Baseline A1C: 7.58 (0.73) %. After 24 weeks, adjunctive
SOTA 200 and 400 mg resulted in greater A1C reduction than pla-
cebo with more patients achieving the prespecified “net benefit”
composite endpoint of A1C <7.0% and no severe hypoglycemia
(SH) and no DKA (Table). Incidences of treatment-emergent ad-
verse events were similar across groups. There was more SH in
the placebo arm and more genital mycotic infections, diarrhea, and
DKA in the SOTA arms.
Conclusion: In this study, SOTA adjunct therapy to insulin in T1D,
improved glycemic control with a safety profile supporting further clini-
cal development.

Clinical Trial Registration Number: NCT02384941
Disclosure: J.B. Buse: Employment/Consultancy; Profil Institute for
Clinical Research, Inc., PhaseBio Pharmaceuticals, Inc. Stock/
Shareholding; PhaseBio Pharmaceuticals, Inc. Other; AstraZeneca,
E l i L i l l y and Company, GI Dynamic s , I n c . , Lex i con
Pharmaceuticals, Inc., Novo Nordisk Inc., Orexigen Therapeutics,
Inc . , Dance Biopharm, ADOCIA, Metavent ion, Elcelyx
Therapeutics, Inc., VtV Therapeutics, VA Medical Center,
Boehringer Ingelheim Pharmaceuticals, Inc., Bristol-Myers Squibb
Company, Johnson & Johnson Services, Inc.
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Glucagon levels during short-term SGLT2 inhibition are largely reg-
ulated by plasma glucose changes
P. Lundkvist1, M.J. Pereira1, P. Kamble1, P. Katsogiannos1, R.
Esterline2, A.M. Langkilde2, E. Johnsson2, J.W. Eriksson1;
1Department of Medical Sciences, Uppsala University, Uppsala,
2AstraZeneca, Mölndal, Sweden.

Background and aims: Sodiumglucose cotransporter 2 (SGLT2) inhibitors
have been reported to increase glucagon (glg) secretion, but it is not known to
what extent this is mediated via direct islet effects or plasma glucose (PG)
lowering. We assessed the impact of PG changes following acute SGLT2
inhibition on circulating levels of glg and lipid-derived energy substrates.
Materials and methods: In a randomized 3-way crossover open-label
study, 15 metformin-treated T2D patients (12 M, age 67±6y, BMI 27.1
±2.9 kg/m2, HbA1c 56±6mmol/L; mean±SD) were investigated after over-
night fast. A single oral dose of dapagliflozin (Dapa) 10mgwas given at the
start of all investigations, directly followed by a 5h variable infusion of 10%
glucose to maintain glucose at the ambient baseline level (ΔAUC for PG 0
±1%; mean±SEM; visit G) or isotonic NaCl allowing PG to drop (-16±1%;
visit N). Glg, insulin (ins) and energy substrates were measured repeatedly
during infusion periods and urinary glucose excretion was assessed. The 5h
infusions were followed by 2h OGTTs, and in addition oral saxagliptin 5mg
was co-administered with Dapa at one visit (not reported here).
Results: Plasma glucagon, the primary endpoint measure, was significantly
lower during visit G vs N, but fell from baseline in both cases. Insulin and
C-peptide were decreased in visit N but not in G. Glg/ins ratio markedly
rose in visit N and fell during visit G. NEFA, glycerol and β-OH-ketones
increased during visit N and levels were higher than in visitG. UGE corre-
lated to glucose infusion rate during visitG (R2 0.60, p<0.05), but it did not
differ significantly between visit G and N (17±2.6 vs 13±1.1 g/5h). In
multivariate regression analyses, change in PG during G and N visits was
the only significant predictor of change in glg (R2 0.28, p<0.01) following
adjustments for age, sex, BMI and HbA1c. Fasting PG, ins and glg as well
as ins changes and UGEwere not significantly associated with glg changes.
Glycerol, NEFA and β-OH-ketones were all lower during G vs N.
Conclusion: In T2D patients given a single dose Dapa, short-term glu-
cagon regulation is largely mediated by glycemic changes. Direct α-cell
effects by SGLT2 inhibition may be of less importance. In this study, no
short-term rise in glucagon was seen after Dapa administration. Glucose
lowering can also contribute to increased lipolysis, lipid oxidation and
ketogenesis following SGLT2 inhibition.

Clinical Trial Registration Number: NCT02765204
Supported by: AstraZeneca
Disclosure: P. Lundkvist: Employment/Consultancy; Merck Sharp &
Dohme Corp. Grants; AstraZeneca travel grant.
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Dapagliflozin increases glucagon secretion via direct effect on electri-
cal activity in pancreatic A cells
M.F. El Hachmane, S.O. Göpel;
Astrazeneca, Mölndal, Sweden.

Background and aims:Glucagon (gcg) is one of the major regulators of
blood glucose levels and its physiological role is to protect against hypo-
glycemia via stimulation of hepatic glucose output. Recently it has been
shown that Na+/glucose co-transporter2 inhibitors (SGLT2i) used for the
treatment of diabetes increase glucagon levels in man. As for most neu-
roendocrine cells glucagon release from A-cells is regulated by electrical
activity and we thus investigate if SGLT2i affect glucagon release via its
electrogenic effects. Basal glucagon levels are elevated in all types of
diabetes which contributes to diabetic hyperglycemia. In addition, dia-
betics lack proper glucagon response at low glucose, increasing the risk
for dangerous hypoglycemia. Therefore it is important to understand the
regulation of glucagon release and how it is affected by Dapagliflozin.
Materials and methods: Glucagon secretion was measured by ELISA
assays. Dapagliflozin sensitive currents were recorded from A-cells by
using the standard whole cell patch clamp configuration.
Results: Pancreatic A-cells were functionally identified by the inactivation
properties of a TEA-resistant K+- and voltage sensitive Na+-currents.
Resting conductance was measured by applying 10 mV pulses before
and after addition of 10 nM Dapagliflozin. In A-cells Dapagliflozin re-
duced the resting conductance by 57.5 ± 24.9 pS (n = 7) but only by 8.6
± 11.3 pS in non A-cells (n = 16), p < 0.05. We and other have previously
shown that application of increasing doses of the KATP-channel opener
diazoxide at high (11 mM) glucose results in a bell shaped dose response
curve in glucagon secretion. SGLT2 transporters can be viewed as a back-
ground conductance giving rise to an inward depolarizing current.
Blocking SGLT2with dapagliflozin should thus be equivalent to activating
outward, hyperpolarizing KATP-currents with diazoxide. Dapagliflozin
should therefore produce a leftward shift of the diazoxide dose response
curve. Our experimental data of secretion measurements confirmed this
hypothesis. Dapagliflozin shifted the peak of the diazoxide dose response
curve from 10 to 3μM.whereas the fold stimulationwas not affected (1.9 ±
0.3 at 3uM diazoxide + dapagliflozin (p < 0.05, n = 13) and 2.1 ± 0.3 at
10uM diazoxide, (p < 0.05, n = 13) compared to 11 mM glucose alone.
Dapagliflozin did not affect insulin secretion making it unlikely that
SGLT2 inhibition affects glucagon release via a paracrine mechanism.
Conclusion: Dapagliflozin reduces inward currents and increases gluca-
gon secretion at high glucose via a direct effect on pancreatic A-cell elec-
trical activity. The absence of any effect on insulin secretion makes it
unlikely that dapagliflozin affects glucagon release paracrine via modula-
tion of insulin or somatostatin since somatostatin inhibits both insulin and
glucagon secretion. Blood glucose reduction achieved with SGLT2 inhib-
itors is similar to other treatments. It is thus unlikely that the increase in
glucagon levels seen in patients treated with SGLT2 inhibitors is due to
reduced blood sugar but rather due to a direct interference with A-cell
electrical activity.
Disclosure: M.F. El Hachmane: None.

888
The GLP1R agonist liraglutide inhibits hyperglucagonaemia in-
duced by the SGLT2 inhibitor dapagliflozin
C. Bonner1,2, C. Saponaro2, V. Gmyr2, E. Moerman2, J. Thevent2, N.
Delalleau2, G. Pasquetti2, A. Quenon2, J. Kerr-Conte2, F. Pattou2;
1Institute Pasteur, Lille, Lille Cedex, 2Inserm U1190: Translational
Research for Diabetes, Lille, France.

Background and aims: The newest pharmacologic treatments for type 2
diabetes (T2D) include glucagon-like peptide-1 receptor agonists (GLP1R-
A) and sodium-glucose cotransporter 2 inhibitors (SGLT2-I). A recent

clinical study in patients with T2D has demonstrated that the dual therapy
with GLP1R-A and SGLT2-I reduced HbA1c levels more effectively than
therapy with a GLP1R-A alone. However, there are currently no studies
evaluating GLP1R-A, SGLT2-I, or the combination therapy, simultaneous-
ly. The aim of the current study was to determine the efficacy and the
mechanism of action of the SGLT2-I, dapagliflozin, and GLP1R-A
liraglutide, as mono-therapies or in combination for the treatment of T2D.
Materials and methods: Human pancreatic tissue, islets and plasma
from healthy and diabetic mice were studied. GLP1R expression in the
human pancreas was assessed by histology and qPCR analysis. Drug
treatments with dapagliflozin and liraglutide were assessed for glycemia
and pancreatic hormone secretion.
Results:Herewe demonstrate thatGLP1R is localized in alpha, beta and delta
cells of human pancreatic islets. We also found that GLP1R gene expression
was induced in the islets of obese normoglycemic and T2D individuals.
Consistent with our previous data, SGLT2 inhibition by dapagliflozin induces
glucagon secretion in human islet cultures, an effect thatwasmarkedly reduced
by co-treatment with liraglutide. In healthy mice, we found that liraglutide
alone or in the combination therapy significantly reduced glycemia and gluca-
gon induced by dapagliflozin after an intra-peritoneal (IP) injection of glucose.
However, acute (single administration) and chronic treatment (45 days) of db/
db (diabetic) mice with the combination therapymarkedly improved glycemic
control compared to dapagliflozin or liraglutide treatments alone. Moreover,
liraglutide significantly reduced hyperglucagonemia induced by dapagliflozin
during fasting and after an IP injection of glucose.
Conclusion: Our results suggest that the combination of dapagliflozin
and liraglutide needs to be studied in a prospective clinical trial because
the effect of each of the molecules is synergistically enhanced by the
addition of the partner drug.

Supported by: SFD
Disclosure: C. Bonner: None.

889
Enlarged islet size, altered insulin+ and glucagon+ cell frequencies
and modified blood-values for GLP-1, insulin and glucagon in Sglt1
knockout mice
M. Muehlemann1, D. Zdzieblo1, A. Friedrich2, M. Hofmann3, C. Otto3,
H. Koepsell2, H. Walles1,4, M. Metzger1,4;
1Chair Tissue Engineering and Regenarative Medicine, University
Hospital Wuerzburg, 2Institute of Anatomy and Cell Biology,
University Wuerzburg, 3Department of General, Visceral, Vascular and
Pediatric Surgery, University Hospital Wuerzburg, 4Fraunhofer-Institute
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Interfacial Engineering and Biotechnology IGB Translational Centre,
Wuerzburg, Germany.

Background and aims: Inhibition of the sodium dependent glucose trans-
porter (Sglt) 2 is a promising strategy in the treatment of diabetes leading to
diminished glucose reabsorption from the kidney thereby contributing to
glycemic control. Recently, also Sglt1 gainedmuch attention in this context.
Sglt1 is predominantly expressed in enterocytes of the small intestine reg-
ulating intestinal glucose uptake. So far, it was shown that Sglt1 inhibition
contributes to the regulation of glucose homeostasis by reducing intestinal
glucose absorption and upregulation of integrin secretion. However, if Sglt1
inhibition has additional effects of on other organs in terms of structural or
functional changes still needs to be further investigated. Therefore, the aim
of this study was to investigate if the loss of Sglt1 function in mice impacts
on structure, cellular composition or function of pancreatic islets.
Materials and methods: Pancreatic islets were analyzed in Sglt1 knock-
out mice fed with a sugar-free, high fat diet (Sglt1-/-). C57Bl/6 wildtype
mice fed with standard chow (WTND) or fed with sugar-free, high fat diet
(WTSD) served as controls. Sglt1 expressionwas determined by qRT-PCR.
Quantification of islet size was performed on hematoxylin & eosin (H&E)-
stained pancreas sections. Immunohistochemical (IHC) stainings for insu-
lin (INS) and glucagon (GCG) were used to investigate cellular composi-
tion of islets regarding the twomost frequent cell types. Glucose-stimulated
insulin secretion was performed on pancreatic islets in vitro. Furthermore,
effects on INS, GCG or glucagon-like peptide 1 (GLP-1) levels in blood
were analyzed by enzyme-linked immunosorbent assays (ELISA).
Results: In comparison to WTND and WTSD controls, pancreatic islets of
Sglt1-/- mice displayed a significantly enlargedmean islet area. Additionally,
Sglt1-/- islets showed increased frequencies forGCG+ cells while INS+ cells
are less frequent in comparison to WTND or WTSD controls. Further, data
obtained by glucose-stimulated insulin secretion assay revealed no response
of Sglt1-/- islets and a delayed response of islets isolated from WTSD mice
in comparison to the WTND control. Finally, basal blood-values for GLP-1
were increased in WTSD mice compared to the WTND or Sglt1-/- group
while INS or GCG levels were similar in all three groups.
Conclusion: Our data show that Sglt1 knockout in mice impacts on size,
cellular composition and function of pancreatic islets. Taken together,
these findings suggest that further intense research is necessary to under-
stand short and long term associated impacts of pharmacological Sglt1
inhibition on other organs to define its role as therapeutic option for the
treatment of diabetes.
Disclosure: M. Muehlemann: None.

890
Effect of dapagliflozin, saxagliptin, and the combination of both on
glucagon, endogenous glucose production (EGP) and glycerol in pa-
tients with type 2 diabetes
S. Sach-Friedl1, T. Augustin2, C. Magnes2, E. Ekardt1, A. Eberl2, S.
Narath3, M. Brunner1, S. Korsatko1, E. Svehlikova1, G. Treiber1, T.R.
Pieber1,2;
1Medical University of Graz, 2HEALTH - Institute of Biomedicine and
Health Sciences, Joanneum Research, 3CBmed - Center for Biomarker
Research in Medicine, Graz, Austria.

Background and aims: In recent investigations, the use of the SGLT-2
inhibitors has been associated with an increased risk of glucagon-induced
diabetic ketoacidosis (DKA). The aim of this trial was to investigate the
role of glucagon on EGP and glycerol rate of appearance (Ra glycerol)
during treatment with either the SGLT-2i dapagliflozin and/or the DPP-4i
saxagliptin in metformin only treated T2DM.
Materials and methods: In this randomized, double-blind crossover
trial, 17 patients (age 53 ± 6 ys, diabetes duration 7.6 ± 5.8 ys, BMI
29.4 ± 3.5 kg/m², HbA1c 60.6 ± 10.3 mmol/mol (7.7 ± 3.1 %)) underwent
a stepwise eu- (5.5 mmol/L, ambient insulin level), hyper- (11.1 mmol/L,

no insulin), and high insulin (2.5mU/kg/min) hypoglycaemic clamp (5.5,
3.5, 2.5 mmol/L) with primed tracer infusion of [6,6-2H2]glucose (prime:
9.6mg/kg, constant: 0.08mg/kg/min) and [1,1,2,3,3-2H5]glycerol (prime:
1.5μmol/kg, constant: 0.1μmol/kg/min) at baseline and on day 7 of once
daily treatment with dapagliflozin, or saxagliptin, or dapagliflozin+
saxagliptin. Glucagon was measured by specific double sandwich
ELISA (Mercodia AB, Sweden). Isotopic glucose and glycerol were
measured with gas-chromatography mass spectrometry.
Results: Dapagliflozin (with and without saxagliptin) did not increase glu-
cagon during eu-, hyper-, and hypoglycaemia compared to no treatment. All
3 treatments significantly reduced EGP during hyper- (p=0.003-0.044), but
not during hypoglycaemia. Compared to no treatment or saxagliptin,
dapagliflozin did not increase Ra glycerol during eu-, hyper-, and
hypoglycaemia. NEFA concentrations were significantly reduced during
hyperglycaemia in saxagliptin (p=0.0041) and saxagliptin+dapagliflozin
(p=0.046) treatment compared to no treatment. Ketone bodies were not sig-
nificantly different. Insulin level was comparable for all treatment groups. C-
Peptide was significantly higher during hyper- and hypoglycaemia
(p=0.0084-0.0004) for dapagliflozin+saxagliptin compared to no treatment.
No significant differences were observed for counterregulatory hormones
adrenalin, human growth hormone (HGH) and cortisol. Saxagliptin reduced
noradrenalin concentration significantly during euglycaemia at ambient insu-
lin levels compared to no treatment (p=0.0497) and dapagliflozin (p=0.0126)
and euglycaemia at high insulin levels compared to dapagliflozin (p=0.0135).
Conclusion: Dapagliflozin did not increase overall glucagon levels, Ra
glycerol and EGP in metformin treated T2DM patients. Our data suggest
that the risk of DKA during treatment with SGLT-2 inhibitor
dapagliflozin is not mediated via glucagon associated fuel shift.

Supported by: AstraZeneca
Disclosure: S. Sach-Friedl: Grants; AstraZeneca.

891
Effect of canagliflozin on liver function tests in patients with type 2
diabetes and presumed liver fibrosis suggestive of non-alcoholic
steatohepatitis
G. Meininger1, D. Polidori2;
1Janssen Research & Development, LLC, Raritan, 2Janssen Research &
Development, LLC, San Diego, USA.

Background and aims: Type 2 diabetes mellitus (T2DM) and obesity are
risk factors for non-alcoholic fatty liver disease (NAFLD), including its
more severe form, non-alcoholic steatohepatitis (NASH). Non-invasive
liver fibrosis risk scores, such as Fibrosis (FIB)-4, have been used in lieu
of liver biopsy to identify patients with presumed liver fibrosis suggestive
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of NASH. Canagliflozin (CANA), a sodium glucose co-transporter 2
(SGLT2) inhibitor, has been previously shown to improve glycaemic con-
trol, body weight (BW), and liver function tests (LFTs; eg, alanine amino-
transferase [ALT], aspartate aminotransferase [AST], gamma glutamyl
transferase [GGT]) across a broad array of T2DM patients in Phase 3
studies. Whether CANA improves LFTs in patients with T2DM and pre-
sumed liver fibrosis suggestive of NASH is unknown.
Materials and methods: This post hoc analysis used pooled data from
the 4 placebo (PBO)-controlled, Phase 3 studies in a general population of
patients with T2DM with an elevated FIB-4 score (≥1.3) consistent with
liver fibrosis (~20% of the total population, N = 501; mean (SD) baseline
BW = 89 (21) kg, HbA1C = 7.9 (0.9) %, ALT = 31 (20) U/L, AST = 30
(18) U/L, GGT = 49 (63) U/L, total bilirubin = 10 (5) μmol/L).
Results:At 26 weeks, both ALTand GGTwere reduced with CANA 100
and 300 mg compared with PBO (Table).
Conclusion: In summary, in patients with T2DM and presumed liver
fibrosis suggestive of NASH, both CANA 100 and 300 mg reduced liver
enzymes compared with PBO.

Clinical Trial Registration Number: NCT01081834; NCT01106625;
NCT01106677; NCT01106690
Supported by: Janssen Research & Development, LLC
Disclosure:G. Meininger: Employment/Consultancy; Janssen Research
& Development, LLC.

892
Intra- and inter-subject variability for increases in plasma ketone
bodies in patients with type 2 diabetes treated with the SGLT2 inhib-
itor canagliflozin
D. Polidori1, P. Crawford2;
1Janssen Research & Development, LLC, San Diego, 2Sanford Burnham
Prebys Medical Discovery Institute, Orlando, USA.

Background and aims: Overnight-fasted plasma ketone body concen-
trations are typically ~50-200 μM. Dramatic increases occurring during
prolonged fasting or diabetic ketoacidosis have been well characterized,
but the effects of modest changes in ketones occurring under different
conditions are less understood. Recent findings indicate that failing hearts
increasingly rely on ketones for energy, and that sodium glucose co-
transporter 2 inhibitors (SGLT2i) modestly increase plasma ketones in
most patients. These observations have stimulated a hypothesis that in-
creases in ketones may contribute to SGLT2i-associated reductions in
adverse cardiovascular and renal outcomes.
Materials and methods: Data from SGLT2i trials indicate that mean
plasma ketone concentrations approximately double, with high
between-subject variability. Here, we analyse data from a Phase 3 study
with the SGLT2i canagliflozin. Overnight-fasted ketone concentrations

were measured every 4 weeks for 52 weeks in 1,278 Japanese subjects
treated with canagliflozin 100 or 200 mg.
Results: Mean plasma acetoacetate and β-hydroxybutyrate concentrations
were increased at all post baseline visits, with similar increases seen with
both canagliflozin doses (Figure). Median (interquartile range) percent
change from baseline was 62% (180) for acetoacetate and 78% (234) for
β-hydroxybutyrate. Approximately 2/3 of the variability in each measure
was attributed to within-subject variability. Within-subject variability for
plasma ketones is higher than that for other metabolites, and accounted
for only 9%-17% of total variability for plasma glucose and HbA1c.
Subjects in the lowest-response tertile exhibited nomean increase in ketones
at any visit. Those in the highest-response tertile tended to be male and have
the largest decrease in fasting glucose.Moreover, changes in plasma ketones
were not fully explained by changes in plasma fatty acids, suggesting down-
stream effects of SGLT2i on hepatic metabolism that favour ketogenesis.
Conclusion: Canagliflozin treatment increases plasma ketone bodies in
Japanese patients with T2DM, with high intra-patient variability. The
increase in plasma ketone bodies is greater in magnitude and more vari-
able than changes in other metabolic measures.

Clinical Trial Registration Number: NCT01387737
Supported by: Mitsubishi Tanabe Pharma Corporation; Janssen
Research & Development, LLC
Disclosure: D. Polidori: Employment/Consultancy; Janssen Research &
Development, LLC.
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Effects of canagliflozin versus glimepiride on adipokines, inflamma-
tory biomarkers, and chemokines in patients with type 2 diabetes
L. Van Gaal1, W.T. Garvey2, L.A. Leiter3, U. Vijapurkar4, J. List4, R.
Cuddihy5, J. Ren6, M.J. Davies6;
1Department of Endocrinology, Diabetology and Metabolism, Antwerp
University Hospital, Antwerp, Belgium, 2UAB Diabetes Research Center,
University of Alabama at Birmingham, Birmingham, USA, 3Division of
Endocrinology & Metabolism, Li Ka Shing Knowledge Institute and
Keenan Research Centre for Biomedical Science, St. Michael’s Hospital,
University of Toronto, Toronto, Canada, 4Janssen Research &
Development, LLC, Raritan, USA, 5Janssen Global Services, LLC,
Raritan, USA, 6Janssen Scientific Affairs, LLC, Titusville, USA.

Background and aims: Type 2 diabetes mellitus (T2DM) and obesity are
pro-inflammatory states that are associated with an increased risk of cardio-
vascular disease (CVD). Canagliflozin (CANA), a sodium glucose co-
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transporter 2 (SGLT2) inhibitor, demonstrated superiority in loweringHbA1c
versus glimepiride (GLIM) and greater body weight reduction via loss of fat
mass in a 52-week, Phase 3 trial of patients with T2DM on metformin. This
post hoc analysis assessed the effects of CANA versus GLIM on select
adipokines, inflammatory markers, and chemokines that have been associat-
ed with impaired adipose tissue function, insulin resistance, and CVD.
Materials and methods: Serum samples were from randomly selected
patients receiving CANA 300 mg (n = 100) or GLIM (n = 100) in the
overall study. Change from baseline to Week 52 in serum leptin,
adiponectin, CRP, PAI-1, VCAM-1, and MCP-1 was measured using a
multiplex assay (Myriad RBM). Change in serum IL-6 and TNFα was
measured with ultra high-sensitivity assays (Simoa-Quanterix). Change in
leptin, adiponectin, and IL-6 was correlated with change in HbA1c, body
weight, and lipids (HDL-C, LDL-C, triglycerides) within each group.
Results: AtWeek 52, the least squares mean (LSM) change in HbA1c was
-0.99% with CANA and -0.91% with GLIM (baseline, 7.7-7.8%). LSM
change in body weight was -4.1 kg with CANA and 0.7 kg with GLIM
(baseline, 90-91 kg). At Week 52, median serum leptin was decreased 25%
with CANAversus GLIM (-1.1 vs 1.0 ng/mL; difference [95% CI] of -2.8
ng/mL [-4.0, -1.6]). Median serum adiponectin was increased 17% with
CANA versus GLIM (0.6 vs 0.0 μg/mL; difference [95% CI] of 0.5 μg/
mL [0.3, 0.7]). There was a 22% reduction in median serum IL-6 (-0.3 vs
0.2 pg/mL; difference [95% CI] of -0.5 [-0.7, -0.2]) and a 7% increase in
median serum TNFα (0.1 vs -0.1 pg/mL; difference [95%CI] of 0.2 pg/mL
[0.0, 0.3]) with CANA versus GLIM. No between-group differences were
observed with CRP, PAI-1, VCAM-1, or MCP-1. Change in leptin was
correlatedwith change in bodyweight (r ≥0.35) only; change in adiponectin
and IL-6 was not correlated with change in HbA1c, body weight, or lipids.
Conclusion: CANA 300 mg demonstrated reductions in serum leptin and
IL-6, and an increase in adiponectin versus GLIM in patients with T2DM;
CANAwas also associated with a small increase in TNFα and had neutral
effects on other biomarkers. The CANA-related changes in leptin,
adiponectin, and IL-6 were independent of glycaemic benefit, and the
changes in adiponectin and IL-6 were independent of weight loss in this
analysis. These collective results suggest that CANA may improve adipose
tissue function, which may have positive effects on cardiometabolic health.
Clinical Trial Registration Number: NCT00968812
Supported by: Janssen Global Services, LLC
Disclosure:L.VanGaal:Grants; EU (Hepadip&Resolve consortium) and
National Research Funds, Belgium. Other; Member of the Advisory Board
and Speakers Bureau of Astra Zeneca, Boehringer Ingelheim, Eli Lilly,
Janssen J & J, Merck MSD, Novo Nordisk and Sanofi (period 2013-2016).
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SGLT2 inhibition by empagliflozin attenuates ectopic fat accumula-
tion and improves cardiac index in parallel to ketone bodies produc-
tion: the EMPAFAT study
F. Maurice1, P. Ancel1, E. Mayoux2, I. Abdesselam1, F. Kober3, P.
Darmon1,4, M. Grino1, B. Gaborit1,4, M. Bernard1, A. Dutour1,4;
1Aix Marseille Univ, INSERM 1062, INRA, NORT, Marseille, France,
2Boehringer-Ingelheim, Department of Cardiometabolic Diseases
Research, Biberach, Germany, 3Aix Marseille Univ, CNRS 7339,
CRMBM, Marseille, 4Endocrinology and Metabolic Diseases
Department, AP-HM, Marseille, France.

Background and aims: Ectopic fat deposition including myocardial,
hepatic and skeletal muscle steatoses leads to insulin-resistance,
cardiomyocytes dysfunction through lipotoxicity. Empagliflozin
(EMPA) a specific inhibitor of sodium-glucose co-transporter 2 (SGLT-
2), is a novel antihypergylcemic agent which reduced cardiovascular
deaths in type 2 diabetic patients. The mechanisms underlying this im-
provement are yet unknown. Therefore, we set-up in mice a multimodal
MR protocol to analyze the early effect of EMPA on cardiac function and
ectopic fat deposition.

Materials and methods: C57BL6J/R mice were fed with high-fat (35%)-
high-sucrose (34%) diet (HFHS) or standard diet (SD). After 1month (M0),
30mg/kg EMPA or placebo treatment was initiated orally in the HFHS
group. 4.7T MRI examinations were performed at baseline (M0) and after
1month (M1) and 3month (M3) of treatment to assess cardiac function with
cine cardiac MR (CMR) according to the hemisphere cylinder model and
myocardial (MTGC), hepatic (HTGC) and muscular (MuTGC) triglyceride
contents using 1H-spectroscopy. Intraperitoneal glucose tolerance test
(IPGTT) and fasting ketone bodies were assessed at M1 and M3.
Results: EMPA attenuated weight gain, ameliorated glucose homeostasis in
mice under HFHS. EMPA decreased significantly (p<0.05) glucose AUC
during IPGTT (EMPA 332 ± 28 vs HFHS 565± 30; SD 268± 13), HOMA-
IR (EMPA 51.5 ± 8.01 vs HFHS 101.3 ± 16.8; SD 10.6 ± 2.7), insulin/
glucagon ratio (EMPA 62.3 ± 10.4 vs HFHS 223.4 ± 63.5; SD 35.6 ± 12.7)
and EMPA increased ketone bodies levels (β-hydroxybutyrate: 0.14
±0.01 mM vs 0.09±0.01 mM, p=0.02). HFHS diet increased the three ec-
topic fat, Muscular triglyceride content (MuTGC), hepatic triglyceride con-
tent (HTGC), and myocardial triglyceride content (MTGC), After 1 month
of treatment (M1), Empa greatly decreased MuTGC (EMPA 2.09±1.08%,
vs HFHS 4.88±1.49%, p=0.004; SD 1.09±0.19%), and HTGC (EMPA 7.6
±2.4% vs HFHS 33.2±8.5%, p=0.002; SD 2.3±0.7% ). A similar effect of
EMPA was found at M3. By contrast, the increase in MTGC with HFHS
was not prevented by EMPA (EMPA 0.6±0.13% vs HFHS 0.6±0.07%, NS;
SD 0.17±0.04). As expected, HOMA-IR was correlated to both MuTGC
and HTGC. Cardiac index (CI) was reduced in HFHS mice (HFHS 0.47
±0.03 vs SD 0.73±0.07 μL/min/g) and EMPA improved cardiac index (0.60
±0.05, p=0.04) at M1 and M3. In the two HFHS group, Cardiac index was
interestingly, positively correlated with ketone levels at M1 (r=0.54,
p=0.007) but not with Glycaemia, HOMA-IR, HTGC and MuTGC.
Conclusion: Empagliflozin induced a drastic decrease of ectopic fat in
liver and muscle, promoting insulin-sensitivity. Empaglifozin prevented
the deleterious effect of HFHS diet on cardiac function that seems corre-
lated to a shift in myocardial fuel source involving ketones.
Supported by: Boehringer-Ingelheim
Disclosure: F. Maurice: None.
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Dapagliflozin for treatment of prednisone induced hyperglycaemia: a
double-blind randomised clinical trial
M.C. Gerards1, T.M. Vriesendorp2, J.B.L. Hoekstra3, V.E.A. Gerdes1,
B.J. Potter van Loon4;
1Internal Medicine, MC Slotervaart, Amsterdam, 2Internal Medicine,
Isala, Zwolle, 3Internal Medicine, Academic Medical Center,
Amsterdam, 4Internal Medicine, OLVG-West, Amsterdam, Netherlands.

Background and aims: Prednisone treatment for acute exacerbation of
chronic obstructive pulmonary disease (COPD) is complicated by hyper-
glycemia in patients with and without pre-existent diabetes mellitus.
Hyperglycemia is associated is with longer hospitalization and higher
mortality. Treatment can be challenging because of severe insulin resis-
tance. SGLT-2 inhibitors are an interesting treatment option because they
are beta-cell independent and because of the quick onset of action. We
therefore performed a double-blind randomized placebo controlled study
to compare the effectiveness of dapagliflozin to placebo.
Materials and methods:We enrolled 46 subjects hospitalized for COPD
exacerbation who were treated with prednisone, ≥ 30 mg daily for 5-14
days and had either a known history of type 2 diabetes or a random blood
glucose > 10 mmol/L at admission. Subjects were treated with
dapagliflozin 10 mg or placebo as add-on to their routine diabetes medica-
tion during their course of prednisone therapy. Subjects continued study
medication as long as they were treated with prednisone. Glycemic control
was evaluated using a blinded continuous glucose monitor.
Results:Glucose values were in the target range (3.9-10mmol/L) 54.0%
of the time in the dapagliflozin group and 53.7 % in the placebo group.
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There was no difference in mean glucose concentration (dapagliflozin
10.1 mmol/L, placebo 10.4 mmol/L). There were no severe hypoglyce-
mic events. Five subjects in the dapagliflozin group had a non-severe
hypoglycemic event versus 6 subjects who were treated with placebo.
There was no difference in incidence of urogenital events between the
groups.
Conclusion:Once daily dapagliflozin as add-on to routine diabetes med-
ication did not result in better glycemic control in patients with
prednisone-induced hyperglycemia during COPD exacerbation. There
was no difference in incidence of hypoglycemic events. The glucose
lowering efficacy of a short course of dapagliflozin is probably not strong
enough to counter hyperglycemic effects of prednisone therapy.
Clinical Trial Registration Number: NCT02253121
Supported by: Research grant for an investigator initiated research pro-
ject, AstraZeneca
Disclosure: M.C. Gerards: Grants; A research grant for an investigator
initiated project (Astra Zeneca).
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Population pharmacokinetic-pharmacodynamic analysis to charac-
terise the effect of empagliflozin on renal glucose threshold in patients
with type 1 diabetes
J.Mondick1, M. Riggs1, S. Kaspers2, N. Soleymanlou3, J. Marquard2, V.
Nock4;
1Metrum Research Group, Tariffville, USA, 2Boehringer Ingelheim
Pharma GmbH & Co. KG, Ingelheim, Germany, 3Boehringer Ingelheim
Canada Ltd./Ltee, Burlington, Canada, 4Boehringer Ingelheim Pharma
GmbH & Co. KG, Biberach, Germany.

Background and aims: Empagliflozin is a sodium glucose cotransporter 2
(SGLT2) inhibitor that increases urinary glucose excretion (UGE) by lower-
ing the renal threshold for glucose (RTG). The objectives of this analysis
were to quantify the effect of the SGLT2 inhibitor empagliflozin on renal
glucose reabsorption in patients with type 1 diabetes (T1DM) using a mech-
anistic population pharmacokinetic-pharmacodynamic (PK-PD) model, and
to compare results with analyses in patients with type 2 diabetes (T2DM).
Materials and methods: The PK-PD model was developed using data
from a randomized Phase II study in which patients with T1DM received
oral placebo or empagliflozin 2.5 mg, 10 mg, or 25 mg QD as adjunct to
insulin. The PK-PD data set was comprised of 75 T1DM subjects con-
tributing 1814 plasma empagliflozin concentrations and 895 urine glu-
cose observations
Results: Empagliflozin pharmacokinetics were described using a two-
compartment model with sequential zero and first-order absorption and
a lag time. The pharmacodynamic model assumed that UGE was depen-
dent on plasma glucose and renal function (accounting for UGE before
saturation of reabsorption) and that empagliflozin lowered RTG.
Calculated RTG with placebo was 181 mg/dL, and with empagliflozin
(steady state) 1 mg and 2.5 mg was 53.4 mg/dL and 12.5 mg/dL, respec-
tively. Empagliflozin 10 mg and 25 mg yielded minimal RTG values. The
final model was evaluated using visual predictive checks and found to be
consistent with observed data.
Conclusion:Although estimated PK-PD parameters were generally com-
parable between patients with T1DM and patients with T2DM, popula-
tion PK-PD simulations demonstrated that the lower RTG in T1DM pa-
tients yielded a higher UGE compared with patients with T2DM.
Clinical Trial Registration Number: NCT01969747
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: J. Mondick: Employment/Consultancy; Employee of Metrum
Research Group LLC who served as a paid consultant to Boehringer
Ingelheim.

897
Exposure to SGLT-2 inhibitors can reverse stearic acid-induced
lipotoxicity in human endothelial progenitor cells
V. Spigoni1, F. Fantuzzi1, G. Taddei1, F. Coltellacci1, E. Derlindati1, I.
Zavaroni2, A. Solini3, R.C. Bonadonna2, A. Dei Cas2;
1University of Parma, 2University of Parma and AOU of Parma, Parma,
3University of Pisa, Pisa, Italy.

Background and aims: Lipotoxicity is implicated in the association
among insulin resistance, type 2 diabetes, endothelial dysfunction and
increased cardiovascular (CV) risk. In a previous research of ours,
lipotoxicity impaired the function of key players in the process of endo-
thelial repair, i.e. the human circulating angiogenic cells (CACs, also
known as “early” endothelial progenitor cells), the bioavailability of
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which predicts CV mortality in humans. Specifically, we showed that in
CACs stearic acid (SA) induced a JNK-mediated pro-inflammatory re-
sponse and lipoapoptosis, through the activation of endoplasmic reticu-
lum (ER) stress. The SGLT-2 inhibitor (SGLT-2i) empagliflozin (EMPA)
reduces the risk of CV mortality in people with type 2 diabetes, appar-
ently beyond glucose control, perhaps by impairing Na+/H+ exchanger
(NHE) flux in target cells, in an cariporide-like fashion. Goal of our study
was to test the hypothesis that SGLT2-i can restrain SA-induced
lipotoxicity in human CACs.
Materials and methods: CACs were isolated after culturing
lymphomonocytes obtained from healthy subjects on fibronectin-coated
dishes in endothelial medium (EGM-2) for 7 days. Digital PCR technol-
ogy was used to test the expression of SGLTs in CACs. CACs were
incubated with physiological concentrations of stearic acid (SA) (100
μmol/L) with/without SGLT-2i [EMPA and dapagliflozin (DAPA)] from
1 to 100 μmol/L over time to assess the effects on a) apoptosis (activation
of caspases 3/7) b) pro-inflammatory cytokine [interleukin(IL)-1β, IL-6,
IL-8, monocyte chemoattractant protein (MCP)-1 and tumor necrosis
factor (TNF)-α] and oxidative stress marker [superoxide dismutase 2
(SOD2), thioredoxin (TXN) and heme oxygenase-1 (HO-1)] gene expres-
sion by qPCR c) activation of JNK by western blotting. The potential
NHE involvement was assessed by adding amiloride and cariporide (both
NHE inhibitors) in SA-treated CACs. Statistical analysis: differences be-
tween groups were identified using repeated measure ANOVA (followed
by Bonferroni post-hoc).
Results: SGLT-2 expression in human CACs was not detected. Both
EMPA and DAPA (at 100 μmol/L) inhibited SA-stimulated expression
of IL-1β, IL-8, TNF-α and MCP-1 (p<0.005 vs SA), but, unexpectedly,
not via JNK de-activation. Expression of oxidative stress markers (SOD2,
TXN, HO-1) was reduced by EMPA andDAPA as strongly as by the anti-
oxidant N-acetyl-cysteine (p<0.05 vs SA). Amiloride -a non-specific
NHE blocker- but not cariporide (a NHE1 specific inhibitor), mimicked
the anti-inflammatory effects of EMPA (p<0.05).
Conclusion: EMPA and DAPA can curb SA-induced inflammation and
oxidative stress in human CACs, probably through SGLT2-independent
mechanism(s), of which NHE-inhibition is a viable candidate. This study
may be instrumental in disclosing at least some of the mechanisms in-
volved in EMPA- (and possibly DAPA)-mediated CV protection.
Disclosure: V. Spigoni: None.
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Effects of empagliflozin on day-to-day variability of home blood pres-
sure and heart rate in patients with type 2 diabetes
T. Misawa1, Y. Kawagoe2, F. Oda2, M. Ogata2, F. Sato3, Y. Takahashi3;
1Department of Internal Medicine, Yamagata Prefectural Kahoku
Hospital, 2Department of Pharmacy, Yamagata Prefectural Kahoku
Hospital, 3Department of Nutrition, Yamagata Prefectural Kahoku
Hospital, Yamagata, Japan.

Background and aims: Recent evidence suggests that day-to-day vari-
ability of self-measured home blood pressure is strongly associated with
cardiovascular and stroke mortality, and the EMPA-REG OUTCOM
study documented impressive benefits with empagliflozin on cardiovas-
cular and all-cause mortality and hospitalization for heart failure.
However, the effects of empagliflozin in addition to standard care, on
day-to-day variability of self-measured home blood pressure (BP) and
heart rate (HR) at home in patients with type 2 diabetes (T2DM) at high
cardiovascular risk are not known.
Materials and methods: We followed twenty-three consecutive T2DM
patients (mean age: 69 years old, 12 men, mean BMI: 29.0 kg/m2, mean
HbA1c: 7.1%) with cardiovascular risk (CHD: 13 patients(pts), hyperten-
sion: 17 pts, atrial fibrillation: 5 pts, cardiac failure: 5 pts, stroke: 1 pt) to
add 10 mg of empagliflozin once daily for three months. Home BP and
HR were measured once every morning at home, using an oscillometric

device. The variability of BP and HR were defined as the standard devi-
ations (SD) of measurements which were performed on seven consecu-
tive days.
Results: For home BP, empagliflozin significantly reduced systolic blood
pressure (SBP) from 130±11 mmHg at baseline to 126±11 mmHg at the
first week(1W) of the administration (P<0.05). SBP achieved the target
home BP goal (125±11 mmHg) at the second week(2W) and was main-
tained during the study (4W: 124±10 mmHg, 8W: 125±8 mmHg, 12W:
124±10 mmHg, P<0.01). As regards day-to-day variability of SBP, SD
mmHg and coefficient of variation (CV: SD/mean) % decreased from 7.3
±3.5 mmHg and 5.6±2.7 % at baseline to 6.7±2.5 mmHg and 5.4±1.9 %,
respectively, at 1W (4W: 5.8±2.3 mmHg and 4.6±1.9 %, 8W: 5.2
±2.3 mmHg and 4.2±1.9 %, P<0.05). In diastolic blood pressure
(DBP), there was a significant reduction of SD and CV compared with
that at baseline (baseline: 4.9±1.6 mmHg and 6.9±2.3 %, 4W: 4.3
±1.6 mmHg and 6.3±2.3 %, 8W: 3.9±1.8 mmHg and 5.5±2.5 %, 12W:
4.4±1.6 mmHg and 6.2±2.3%, P<0.05); however, there was no change of
DPB (baseline: 71±10 mmHg, 4W: 68±8 mmHg, 8W: 71±9 mmHg,
12W: 71±8 mmHg). Similarly, there was a decreasing trend in SD and
CVof HR (baseline: 3.9±1.2 beats per minute (bpm) and 6.3±1.9 %, 1W:
4.3±2.6 bpm and 6.9±4.1%, 4W: 3.3±1.3 bpm and 5.4±2.1 %, 8W:3.5
±1.8 bpm and 5.7±3.0 %, 12W: 3.1±1.3 bpm and 5.0±2.2 %, P<0.1),
although there was no significant change in HR (baseline: 62±13 bpm,
1W: 63±11 bpm, 4W: 61±11 bpm, 8W: 61±11 bpm, 12W: 61±12 bpm).
Conclusion: 1, Empagliflozin significantly reduced systolic home BP,
without increasing HR in T2DM patients. 2, Empagliflozin tended to
reduce the day-to-day variability of self-measured morning home BP
and HR in T2DM patients.

Disclosure: T. Misawa: None.
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Empagliflozin (EMPA) reduces heart failure outcomes irrespective of
blood pressure (BP), low density lipoprotein cholesterol (LDL-C) and
HbA1c control
J. McKnight1, D. Fitchett2, J. Lee3, J.T. George3, M. Mattheus3, H.J.
Woerle3, S.E. Inzucchi4;
1Western General Hospital, Edinburgh, UK, 2St Michael's Hospital,
Division of Cardiology, University of Toronto, Toronto, Canada,
3Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
4Section of Endocrinology, Yale University School of Medicine, New
Haven, USA.

Background and aims: In EMPA-REG OUTCOME, EMPA given in
addition to standard of care reduced the risk of hospitalisation for heart
failure (HHF) (HR 0.65 [95% CI 0.50, 0.85]) and the composite of HHF
or cardiovascular (CV) death (0.66 [0.55, 0.79]) vs placebo (PBO) in
patients with type 2 diabetes and established CV disease. We investigated
the effects of controlling BP, LDL-C and HbA1c on treatment differences
in HF outcomes.
Materials and methods: Patients were randomised to EMPA 10 mg,
EMPA 25 mg, or PBO. HHF and the composite of HHF or CV death
were assessed in the pooled EMPA group vs PBO adjusting for control of
BP, LDL-C and HbA1c at baseline and during the study as time-
dependent covariates. Control was defined as systolic BP (SBP)
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<140 mmHg and diastolic BP (DBP) <90 mmHg, LDL-C <100 mg/dL,
and HbA1c <7.5%.
Results: Adjusting for control of BP, LDL-C or HbA1c at baseline
and during the study, HRs for HHF with EMPA vs PBO ranged from
0.64 to 0.67, and HRs for HHF or CV death ranged from 0.65 to 0.66
(Figure). Adjusting for control of all 3 parameters, the HR (95% CI)
for HHF was 0.66 (0.50, 0.86) and for HHF or CV death was 0.66
(0.55, 0.79) (Figure).
Conclusion: EMPA reduced HHF and HHF or CV death to the same
extent when analyses were adjusted for control of BP, LDL-C and HbA1c
over time, suggesting that these risk reductions were preserved irrespec-
tive of control of conventional risk factors during the study.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: J. McKnight: Grants; Research grant from SDRN.
Honorarium; Boehringer Ingelheim. Other; Novo (paid for congress reg-
istration/attendance).
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Effects of the SGLT-2 inhibitor empagliflozin on vascular function
and central haemodynamics in patients with type 2 diabetes
R.E. Schmieder, K. Striepe, A. Jumar, M.V. Karg, D. Kannenkeril, M.P.
Schneider, C. Ott;
University of Erlangen-Nürnberg, Erlangen, Germany.

Background and aims: Empagliflozin is a selective sodium-glucose
cotransporter 2 (SGLT-2) inhibitor indicated for the treatment of type 2
diabetes. Its application leads to improved cardiovascular, renal and heart
failure outcome in secondary prevention. To better understand these ef-
fects, we examined vascular function and central hemodynamics in pa-
tients with type 2 diabetes.
Materials and methods: In this prospective, double blind, randomized,
placebo-controlled, crossover, interventional single center study 76 pa-
tients with untreated type 2 diabetes were randomized to empagliflozin
25mg orally once daily or placebo. After 6 weeks of treatment with either
empagliflozin or placebo and 1 week wash-out-phase, patients received
the other compound for another 6 weeks (cross-over). We analyzed the
effects of empagliflozin on central hemodynamics and vascular function
as assessed by central systolic blood pressure (BP) (primary endpoint),
central pulse pressure, forward and backward wave amplitude and aug-
mentation index under office (Sphygmocor, AtCor, Australia) as well as
ambulatory conditions (Mobilograph, IEM, Aachen).

Results: After 6 weeks of therapy fasting plasma glucose, HbA1c, body
weight (all p<0.001) and office systolic (p<0.001) and diastolic (p<0.021)
BP were significantly lower with empagliflozin than with placebo.
Treatment with empagliflozin reduced central systolic BP (114 ± 12 vs
119 ± 14 mmHg, p<0.001), central diastolic BP (74.4 ± 6.9 vs 76.8 ± 8.2
mmHg, p=0.004) and central pulse pressure (39.5 ± 9.9 vs 42.2 ± 11
mmHg, p=0.012) compared to placebo. Forward (p=0.006) and backward
(p=0.026) reflection amplitude, assessed under office conditions, were
also significantly lower with empagliflozin than with placebo. Under
ambulatory conditions over 24 hours we also observed lower central
systolic (117 ± 9 vs 119 ± 9 mmHg, p=0.059) and diastolic (79 ± 7 vs
81 ± 7 mmHg, p=0.011) BP after 6 weeks treatment with empagliflozin
compared to placebo. Pulse wave velocity under ambulatory conditions
was also reduced after 6 weeks with empagliflozin (p=0.016).
Conclusion: Our study demonstrated consistent significant improve-
ments of vascular function and central hemodynamics with empagliflozin
under office and ambulatory conditions. Our data support the concept that
empagliflozin exerts beneficial effects on cardiovascular and heart failure
outcome via improved vascular function.
Clinical Trial Registration Number: NCT02471963
Supported by: This IIS was supported by Boehringer Ingelheim
International GmbH
Disclosure: R.E. Schmieder: Lecture/other fees; Boeringer Ingelheim
International GmbH.
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Renal protective effect of sodium dependent glucose transporter 2
inhibitor in combination with the renin angiotensin system blockers
in early stage of diabetic nephropathy
D. Kukidome, N. Kajihara, S. Hanatani, J. Kawashima, T. Matumura, E.
Araki;
Metabolic Medicine, Kumamoto University, Kumamoto, Japan.

Background and aims: The secondary analysis of the Empagliflozin
Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus
Patients showed that subjects treated with empagliflozin, an inhibitor of
sodium-dependent glucose transporter 2 (SGLT2), had a significantly
lower risk for the progression macroalbuminuria, even though
empagliflozin did not prevent incident albuminuria. However, the effects
of combined SGLT2 and the renin-angiotensin system (RAS) inhibition
on microalbuminuria have not been well-established. Our aim of this
retrospective study was to determine the renoprotective effects of com-
bined SGLT2 and RAS inhibition, using urine albumin/creatine ratio
(UACR) and estimated glomerular filtration rate (eGFR) as indicators,
in subjects with type 2 diabetes (T2D) with early nephropathy (defined as
UACR less than 300mg/g).
Materials and methods: Thirty-seven subjects with T2D of outpatients
(the mean age: 54.0 years, BMI: 28.1, duration of diabetes: 12.2 years)
who have continued to use SGLT2 inhibitor for six months or longer at
our University Hospital were selected, and were divided into two groups.
One group was already treated with RAS inhibitor (SGLT2i+RASi,
n=12), the other group was treated without RAS inhibitor (SGLT2i,
n=25). The changes of UACR, eGFR, and metabolic parameters after
treatment with SGLT2 inhibitor were compared with the changes of those
parameters before treatment using paired Student’s t-test or Chi square
test. Multiple linear regression analysis was performed to evaluate the
effects of covariates on albuminuria reduction.
Results: The mean body weight and HbA1c were improved from base-
line to six months after the treatment with SGLT2 inhibitor (75.6kg to
73.7kg, 8.1% to 7.8%, respectively, p<0.05). However, UACR or eGFR
was not changed six months after treatment with SGLT2 inhibitor com-
pared with baseline (51.0 ± 61.8 vs 54.3 ± 73.3 mg/g, 85.3 ± 21.4 vs 86.1
± 21.8, respectively). In the subgroup analysis, the mean UACR was
decreased 27.5 ± 18.4mg/g in the SGLT2i+RASi group, while it was
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increased 13.0 ± 8.9mg/g in the SGLT2i group (p < 0.05). Similarly, the
proportion of subjects who recognized UACR reduction was significantly
higher in the SGLT2i +RASi group than that in the SGLT2i group (66.7%
vs 32.0%, p < 0.05). However, there was no difference in body weight,
HbA1c, eGFR or hematocrit between SGLT2i+RASi group and SGLT2i
group. On multiple linear regression analysis, a reduction of eGFR
(p<0.001), a baseline of UACR(p=0.004) and the combination with
RAS inhibitors (p=0.002) were independent predictors to explain the
reduction of UACR according to SGLT2i treatment.
Conclusion: Administration of SGLT2 inhibitor reduces urine albumin
excretion in T2D subjects who had been prescribed RAS inhibitors. This
finding supports the potential use of SGLT2 inhibitor in combination with
RAS blockers in patients with type 2 diabetes at high risk of progression
of nephropathy.
Disclosure: D. Kukidome: None.

902
SGLT-2 inhibitors affect on plasma renin activity and aldosterone
concentration with the alteration of urinary sodium excretion and
haematocrit in type 2 diabetes
T. Ishizuka, I. Mori, K. Fujioka, M. Fuwa, M. Tangiku, D. Andoh, T.
Maruyama, K. Yamada;
Center of General Internal Medicine and Rheumatology, Gifu Municipal
Hospital, Gifu, Japan.

Background and aims: SGLT-2 inhibitors (SGLT-2i) have shown that an
inhibition of sodium glucose cotansporter-2 in the renal tubule results in
an excretion of urinary glucose and Na. The purpose of this study is to
examine alterations of plasma renin activity (PRA) and aldosterone con-
centration (PAC) after treatment with SGLT-2 inhibitor in type 2 diabetes
mellitus (T2D).
Materials and methods: We measured PRA and PAC after resting at
supine position for 30 minutes in 18 T2D patients (age 68±18 years old,
men: female = 12:6) after treatment with SGLT-2 inhibitors (tofogliflozin:
9 cases, empagliflozin: 4cases, canagliflozin: 4cases dapagliflozin: 1case)
for more than 1 months, and also selected as control 18 non-diabetic
patients adjusted for age and sex from 2014 to 2016. Moreover, we could
measured each metabolic parameters such as blood glucose, HbA1c,
serum lipids level, urinary Na/creatinine and blood pressure, and PRA
and PAC before and after treatment with SGLT-2 inhibitors (SGLT-2i) for
1month in 7 T2D patients. We analyzed these results with paired and
unpaired t test using JMP12.2.0.
Results: SGLT-2i significantly increased PRA and decreased PAC levels
compared with control as follows; PRA in control group and SGLT-2i
group 0.9±0.5 ng/ml/h and 5.8±8.9 ng/ml/h, p<0.04, PAC in control
group and SGLT-2i group 99±44 pg/ml and 72±36 pg/ml, p<0.05.
Moreover, when we examined each metabolic parameter before and after
treatment with SGLT-2i for 1 month in 7 T2D patients, each body weight,
blood pressure, and HbA1c was significantly decreased compared with
before treatment in 6 T2D patients (p<0.04). PRA value after treatment
with SGLT-2i was significantly increased compared with before (before
3.25±3.13, after 5.98±4.78, p<0.05), but not PAC. Moreover, correlation
between the alteration of PRA and PAC and urinary Na/creatinine and
hematocrit were measured. Each alteration of PRA and PAC significantly
correlated with alteration of urinary Na/creatinine and hematocrit, respec-
tively (P<0.05).
Conclusion: SGLT-2i increases urinary sodium excretion, which af-
fects macula densa in juxta-glomerular apparatus, and finally stimu-
lates secretion of renin, but the alteration of aldosterone and hemat-
ocrit was correlated. SGLT-2i-induced increases in urinary sodium
excretion affect stimulation of renin secretion and SGLT-2i-induced
increase in urinary glucose excretion may affect on osmotic diuresis
and aldosterone secretion.
Disclosure: T. Ishizuka: None.

903
The effects of the SGLT2 inhibitors on the Japanese type 2 diabetes
patients with chronic kidney disease
K. Kobayashi1, K. Sato1, N. Hatori1, M. Miyakawa1, M. Toyoda2;
1Committee of Hyperetension and Kidney disease, Kanagawa Physicians
Association, Yokohama, 2Division of Nephrology, Endocrinology and
Metabolism, Department of Internal Medicine, Tokai University School
of Medicine, Isehara, Japan.

Background and aims: Some large-scale clinical trials with the sodium-
glucose cotransporter-2 inhibitors (SGLT2i) have revealed significant im-
provements in cardiovascular events and even diabetic nephropathy in
patients with type 2 diabetes mellitus(T2DM). The frequency of SGLT2i
use by general practitioners is expected to increase; however, it is not
clear whether similar results are observed in Japanese patients with
T2DM. This study is aimed to clarify the renal effects of the SGLT2i in
the Japanese T2DM patients with chronic kidney disease (CKD).
Materials and methods: Data from T2DM patients with CKD who are
visiting members of the Kanagawa Physicians Association, and who were
taking SGLT2i administration were extracted. Clinical findings at the time
of the survey and the beginning of SGLT2i administration were examined.
Results: Among 863 registered cases, 761 cases were analysed (male: fe-
male = 491: 270, age 59.6±13.0 years). The administration period was 14.4
months on average. The distribution of eGFR (mL/min/1.73m2) was as fol-
lows: ≥ 60 is 74.2%; 30-59, 25.8%; and <30, 0.3%. Six SGLT2i were used:
ipragliflozin (n=236), empagliflozin (n=123), tofogliflozin (n=144),
dapagliflozin (n=112), canagliflozin (n=88), and luseogliflozin (n=54).
Seventy-seven patients (10.1%) were administered SGLT2i alone, while
434 (57.0%) were also treated with metformin. DPP4 inhibitors were admin-
istered to 423 patients (55.6%), sulfonylureas to 260 (34.2%), insulin to 195
(25.6%), and GLP1 analogues to 101 patients (13.3%). Clinical findings at
the beginning of administration versus at the time of the survey are shown as
mean ± SD. Body weight (kg), 76.8±16.4 vs. 74.6±16.0 (p<0.01);
Hemoglobin A1c (HbA1c, %), 8.1±1.5 vs. 7.4±1.2 (p<0.01); blood pressure
(BP) at the hospital (mmHg), 138.3 ± 19.7/79.2 ± 12.7 vs. 132.7 ± 17.0/77.5
± 11.3 (p<0.01); BP in the morning at home (n=71; mmHg), 129.5 ± 13.9/
76.3 ± 13.6 vs. 128.5 ± 13.5/74.8 ± 11.2 (p=0.55). Improvements in both
weight loss andHbA1cwere found in 62.8% of cases. eGFR decreased from
78.1 ± 24.1 to 75.4 ± 24.3mL/min/1.73m2 (p<0.01), and logarithmic value of
albumin-creatinine ratio (ACR) was significantly decreased from 4.13 ± 1.56
to 3.94 ± 1.55 (p<0.01). The changes of logarithmic value of ACR based on
the presence (+) or absence (-) of concomitant medications were; DPP4
inhibitors (+/-), -0.24 ± 1.03 vs. -0.12 ± 0.92 (p=0.11); GLP1 analogue
(+/-), -0.14 ± 1.04 vs. -0.20 ± 0.97 (p=0.57); Renin-angiotensin system
inhibitors(+/-), -0.26 ± 1.06 vs. -0.12 ± 0.89 (p=0.06). In this study, the degree
of adherence with dietary treatment of each patients was divided into four
groups (“good” (n=17), “fair” (n=117), ”a little bad” (n=291), and ”bad”
(n=77)). The change of logarithmic value of ACR were -0.56 ± 0.85, -0.17
± 0.89, -0.22 ± 0.96, and 0.02 ± 0.88, respectively, which was considered to
be related to adherence with dietary treatment.
Conclusion: Although the use of concomitant drugs varies between
Japan and other countries, this retrospective study confirmed that the
results of large-scale clinical trials were also observed in the real world
in Japan. The importance of dietary therapy was also partially observed,
and further discussion on the relationship with background factors or
differences between each SGLT2i should be considered in the future.
Disclosure: K. Kobayashi: None.

904
Empagliflozin and incidence of events consistent with acute renal
failure, including acute kidney injury: pooled safety analysis in
>12,000 individuals
R. Agarwal1, D. Wheeler2, K. Doi3, A. Koitka-Weber4, S. Hauske5, C.
Zeller4, S. Kohler5, M. von Eynatten5, C. Wanner6;
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1Indiana University, Indianapolis, USA, 2Centre for Nephrology,
University College London, London, UK, 3Dept of Emergency and
Critical Care Medicine, University of Tokyo, Tokyo, Japan,
4Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach,
5Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, 6Dept of
Medicine, Würzburg Univ Clinic, Würzburg, Germany.

Background and aims: SGLT2 inhibitors may alter renal hemodynam-
ics, often reflected as a modest decrease in renal function shortly after
drug initiation. Although GFR generally stabilizes during chronic treat-
ment, reports of acute kidney injury (AKI) have emerged, representing an
important safety consideration.
Materials and methods: To investigate events consistent with acute
renal failure (ARF) including AKI with empagliflozin (EMPA), we ana-
lyzed pooled safety data from >12,000 patients with T2D who were
randomized (1:1:1) to EMPA 10 mg, 25 mg, or PBO in 15 Phase I-III
trials (including EMPA-REGOUTCOME) plus 4 extension studies. ARF
incidence was assessed using investigator-reported adverse events (with-
out adjudication) coded according to the narrow standardized MedDRA
query. AKI was captured by the MedDRA preferred term 'AKI'.
Results: Total exposure (patient-years) was 7782, 7754 and 7369 for EMPA
10 mg, 25 mg and PBO, respectively. The incidence rates of either ARF
(table) or AKI were similar for the two EMPA doses and PBO. As expected,
ARF andAKI events increasedwith decreasing renal function, yet the overall
risk with EMPAwas similar to PBO across all subgroups of baseline eGFR.
Conclusion: This large pooled analysis of >12,000 patients with T2D does
not suggest an increased risk for acute renal events with EMPA in the setting
of controlled clinical trials. When initiating EMPA, careful monitoring of
renal function according to local prescribing information is recommended.

Clinical Trial Registration Number: NCT00885118, NCT00789035,
NCT00558571, NCT00749190, NCT01011868, NCT01193218,
NCT01210001, NCT01177813, NCT01159600, NCT01289990,
NCT01131676, NCT01164501, NCT01370005, NCT01306214,
NCT01947855
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: R. Agarwal: Non-financial support; Boehringer Ingelheim.

905
Safety update on dapagliflozin across the phase 2b/3 clinical trial
programme
A.J.L. Scheen1, S. Jabbour2, J. Seufert3, C.J. Bailey4, C. Karup5, A.M.
Langkilde5;
1University of Liège, Liège, Belgium, 2Sidney Kimmel Medical College
at Thomas Jefferson University, Philadelphia, USA, 3University Hospital
of Freiburg, Freiburg, Germany, 4Aston University, Birmingham, UK,
5AstraZeneca Gothenburg, Mölndal, Sweden.

Background and aims: Safety and tolerability of sodium-glucose
cotransporter-2 inhibitors (SGLT2i) are of interest. Dapagliflozin is a
highly selective SGLT2i for the treatment of type 2 diabetes.
Materials and methods: Data were pooled from 13 placebo-
controlled trials of up to 24 weeks’ duration (Table). To detect rare
adverse events (AEs), larger placebo/comparator-controlled pools of
21 trials (≤208 weeks; dapagliflozin, n=5936; control, n=3403) and
30 trials (≥12 weeks; dapagliflozin, n=9195; control, n=4629)
assessed diabetic ketoacidosis and lower-limb amputations,
respectively.
Results: Over 24 weeks, AE and serious AE rates were similar for
dapagliflozin vs placebo; 60 vs 56% and 5 vs 5%, respectively.
Rates of hypoglycaemia, volume depletion AEs and urinary tract
infection were balanced between groups (Table). Genital infections
were more frequent with dapagliflozin vs placebo (6 vs 1%), frac-
tures were balanced between groups (0.3 vs 0.7%) and renal func-
tion AEs occurred in 3 vs 2% of patients (most common was de-
creased creatinine clearance; 1.1 vs 0.7%). In the 21-study pool, 1
serious event of diabetic ketoacidosis and 3 events of ketonuria/
metabolic acidosis occurred with dapagliflozin; estimated incidence
for any of these events was 0.03 (95% CI: 0.010, 0.089). In the 30-
study pool, lower-limb amputations occurred in 8 (0.1%)
dapagliflozin vs 7 (0.2%) control patients.
Conclusion: In summary, dapagliflozin was well tolerated across
the clinical trial programme. AE rates were generally balanced for
dapagliflozin vs placebo/control, including special interest AEs
such as hypoglycaemia, fractures, amputations and diabetic
ketoacidosis.

Clinical Trial Registration Number: NCT00263276, NCT00357370,
NCT00528372, NCT00528879, NCT00643851, NCT00660907,
NCT00663260, NCT00831779; NCT00673231, NCT00680745,
NCT00683878, NCT00736879, NCT00855166, NCT00859898,
NCT00972244, NCT00976495, NCT00984867, NCT01031680 + 12
more studies
Supported by: AZ
Disclosure: A.J.L. Scheen: None.
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Factors associated with the discontinuation of metformin ther-
apy: results from 11,539 patients in the global DISCOVER
study
K. Khunti1, J. Cid-Ruzafa2, P. Fenici3, M.B. Gomes4, N. Hammar5, M.
Kosiborod6, A. Nicolucci7, S. Pocock8, W. Rathmann9, M.V.
Shestakova10, H. Watada11, I. Shimomura12, F. Tang6, L. Ji13,
DISCOVER;
1Diabetes Research Unit, University of Leicester, Leicester, UK,
2Evidera, Barcelona, Spain, 3AstraZeneca, Cambridge, UK, 4Rio de
Janeiro State University, Rio de Janeiro, Brazil, 5AstraZeneca
Gothenburg, Mölndal, Sweden, 6Saint Luke's Mid America Heart
Institute, Kansas City, USA, 7Center for Outcomes Research and
Clinical Epidemiology, Pescara, Italy, 8London School of Hygiene and
Tropical Medicine, London, UK, 9Leibniz Center for Diabetes Research,
Heinrich Heine University, Düsseldorf, Germany, 10Endocrinology
Research Centre, Moscow, Russian Federation, 11Graduate School of
Medicine, Juntendo University, Tokyo, 12Graduate School of Medicine,
Osaka University, Osaka, Japan, 13Peking University People's Hospital,
Beijing, China.

Background and aims: Clinical guidelines recommend metformin as
first-line glucose-lowering therapy in patients with type 2 diabetes
mellitus (T2DM), with the addition of a second agent if HbA1c levels
remain uncontrolled. Some patients may discontinue metformin, most
often because of intolerance. However, the frequency of, and factors
associated with, metformin discontinuation have not been well described
on a global scale.
Materials and methods: DISCOVER is a 3-year observational study
of patients with T2DM initiating a second-line therapy. Treatment
patterns, reasons for treatment changes, and clinical variables were
recorded at baseline using a standardized electronic case report
form. A multivariate hierarchical logistic regression model, with
country as a random effect, was used to assess factors associated
with metformin discontinuation.
Results:Data were assessed from a total of 13 245 patents across 32
countries. Of these, 11 539 (87.1%) used metformin as first-line
therapy, either as monotherapy (7977 patients, 69.1%) or as part
of a combination (3562 patients, 30.9%). Among these, 4083
(35.4%) discontinued metformin when initiating second-line therapy
(37.2% of those who used initial metformin monotherapy; 31.3% of
those who used metformin as part of a combination). The rate of
metformin discontinuation varied greatly across countries (9.7-
98.0%). Factors associated with the likelihood of discontinuing met-
formin are shown in the Figure. Patients with chronic kidney disease
(relative to without) and those without health insurance (relative to
with) were more likely to discontinue metformin. Patients with
HbA1c ≥ 7.0% were less likely to discontinue metformin than those
with HbA1c < 7.0%. When compared with those aged < 75 years,
patients aged ≥ 75 years had an OR for discontinuation of 1.38
(95% CI 1.00-1.90).
Conclusion: Metformin was discontinued in more than one-third of pa-
tients initiating a second-line therapy. Although discontinuation may be
appropriate in some patients, this rate is considerably higher than would
be expected. Adverse effects may be the reason for discontinuation in
patients with HbA1c < 7.0%.

Clinical Trial Registration Number: NCT02322762
Supported by: AZ
Disclosure: K. Khunti: Grants; AstraZeneca, Boerhinger Ingelheim, Eli
Lilly, Janssen, Merck Sharp & Dohme, Novartis, Novo Nordisk, Roche,
Sanofi, National Institute for Health Research Collaboration for
Leadership in Applied Health Research and Care – East Midlands
(NIHR CLAHRC – EM), National Institute of Health Research (NIHR)
Leicester–Loughborough Diet, Lifestyle and Physical Activity
Biomedical Research Unit. Honorarium; AstraZeneca, Boerhinger
Ingelheim, Eli Lilly, Janssen, Merck Sharp & Dohme, Novo Nordisk,
Roche, Sanofi, Novartis.

907
Small intestine as the main site of blood glucose-lowering effect dur-
ing an early response to single dose of metformin
O. Horakova, P. Kucharikova, J. Kopecky, M. Rossmeisl;
Department of Adipose Tissue Biology, Institute of Physiology of the
Czech Academy of Sciences, Praha, Czech Republic.

Background and aims: Metformin is the most prescribed drug for the
treatment of type 2 diabetes. During long-term treatment, metformin in-
hibits hepatic gluconeogenesis while enhancing glucose uptake in skeletal
muscle. Although it is known that the gut has an important role in the
effects of metformin, its precise involvement is still not fully understood,
especially in the context of acute metformin administration. Thus, we
studied acute effects of metformin on glucose uptake in tissues as well
as glucose transport across intestinal epithelium in dietary obese mice.
Materials andmethods:Adult C57BL/6Jmice were fed a corn oil-based
high-fat diet (HF; lipids ~35% wt/wt) for 8 weeks. Thereafter overnight
fasted mice were given a single dose of metformin (Met; 400 mg/kg body
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weight) or saline (Sal) by oral gavage. After 30 minutes mice were sub-
jected to either oral glucose tolerance test (OGTT) or the analysis of
glucose uptake using 18F-fluorodeoxyglucose and PET/μCT or
radiolabeled assays using [3H]2-deoxyglucose. The same experimental
setup was used to measure ex vivo glucose transport across intestinal
epithelium, when mice were sacrificed 30 min after metformin gavage
and two segments of jejunum and ileum were used to prepare everted gut
sacs. Data are presented as means ± SE. Data were analyzed with t-test at
the significance level p = 0.05.
Results: Incremental area under the glycaemic curve during OGTT (as a
marker of glucose intolerance) was decreased in Met when compared to
Sal group (Met, 587±79 vs. Sal, 1713±109mmol/180 min), while plasma
insulin levels did not differ between the Met and Sal group 30 min after
glucose administration. The analysis using PET/μCT did not reveal any
differences in radioisotope accumulation between Met and Sal group one
hour after 18F-FDG gavage. Glucose uptake using [3H]2-deoxyglucose
was unchanged in skeletal muscle, adipose tissue or kidney ofMet vs. Sal
group. On the contrary, decreased glucose uptake was observed in the
livers of mice fromMet group (Met, 61±6 vs. Sal, 98±13 dpm/mg tissue;
p<0.05). Furthermore, glucose transport across intestinal epithelium was
reduced in proximal jejunum (Met, 0.4±0.2 vs. Sal, 1.7±0.2mmol), and in
both proximal (Met, 1.3±0.3 vs. Sal, 4.1±0.4 mmol) and distal (Met, 2.9
±0.3 vs. Sal, 4.6±0.6 mmol) ileum in the Met group.
Conclusion: Together our results support the idea that the inhibition of
transepithelial glucose transport in the intestine is responsible for blood
glucose-lowering during an early response to single dose of metformin.
Supported by: Czech Science Foundation GA16-08124S
Disclosure: O. Horakova: None.

908
Changes in metabolites in response to metformin during the 18-
month Copenhagen Insulin and Metformin Therapy (CIMT) Trial
N. Safai1, A. Ali1, T.R.L. Suvitaival1, P. Spegel2, M. Al-Majdoub2, B.
Carstensen1, H. Vestergaard3, M. Ridderstråle4, CIMT Trial Group;
1Steno Diabetes Center Copenhagen, Gentofte, Denmark, 2Lund
University, Malmö, Sweden, 3Copenhagen University, Copenhagen,
4Novo Nordisk A/S, Søborg, Denmark.

Background and aims: Metformin is the first-line treatment in type 2
diabetes. However, not all patients benefit from treatment. Our aim was
(1) to investigate the effects of metformin on the plasma metabolome, of
which e.g. increased levels of branched chain and aromatic amino acids
are known to be associated with type 2 diabetes, giving molecular insight
into its known HbA1c-lowering effect, and (2) to find out, whether
metabolomic profile can predict the HbA1c-outcome of the treatment.
Materials and methods: The CIMT trial was a multicenter trial from
May 2008 toDecember 2012. Participants were randomized to 18months
of treatment with metformin/placebo and to three different insulin regi-
mens. In total, 87 metabolites were analyzed in all participants (n=371)
with LC/MS at baseline and follow-up. Metabolite levels were standard-
ized and analyzed with a linear mixed effect model in R, adjusting for age,
sex, BMI, and previous insulin treatment. Associations between metabo-
lites and HbA1c were analyzed with a linear regression model with the
same adjustments. Variables with a multiple testing-corrected p<0.1 are
reported.
Results: At baseline, subjects who were treated with metformin before
the trial (n=313) had higher levels of leucine/isoleucine (one peak) and
five lysophosphatidylethanolamines (LPEs C16:0, C18:1, C20:4, 20:5
and C22:6), and lower levels of carnitine and valine, when compared to
metformin-naïve subjects (n=58). As an effect of metformin treatment in
the trial at follow-up, again, leucine/isoleucine was elevated and carnitine
and valine were reduced compared to baseline. In addition to these con-
firmatory findings, we found lower levels of hydroxycinnamic acid,
cinnamic acid, phenylacetamide and tyrosine. We did not find significant

associations between baseline metabolites and follow-up HbA1c in the
randomized population (p>0.16). However, we found an association to
HbA1c at baseline between those that had been on metformin before the
trial and the metformin-naïve patients: The levels of carnitine C10:1
(pinteraction=0.025), carnitine C12:1 (pinteraction=0.067) and leucine/
isoleucine (pinteraction=0.027) were negatively associated with HbA1c at
baseline in the metformin treated group compared to the metformin-naïve
group.
Conclusion: Contrary to what might have been expected, in this explor-
atory analysis of changes in the plasma metabolome associated with
metformin use, our results indicate that metformin is associated with
increased levels of LPEs and leucine/isoleucine which are known to be
associated with diabetes and insulin resistance. Meanwhile, there were
improvements in the levels of valine, tyrosine and carnitine which are also
associated with insulin resistance and mitochondrial dysfunction. This
differential response deserves further study. Because of the small number
of metformin-naïve patients in this study, we were not able to identify
metabolites that can predict a favourable HbA1c-response to metformin.
Supported by: Innovation Fund Denmark
Disclosure: N. Safai: Grants; Innovation Fund Denmark.

909
Metformin exposure in diabetic subjects is similar to patients without
diabetes
E.I.O. Sundelin1, L.C. Gormsen2, S. Heebøll3, M.H. Vendelbo2, S.B.
Pedersen4, S. Jakobsen2, J. Frøkiær2, H. Grønbæk3, N. Jessen1,5;
1Department of Clinical Medicine, Aarhus University Hospital,
2Department of Nuclear Medicine & PET-center, Aarhus University
Hospital, 3Department of Hepatology and Gastroenterology, Aarhus
University Hospital, 4Department of Endocrinology and Internal
Medicine, Aarhus University Hospital, 5Department of Biomedicine,
Aarhus University Hospital, Aarhus C, Denmark.

Background and aims: The effectiveness, low cost and favorable
side effect profile of metformin, has made it first-line anti-diabetic
treatment in type 2 Diabetes Mellitus (T2DM) worldwide. A study
has demonstrated a 80-fold difference in steady state plasma met-
formin concentrations in patients with T2DM with no correlation to
decrease in HbA1c after adjusting for baseline HbA1c. Plasma met-
formin concentration is therefore considered a poor surrogate mark-
er of the glucose lowering effect of metformin. It is well accepted
that the anti-hyperglycaemic effect of metformin involves reduction
of hepatic glucose production and thus requires hepatic uptake of
the drug. Under physiological pH metformin is an organic cation
and relies on the membrane transporters, OCT1 and MATE1, for
hepatic uptake. To determine hepatic exposure to metformin in dia-
betic subjects in vivo, we have used 11C-metformin Positron
Emission Tomography (PET) to investigate diabetic and non-
diabetic patients with non-alcoholic steatohepatitis (NASH) or sim-
ple steatosis. As secondary endpoint, mRNA expression of OCT1
and MATE1 was investigated under the hypothesis that the level of
metformin exposure was associated to their level of expression.
Materials and methods: Diabetic subjects with NASH (n=4), non-
diabetic subjects with NASH (n=7) or simple steatosis (n=7) where liver
biopsies had been obtained for diagnostic purposes, were studied using
PET after intravenous injection of ~167 MBq 11C-metformin. Volume of
distribution (Vd) was evaluated using Pmod (PMODTechnologies LLC).
Liver biopsies were analyzed using qPCR and normalized to 40S ribo-
somal protein S18.
Results: Hepatic exposure to metformin in diabetic patients with NASH
(Vd 1.91 ± 0.09) is similar to non-diabetic patients with NASH (Vd 2.27
± 0.15) and simple steatosis (Vd 2.39 ± 0.25) p=0.32, One-Way ANOVA.
Preliminary data from qPCR analysis on liver biopsies show no signifi-
cant difference in mRNA expression of OCT1 and MATE1 among
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diabetic and non-diabetic patients (p=0.17 and p=0.18 respectively), nor
was there an apparent correlation between transporter expression and Vd.
Conclusion: This study demonstrates that metformin exposure in vivo is
stable in diabetic and non-diabetic human subjects with non-alcoholic
fatty liver disease (NAFLD). Approximately 70% of patients with
T2DM have NAFLD as part of the metabolic syndrome, and their hepatic
disease does not influence metformin distribution.

Supported by: NNF Excellence Project Grant
Disclosure: E.I.O. Sundelin: None.

910
Differences in the correlation of HbA1c versus fasting plasma glucose
in large cohorts of drug-naive versus metformin treated patients
B. Ahrén1, J.E. Foley2;
1Lund University, Lund, Sweden, 2Novartis Pharmaceuticals
Corporation, East Hanover, USA.

Background and aims:We previously tested the relative contribution of
fasting plasma glucose (FPG) and postprandial glucose (PPG) to HbA1c
using an algorithm developed by the A1c-Derived Average Glucose
(ADAG) study group. The algorithm estimates average glucose exposure
to calculate apparent PPG by subtracting FPG. The ADAG algorithm
predicted 24 hour PPG exposure in drug-naive patients but was not robust
enough to assess this PPG exposure in metformin treated patients. The
current analysis was carried out in an attempt to further investigate the
difference between drug-naive and metformin treated patients.
Materials and methods: The baseline data (before treatment) of drug-
naive (n=2445) and of metformin treated patients (n=2727) from the
pooled vildagliptin database were utilised. The slope of HbA1c versus
FPG for the overall population and for the groups with HbA1c <8%
(drug-naive, n=933 and metformin, n=1634) and ≥8% (drug-naive,
n=1512 and metformin, n=1093) were calculated.
Results: The overall population slopes of HbA1c versus FPG were 0.21
±0.007, R2=0.44 in drug-naive and 0.21±0.005, R2=0.58 in metformin
from the same intercept of 6.5%. In patients with HbA1c <8%, the slopes
were 0.06±0.007, R2=0.56, intercept=7.0% in drug-naive and 0.10
±0.006, R2=0.29, intercept=6.7% in metformin treated patients. The
HbA1c ≥8% slopes were 0.13±0.007, R2=0.20, intercept=7.7% in drug-
naive and 0.13±0.008, R2=0.30, intercept=7.6% in metformin. Thus,
there was no difference in overall population or in patients with HbA1c
≥8% between drug-naive and metformin, although the slope was lower
and the intercept was higher in patients with HbA1c ≥8%. However, in
patients with HbA1c <8% the slopes were lower and from a lower inter-
cept than in patients with HbA1c ≥8%. Furthermore, in patients with
HbA1c <8% from a 0.3% higher intercept the drug-naive slope was lower
than the metformin slope (figure). We assume that a lower slope (adjusted
for intercept) of HbA1c versus FPG is due to a greater contribution of
PPG to the total glucose exposure.
Conclusion:Thus, the data are consistent with a greater PPG contribution
to HbA1c in patients with HbA1c <8% in both drug-naive and metformin
treated patients. The apparent higher PPG contribution in drug-naive than
in metformin treated patients with HbA1c <8% may explain why the
ADAG algorithm predicted 24 hour PPG exposure in drug-naive patients
but was not robust enough to assess this PPG exposure in metformin

treated patients. Furthermore, the apparent higher PPG contribution in
metformin treated patients with HbA1c <8% is greater than that in met-
formin treated patients with HbA1c >8%, suggesting that metformin may
reduce PPG independent of its baseline effect to inhibit hepatic glucose
production and that this contributes to its reduction in HbA1c.

Supported by: Novartis
Disclosure: B. Ahrén: None.

911
Comparative assessment of glycaemic achievements with second line
anti diabetes therapy intensification: real world evidence based
choices for patients and providers
O. Montvida1, J. Shaw2, S. Paul3;
1School of Biomedical Sciences, Queensland University of Technology,
Brisbane, 2Baker IDI, Melbourne, 3University of Melbvourne,
Melbourne, Australia.

Background and aims: There are multiple options for second-line anti-
diabetic drugs (ADDs), but little is known about their effects on
glycaemia in clinical practice. The aim of this real-world study was to
inform clinicians and patients about the likelihood of achieving desired
glycaemic control with each of the major second line ADDs when added
to metformin.
Materials and methods: Centricity Electronic Medical records contains
extensive primary and ambulatory care clinical data from the USA. A
cohort of patients with T2DM on metformin, who added and continued a
second line ADD for at least 6 months, and without history of cardiovas-
cular, renal or malignant diseases, was identified with: DPP-4 inhibitor
(DPP-4i, n=22,085), GLP-1 receptor agonist (GLP-1RA, n=5,491), sul-
fonylurea (SU, n=67,291), thiazolidinedione (TZD, n=11,696), and insu-
lin (INS, n=15,957). Adjusted change in HbA1c, the probability of re-
ducing HbA1c below 7% or by at least 1.5% were evaluated over 6, 12
and 24months of continued therapy - stratified byHbA1c categories of 7-
8%, 8-9%, 9-12% and > 12% at therapy intensification (baseline).
Results: The 5 treatment groups had similar mean follow-up of 4 years
and variable baseline characteristics: age (mean: 53-59 years), gender
(male: 35-53%), weight (mean: 98-110 kg), and HbA1c (mean: 7.8-
9.3%). Mean unadjusted HbA1c changes at 6 months were 0.8/ 0.8/
0.7/ 1.0/ 0.8 % in SU/ DPP-4i/ GLP-1RA/ INS/ TZD groups respectively.
In the 8-9% baseline HbA1c group, adjusted HbA1c reductions were
consistent over 2 years and were similar in the GLP-1RA, TZD and
DPP-4i groups, while SU and INS users experienced significantly smaller
reductions (6- and 12-month HbA1c changes in Table 1). Patients in the
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DPP-4i, GLP-1RA and TZD groups had a significantly higher probability
of reducing HbA1c by at least 1.5% or below 7% at 6 months and over 2
years (probability range: 35 - 50%) compared to SU or INS groups. The
SU group had a higher probability of reducing HbA1c by at least 1.5%
(probability range: 27 - 32%) compared to the INS group (probability
range: 20 - 30%) over 2 years. In the 9-12% baseline HbA1c group,
HbA1c reductions were similar in GLP-1RA, TZD, DPP-4i and SU
groups at 6 months (mean: 1.9 - 2.2%). While the probability of reducing
HbA1c by at least 1.5% was similar in all ADD groups at 6 months
(probability range: 57-70%), the likelihood of better glycaemic achieve-
ments was significantly higher at 12 and 24 months in the incretins and
TZD groups (Table 1).
Conclusion: In metformin treated patients with T2DM, intensification
with SU or INS offers relatively lower probability of short- and long-
term glycaemic achievements, in comparison to incretins or TZDs.

Disclosure: O. Montvida: None.

912
Clinical and economic outcomes in type 2 diabetes patients treated
with fixed-dose versus loose-dose combination anti-hyperglycaemic
therapies
A. Vlahiotis1, E. Wittbrodt2, J. Patel2, K.F. Bell2, E. Riehle1;
1Truven Health Analytics, an IBM Company, Cambridge, 2AstraZeneca,
Wilmington, USA.

Background and aims:Medication adherence is required for successful
type 2 diabetes (T2D) treatment and adequate A1C reduction. Prior re-
search has demonstrated that fixed-dose combination (FDC) regimens
lead to greater patient adherence than loose-dose combination (LDC)
regimens. Given the new entrants into the FDC market, this study aimed
to compare adherence and clinical and economic outcomes between pa-
tients initiating FDC and LDC anti-hyperglycemic regimens in a contem-
porary, real-world setting.
Materials and methods: his retrospective, observational study used
claims data from Truven Health MarketScan Commercial and Medicare
Supplemental Databases (2013-2015) to identify and compare T2D pa-
tients initiating metformin-containing FDC or LDC oral anti-
hyperglycemic regimens. Outcomes were measured in the 12 months
following initiation. Adherence was defined as the proportion of days
covered (PDC) by the initiated regimen derived from the days’ supply
of pharmacy claims for regimen medication(s); patients with PDC ≥80%
were deemed adherent. A logistic model was fit to determine the odds of
being adherent for the FDC versus LDC cohort, adjusted for key baseline
characteristics, including index-regimen non-metformin class. The
highest recorded A1C values in the year before and after initiation were
used for analysis among the subset of patients with laboratory data avail-
able. Annual T2D-related costs were summed using all claims with a
primary diagnosis of T2D or claims for anti-hyperglycemic medications.
Results: The identified cohorts of 22,456 FDC patients and 21,172 LDC
patients were well balanced on key baseline characteristics, including
mean age (both cohorts: 55.2 years) and sex (women: FDC = 40.8%,
LDC = 41.8%). Additionally, among the subset of patients with labora-
tory data (FDC N=842; LDC N=873), the proportion of patients with
baseline A1C values <7.0 were not significantly different between the

cohorts (FDC: 17.3% vs. LDC: 16.7%; p=0.735). A majority of the FDC
cohort initiated on a metformin+dipeptidyl peptidase-4 (DPP-4) inhibitor
regimen (77%), while metformin+sodium glucose cotransporter-2
(SGLT2) inhibitor regimens were rare (1.3%). Among the LDC cohort,
the most frequently initiated regimen was metformin+sulfonylurea
(73%). Nearly 80% of FDC medications were brand-named, versus only
23% of LDC regimens. In the year following initiation, FDC patients
were significantly more likely to be adherent compared with LDC pa-
tients (41% vs. 29%; p<0.001). In the adjusted logistic model, the odds of
being adherent were 1.69 times greater for the FDC cohort comparedwith
the LDC cohort (p<0.001). The proportion of patients achieving an A1C
value <7.0 during the year following initiation was 7% higher among the
FDC cohort (37% vs. 30%, p=0.001). Compared with the LDC cohort,
the mean T2D-related pharmacy costs were higher among FDC patients
(FDC: $2,142 vs. LDC: $917; p<0.001); however, T2D-related medical
costs were significantly lower (FDC: $1,483 vs. LDC: $1,717; p<0.001).
Conclusion: This study provides real-world evidence that FDC anti-
hyperglycemic regimens are associated with higher adherence, lower
T2D-related medical costs, and improved A1C outcomes compared with
LDC regimens. These findings strengthen evidence for prescribing FDC
medications to achieve significant clinical improvements in patients with
T2D requiring combination therapy.
Disclosure:A. Vlahiotis: Employment/Consultancy; Anna is an employ-
ee of Truven Health Analytics, an IBM Company. Truven Health was
paid by AstraZeneca to conduct this study.
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913
Effects of canagliflozin on biomarkers of cardiovascular stress in
older patients with type 2 diabetes
N. Sattar1, J.L. Januzzi2, J. Butler3, P. Jarolim4, U. Vijapurkar5, K.W.
Merton6, J. Ren6, W. Canovatchel5, M. Desai5, M.J. Davies6;
1BHF Glasgow Cardiovascular Research Centre, University of Glasgow,
Glasgow, UK, 2Massachusetts General Hospital, Harvard Medical
School, Boston, 3Cardiology Division, Stony Brook University, Stony
Brook, 4Brigham and Women’s Hospital, Harvard Medical School,
Boston, 5Janssen Research & Development, LLC, Raritan, 6Janssen
Scientific Affairs, LLC, Titusville, USA.

Background and aims: Sodium glucose co-transporter 2 (SGLT2) in-
hibitors may reduce cardiovascular (CV) risk in patients with type 2
diabetes mellitus (T2DM). We examined the effects of canagliflozin
(CANA) on the CV stress biomarkers N-terminal pro-B type natriuretic
peptide (NT-proBNP) and high sensitivity troponin I (hsTnI) in older
patients with T2DM.
Materials and methods: In this exploratory analysis of a subset of
T2DM patients (age 55-80 y, mean = 64 y; 56% male, T2DM duration
= 12 y) randomized to placebo (PBO; N = 216), CANA 100 mg/d (N =
229), or CANA 300 mg/d (N = 221) for 104 weeks, serum levels of NT-
proBNP (Roche) and hsTnI (Abbott) were measured. Median percent
change from baseline was compared at weeks 26, 52, and 104. For these
analyses, CANA groups were pooled.
Results: Baseline characteristics were similar between groups. From a
baseline median of ≈50 pg/mL, NT-proBNP increased with PBO, but
changed minimally with CANA over 104 weeks (Table). From a baseline
median of ≈3.3 pg/mL, hsTnI also increased with PBO, but was reduced
or unchanged with CANA. Hodges-Lehmann estimates (95% confidence
interval) of the median percent differences between CANA and PBO at
weeks 26, 52, and 104, respectively, were -13.2% (-25.4, -1.7), -16.3%
(-28.9, -4.0), and -27.6% (-43.2, -11.5) for NT-proBNP; and -8.3%
(-14.0, -2.5), -11.9% (-18.0, -5.6), and -10.0% (-17.3, -2.6) for hsTnI
(p<0.05 for each between-group difference).
Conclusion: CANA delayed rise in NT-proBNP and hsTnI over 2 years
compared with PBO in older T2DM patients. These results suggest atten-
uation in CV stress with CANA, consistent with the anticipated CV
protective effect of SGLT2 inhibitors.

Clinical Trial Registration Number: NCT01106651
Supported by: Janssen Global Services, LLC
Disclosure: N. Sattar: Grants; AstraZeneca, Boehringer Ingelheim.
Other; Advisory board for Janssen, Boehringer Ingelheim, Eli-Lilly,
Amgen and Novo Nordisk.

914
The sodium-dependent glucose transporters (SGLT) as a new prom-
ising pharmacological target in human ischaemic hearts
A. Di Franco, G. Cantini, L. Raimondi, E. Mannucci, M. Luconi;
University of Florence, Florence, Italy.

Background and aims: Recently, EMPAREG OUTCOME trial has
shown that empagliflozin reduces cardiovascular mortality and the rate
of hospitalization for heart failure, in patients with type 2 diabetes with
previous cardiovascular events. The mechanisms underlying the
cardioprotective effects of this sodium/glucose transporter 2 (SGT2) in-
hibitor are still unknown, though a direct action of the drug on the
cardiomyocytes could be hypothesized.
Materials and methods: We evaluated the expression of SGLT1 and
SGLT2 by quantitative-real time-RT-PCR and western blot analyses, in
tissue biopsies of healthy, ischemic and hypertrophic human hearts.
Results: In this study, we evaluated the relative expression of SGLT2 and
SGLT1, the two most relevant members of the SGLT family being poten-
tially responsive to empagliflozin, in tissue biopsies of healthy (n=9),
ischemic (n=9) and hypertrophic (n=6) human hearts. We found no ex-
pression of SGLT2 in either normal or pathological conditions, whereas
SGLT1 was expressed in normal myocardial tissue and was significantly
upregulated in ischemia and hypertrophy, in association with increased
phosphorylation in activating domains of the intracellular secondmessen-
gers AMP-activated protein kinase (AMPK), extracellular-signal regulat-
ed kinase 1 and 2 (ERK-1/2) and mammalian target of rapamycin
(mTOR).
Conclusion:Our findings suggest that the hyper-expression of SGLT1 in
cardiomyocytes may represent a potential pharmacological target for
cardioprotection.
Disclosure: A. Di Franco: None.

915
An SGLT-2 inhibitor reverses impaired ventricular repolarisation in
patients with type 2 diabetes
T. Sato1,2, T. Miki1, H. Ohnishi1,3, T. Yamashita1, A. Takada4, T. Yano1,
M. Tanno1, A. Tsuchida5, T. Miura1;
1Department of Cardiovascular, Renal and Metabolic Medicine, Sapporo
Medical University School of Medicine, 2Department of Cellular
Physiology and Signal Transduction, Sapporo Medical University
School of Medicine, 3Department of Public Health, Sapporo Medical
University School of Medicine, Sapporo, 4Department of Cardiology,
Steel Memorial Muroran Hospital, Muroran, 5Department of
Cardiology, JR Sapporo Hospital, Sapporo, Japan.

Background and aims: EMPA-REG OUTCOME trial demonstrated
that empagliflozin, an SGLT-2 inhibitor, reduced cardiovascular events,
including sudden cardiac death and heart failure, in patients with type 2
diabetes mellitus (T2DM), but its mechanisms remain unclear. It has been
shown that increased ventricular repolarization heterogeneity is associat-
ed with the risk of ventricular arrhythmias and sudden cardiac death and
that ventricular repolarization heterogeneity is often observed in patients
with T2DM. In the present study, we hypothesized that treatment with an
SGLT-2 inhibitor reverses ventricular repolarization heterogeneity in pa-
tients with T2DM.
Materials and methods: We retrospectively analyzed data for consecu-
tive patients with T2DM in whom a 12-lead electrocardiogram was re-
corded before and after treatment with an SGLT2 inhibitor at outpatient
clinics from April 2014 to October 2016. The changes in corrected QT
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dispersion (QTcd: the difference between the maximum and minimum of
the QTc intervals) and Tpeak-Tend interval at V5 lead (Tpeak-Tend),
indices of ventricular repolarization heterogeneity, after treatment with
an SGLT-2 inhibitor were calculated.
Results: Forty-six patients enrolled in this study; thirty-three (72%) were
men, age was 60.4±10.7 (SD) years, and median duration of diabetes was
10.5 years. Six SGLT-2 inhibitors were used for treatment in the study
subjects (ipragliflozin, n=17; dapagliflozin, n=16; empagliflozin, n=7;
canagliflozin, n =3; luseogliflozin, n=2; tofogliflozin, n=1). Duration of
treatment with an SGLT-2 inhibitor was 241.5±170.5 days. Treatment
with SGLT-2 inhibitors reduced HbA1c (7.7±1.2 vs. 7.5±1.4%), body
weight (77.8±13.9 vs. 74.7±12.5 kg) and systolic blood pressure (132.8
±17.9 vs. 125.8±11.9 mmHg). QTcd was significantly reduced after treat-
ment with an SGLT-2 inhibitor (51.9±19.2 vs. 45.5±11.6 msec, p<0.01),
though heart rate and mean QTc interval were not altered. Interestingly,
improvement in QTcd was clearly evident in patients with prolonged
QTcd before the treatment; when the patients were divided into two sub-
groups by the median of QTcd (48.8 msec), improvement of QTcd was
seen in the high-QTcd subgroup but not in the low-QTcd subgroup.
Similarly, improvement of Tpeak-Tend was observed (96.0±6.6 vs 90.1
±8.3 msec, p<0.01) only in a subgroup with Tpeak-Tend being higher
than the median value (84.0 msec). There was a weak but significant
positive correlation between changes in QTcd and changes in systolic
blood pressure (Spearman’s ρ=0.32 p<0.05), while no correlation was
found between changes in QTcd or Tpeak-Tend and changes in HbA1c.
Conclusion: These findings suggest that an SGLT-2 inhibitor reverses
impaired ventricular repolarization heterogeneity in patients with
T2DM, independent of its effect on glycemic control. The favorable effect
on ventricular repolarization heterogeneity may be a potential mechanism
of recently reported reduction of cardiovascular events by empaglifozin.
Supported by: Research and Education Grant 2016 from Sapporo
Medical University.
Disclosure: T. Sato: None.

916
Does baseline HbA1c or change in HbA1c predict the reduction in
cardiovascular (CV) death with empagliflozin? Results from
EMPA-REG OUTCOME
S.E. Inzucchi1, D. Fitchett2, C. Wanner3, M. Mattheus4, J.T. George5,
H.J. Woerle4, B. Zinman6;
1Section of Endocrinology, Yale University School of Medicine, New
Haven, USA, 2St Michael's Hospital, Division of Cardiology,
University of Toronto, Toronto, Canada, 3Department of Medicine,
Würzburg University Clinic, Würzburg, 4Boehringer Ingelheim Pharma
GmbH & Co. KG, Ingelheim, Germany, 5Boehringer Ingelheim Ltd,
Bracknell, Berkshire, UK, 6Lunenfeld-Tanenbaum Research Institute,
Mount Sinai Hospital, Division of Endocrinology, University of
Toronto, Toronto, Canada.

Background and aims: In the EMPA-REG OUTCOME trial, EMPA
given in addition to standard of care significantly reduced CV death by
38% vs placebo (PBO) (HR 0.62; 95%CI 0.49, 0.77) in patients with type
2 diabetes (T2DM) and established CV disease. We investigated whether
baseline HbA1c or change in HbA1c influenced the effect of EMPA on
CV death.
Materials and methods: Patients were randomised to EMPA 10 mg,
EMPA 25 mg, or PBO. Background glucose-lowering therapy was to
remain unchanged for 12 weeks and then be adjusted to achieve
glycaemic control according to local guidelines. CV death was analysed
in the pooled EMPA group vs PBO in subgroups by (1) baseline HbA1c
(<7.0%; 7.0 to <8.0%; 8.0 to <9.0%; ≥9.0%) and (2) reduction from
baseline in HbA1c at week 12 (≥0.5%; <0.5%). Differences in risk be-
tween treatment groups were assessed using a Cox proportional hazards
model.

Results: A total of 7020 patients were treated. Median observation time
was 3.1 years. The benefit of EMPAvs PBO on CV death was consistent
irrespective of baseline HbA1c or change in HbA1c from baseline at
week 12 (Figure).
Conclusion: In patients with T2DM and established CV disease, the
reduction in CV death with empagliflozin appeared to occur irrespective
of either baseline HbA1c or the early glycaemic response to the
medication.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: S.E. Inzucchi: Honorarium; Merck & Co, Intarcia
Therapeutics, Inc., Lexicon Pharmaceuticals, Janssen, Sanofi,
AstraZeneca, Boehringer Ingelheim, Novo Nordisk, vTv Therapeutics.

917
EMPA-REG OUTCOME: consistent reduction in risk of cardiovas-
cular (CV) outcomes and mortality with empagliflozin (EMPA) irre-
spective of sulphonylurea (SU) use at baseline
J.T. George1, S.E. Inzucchi2, D. Fitchett3, M. Mattheus4, C. Janista4, B.
Zinman5;
1Boehringer Ingelheim Ltd, Bracknell, Berkshire, UK, 2Section of
Endocrinology, Yale University School of Medicine, New Haven, USA,
3St Michael’s Hospital, Division of Cardiology, University of Toronto,
Toronto, Canada, 4Boehringer Ingelheim Pharma GmbH & Co. KG,
Ingelheim, Germany, 5Lunenfeld-Tanenbaum Research Institute, Mount
Sinai Hospital, Division of Endocrinology, University of Toronto,
Toronto, Canada.

Background and aims: In EMPA-REG OUTCOME, EMPA given in
addition to standard of care significantly reduced CV death by 38% and
all-cause mortality by 32% vs placebo (PBO) in patients with T2DM and
established CV disease.We investigated CVoutcomes and adverse events
(AEs) by SU use at baseline.
Materials and methods: Patients were randomised to receive PBO,
EMPA 10 mg, or EMPA 25 mg. Background glucose-lowering therapy
was to remain unchanged for 12 weeks then be adjusted to achieve
glycaemic control according to local guidelines. Differences in risk of
CVoutcomes between EMPA and PBO across subgroups by use of SU
at baseline were assessed using a Cox proportional hazards model.
Results: In total, 2333, 2345 and 2342 patients received PBO, EMPA
10 mg and EMPA 25 mg, of whom 992 (42.5%), 985 (42.0%) and 1029
(43.9%), respectively, were taking SU (alone or with other glucose-
lowering medications) at baseline. At week 164, the adjusted mean
(SE) change from baseline in HbA1c was -0.33% (0.03) with EMPA
pooled and 0.10% (0.05) with PBO in patients who were taking SU at
baseline (adjusted mean [95%CI] difference: -0.43% [-0.54, -0.31]) and -
0.36% (0.03) with EMPA and -0.03% (0.04) with PBO in patients who
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were not taking SU at baseline (adjusted mean [95% CI] difference: -
0.33% [-0.43, -0.22]). AEs were consistent with the known safety profile
of EMPA. Confirmed hypoglycaemic AEs (plasma glucose ≤70 mg/dL
and/or requiring assistance) were reported in 23.4%, 24.5% and 25.0% of
patients in the PBO, EMPA 10 mg and EMPA 25 mg groups who were
taking SU at baseline, and 31.2%, 30.5% and 29.7% of patients in these
groups not taking SU at baseline, respectively. Hypoglycaemic AEs re-
quiring assistance were reported in 1.1%, 1.2% and 1.0% of patients in
the PBO, EMPA 10 mg and EMPA 25 mg groups who were taking SU at
baseline and 1.9%, 1.5% and 1.5%, respectively, of patients in these
groups not taking SU at baseline, respectively. Risk reductions in CV
outcomes and all-cause mortality with EMPA pooled vs PBO were con-
sistent irrespective of SU use at baseline (Figure).
Conclusion: In patients with T2DM and established CV disease, the
proportion of patients with hypoglycaemic AEs was similar between
the PBO and EMPA groups in patients who were and were not taking
SU at baseline. EMPA reduced the risk of CVand all-cause mortality, 3-
point major adverse CVevents and heart failure irrespective of SU use at
baseline.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: J.T. George: Employment/Consultancy; Employee of
Boehringer Ingelheim.

918
Reduction in hospitalisation for heart failure with empagliflozin is
consistent across categories of baseline HbA1c and change in
HbA1c: results from EMPA-REG OUTCOME
H.J. Woerle1, D. Fitchett2, S.E. Inzucchi3, C. Wanner4, M. Mattheus1,
J.T. George5, B. Zinman6;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
2St Michael's Hospital, Division of Cardiology, University of Toronto,
Toronto, Canada, 3Section of Endocrinology, Yale University School of
Medicine, New Haven, USA, 4Department of Medicine, Würzburg
University Clinic, Würzburg, Germany, 5Boehringer Ingelheim Ltd,
Bracknell, Berkshire, UK, 6Lunenfeld-Tanenbaum Research Institute,
Mount Sinai Hospital, Division of Endocrinology, University of
Toronto, Toronto, Canada.

Background and aims: In the EMPA-REG OUTCOME trial, EMPA
given in addition to standard of care significantly reduced the risk of
hospitalisation for heart failure (HHF) vs placebo (PBO) (HR 0.65;
95% CI 0.50, 0.85) in patients with type 2 diabetes (T2DM) and
established CV disease. We investigated whether baseline HbA1c or
change in HbA1c influenced the effect of EMPA on HHF.

Materials and methods: Patients were randomised to receive EMPA 10
mg, EMPA 25mg, or PBO. Background glucose-lowering therapy was to
remain unchanged for 12 weeks and then be adjusted to achieve glycemic
control according to local guidelines. HHF was analysed in the pooled
EMPA group vs PBO by categories of (1) baseline HbA1c (<7.0%; 7.0 to
<8.0%; 8.0 to <9.0%; ≥9.0%) and (2) reduction from baseline in HbA1c
at week 12 (≥0.5%; <0.5%). Differences in risk between treatment groups
were assessed using a Cox proportional hazards model.
Results: A total of 7020 patients were treated. Median observation time
was 3.1 years. The benefit of EMPA vs PBO on HHF was consistent
irrespective of baseline HbA1c or change in HbA1c from baseline at
week 12 (Figure).
Conclusion: In patients with T2DM and established CV disease, the
reduction in HHF with empagliflozin appeared to occur irrespective of
either baseline HbA1c or the early glycaemic response to the medication.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: H.J. Woerle: Employment/Consultancy; Employee of
Boehringer Ingelheim.

919
EMPA-REGOUTCOME: empagliflozin (EMPA) reduced the risk of
cardiovascular (CV) outcomes and mortality irrespective of metfor-
min (MET) use at baseline
S. Hüttner1, B. Zinman2, D. Fitchett3, V. Woo4, M. Mattheus1, C.
Janista1, J.T. George5, S.E. Inzucchi6;
1Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany,
2Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital,
Division of Endocrinology, University of Toronto, 3St Michael’s
Hospital, Division of Cardiology, University of Toronto, Toronto,
4Section of Endocrinology and Metabolism, University of Manitoba,
Winnipeg, Canada, 5Boehringer Ingelheim Ltd, Bracknell, Berkshire,
UK, 6Section of Endocrinology, Yale University School of Medicine,
New Haven, USA.

Background and aims: In the EMPA-REG OUTCOME trial, EMPA
given in addition to standard of care significantly reduced CVoutcomes
and all-cause mortality vs placebo (PBO) in patients with T2DM and
established CV disease.We investigated CVoutcomes and adverse events
(AEs) by use of MET at baseline.
Materials and methods: Patients were randomised to receive PBO,
EMPA 10 mg, or EMPA 25 mg. Background glucose-lowering therapy
was to remain unchanged for 12 weeks then be adjusted at the investiga-
tor’s discretion to achieve glycemic control according to local guidelines.
Differences in risk of CV outcomes between EMPA and PBO across
subgroups by use of MET at baseline were assessed using a Cox propor-
tional hazards model.
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Results: In total, 2333, 2345 and 2342 patients received PBO, EMPA
10 mg and EMPA 25 mg, of whom 1734 (74.3%), 1729 (73.7%) and
1730 (73.9%), respectively, were taking MET (alone or with other
glucose-lowering medications) at baseline. In patients whowere and were
not takingMETat baseline, risk reductions in CVoutcomes and all-cause
mortality with EMPAvs PBO were consistent (Figure). At week 164, the
adjusted mean (SE) change from baseline in HbA1c was -0.32% (0.03)
with EMPA pooled and 0.08% (0.04) with PBO in patients who were
taking MET at baseline (adjusted mean [95% CI] difference: -0.40%
[-0.49, -0.31]) and -0.41% (0.04) with EMPA and -0.14% (0.07) with
PBO in patients who were not taking MET at baseline (adjusted mean
[95% CI] difference: -0.27% [-0.42, -0.11]). AEs were consistent with the
known safety profile of EMPA. Confirmed hypoglycaemic AEs (plasma
glucose ≤70 mg/dL and/or requiring assistance) were reported in 26.1%,
26.5% and 27.3% of patients in the PBO, EMPA 10mg and EMPA 25mg
groups who were taking MET at baseline, and 32.9%, 32.1% and 28.4%
of patients not takingMETat baseline, respectively. Hypoglycaemic AEs
requiring assistance were reported in 1.2%, 1.4% and 1.2% of patients in
the PBO, EMPA 10 mg and EMPA 25 mg groups who were taking MET
at baseline and 2.5%, 1.5% and 1.5% of patients not taking MET at
baseline, respectively.
Conclusion: In patients with T2DM and established CV disease, EMPA
reduced the risk of CV outcomes and all-cause mortality irrespective of
METuse at baseline, The proportion of patients with hypoglycaemic AEs
was similar between the PBO and EMPA groups in patients whowere and
were not using MET at baseline.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: S. Hüttner: Employment/Consultancy; Employee of
Boehringer Ingelheim.

920
Empagliflozin decreases risk of kidney function decline in type 2
diabetes: slope analyses in patients with / without heart failure at
baseline from the EMPA-REG OUTCOME trial
A.K. Cheung1, D. Fitchett2, B. Zinman3, S.D. Anker4, U.C. Broedl5, A.
Salsali6, M. Mattheus5, M. von Eynatten5, C. Wanner7;
1University of Utah, Salt Lake City, USA, 2St Michael's Hospital,
University of Toronto, 3Lunenfeld-Tanenbaum Research Institute,
Mount Sinai Hospital, Toronto, Canada, 4Universitätsmedizin
Göttingen, Göttingen, 5Boehringer Ingelheim Pharma GmbH & Co.
KG, Ingelheim, Germany, 6Boehringer Ingelheim Pharmaceuticals Inc.,
Ridgefield, USA, 7Dept of Medicine, Würzburg Univ Clinic, Würzburg,
Germany.

Background and aims: Progressive decline of kidney function is com-
mon in patients with diabetes, whether or not they have heart failure (HF).
In the EMPA-REGOUTCOME trial, empagliflozin decreased the risk for
the composite of CV death and hospitalization for HF (HR 0.66; 95% CI
0.55, 0.79; p<0.0001) in patients with type 2 diabetes and established
cardiovascular risks. Empagliflozin also slowed the progression of kidney
disease and decreased the risk of events indicative of kidney disease
progression. Here, we report the rate of change in eGFR in patients with
and without HF in the EMPA-REG OUTCOME trial.
Materials and methods: 7020 patients receiving standard care were
randomized (1:1:1) to empagliflozin 10 mg, 25 mg or placebo.
Treatment differences in the average rate of change in eGFR for pre-
specified trial phases were assessed using a linear-regression, random-
intercept and time-coefficient model and results are depicted for mean
slopes. Patients with and without HF at baseline were assessed separately.
Results: Empagliflozin caused an acute drop in eGFR during the first 4
weeks, followed by a long-term stable eGFR during a median treatment
time of 2.6 years (Figure), and a rapid return towards baseline after ces-
sation of empagliflozin. In contrast, there was a steady decline in eGFR in
the placebo group during the long-term treatment phase. The pattern of
eGFR changes were similar in patients with (n=706) or without baseline
(n=6314) HF.
Conclusion: Empagliflozin slowed eGFR decline in patients with type 2
diabetes, whether or not they were reported to have had HF at the start of
treatment. Slope analyses using multiple eGFR readings from individual
patients represent an emerging useful method to document changes in
kidney function over time. The kidney effects of empagliflozin on pa-
tients with HF (with or without diabetes) is being further investigated in
ongoing trials in patients with HFrEF (EMPEROR-reduced) and HFpEF
(EMPEROR-preserved).

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: A.K. Cheung: Lecture/other fees; Boehringer Ingelheim.
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LRG1 as a predictivemarker for pre-eclampsia inwomenwith type 1
diabetes
A.H.Y. Cheung1, A.J. Jenkins2, K.F. Hanssen3,4, S.K. Garg5, J.Y. Yu6,
C.E. Aston7, C.B. Kelly1, T.J. Lyons1, C.J. Watson1;
1Centre for Experimental Medicine, Queen's University Belfast, Belfast,
UK, 2University of Sydney, NHMRC Clinical Trials Centre, Sydney,
Australia, 3Department of Endocrinology, Oslo University Hospital,
4Institute of Clinical Medicine, University of Oslo, Oslo, Norway,
5Barbara Davis Center for Childhood Diabetes, Aurora, 6Division of
Endocrinology, MUSC, Charleston, 7Department of Pediatrics,
University of Oklahoma Health Sciences Center, Oklahoma City, USA.

Background and aims: Pregnantwomenwith type 1 diabetes (T1DM)have
a 4-fold increased risk for pre-eclampsia (PE) vs. their non-diabetic counter-
parts. PE is characterised by new-onset hypertension (>140/90mmHg), with
proteinuria (>300mg/24h) and/or organ damage developing after 20 wks ges-
tation: it can be fatal to both mother and child. Currently, PE is hard to predict,
and the only cure is delivery. Improved biomarkers and specific treatments are
urgently needed. We aim to explore the utility of Leucine-Rich alpha-2-
Glycoprotein-1 (LRG1), a marker of inflammation and angiogenesis, as a
predictor of PE in pregnant type-1 diabetic (T1DM) women.
Materials and methods: This is a prospective study of 62 pregnant wom-
en: 23 with T1DM who developed PE, 21 with T1DM who remained
normotensive, and 18 healthy non-diabetic women as reference controls.
The two T1DM groups were matched for age, duration of diabetes,
HbA1c and parity. Fasting plasma samples were collected during the second
trimester (21.7±1.4 weeks of gestation) and analysed for LRG1 (ELISA,
IBL). Samples were diluted at 1:2000 as determined by previous validation
studies. sFlt, the current ‘gold standard’ anti-angiogenic biomarker for PE
prediction, was previously measured in this cohort (ELISA, R&D Systems).
Results: LRG1 protein levels were significantly increased in womenwith
T1DMwho subsequently developed PE vs. those who did not (50.7 ± 2.4
vs 40.8 ± 2.5 μg/mL, p<0.01, mean ± SEM). This significant increase
preceded the clinical signs and symptoms of PE. In comparison, sFlt did
not predict PE at this gestational age.
Conclusion: Women with T1DM who later developed PE had signifi-
cantly higher plasma LRG1 in the second trimester of pregnancy vs. those
who remained normotensive. LRG1may have utility as an early predictor
of PE, and could provide novel insights into disease mechanisms for PE
in diabetic women.
Supported by: DFENI
Disclosure: A.H.Y. Cheung: None.

922
NMR-based metabolic phenotyping of serum in patients with gesta-
tional diabetes
L. Spanou1, E. Anastasiou1, C. Kostara2, E. Bairaktari2, V. Tsimihodimos3;
1Department of Endocrinology -Diabetes Center, Alexandra General
Hospital, Athens, 2Laboratory of Clinical Chemistry, University of
Ioannina, 3Department of Internal Medicine, School of Medicine,
University of Ioannina, Ioannina, Greece.

Background and aims: Gestational diabetes mellitus (GDM) is associat-
ed with adverse maternal and fetal outcomes and confers to the affected
women a high lifetime risk for the development of type 2 diabetes. Because
of the importance of early intervention in preventing these complications,
there is still scope for devising improved first-trimester biomarker determi-
nation for the diagnosis and risk stratification of gestational diabetes.

Metabolomic profiling, the systematic study of small-molecule products
of biochemical pathways, has been used to predict, diagnose and monitor
several metabolic disorders, including GDM. Proton nuclear magnetic res-
onance (1H NMR) spectroscopy is one of the preferred tools for the
metabolomic analysis of biological matrixes. It is a rapid and reproducible
technique, requires minimum sample pretreatment, and provides an overall
qualitative and quantitative metabolic assay, including detailed information
on molecular structure. We employed NMR spectroscopy combined with
Multivariate Data Analysis to characterize the metabolic signature of blood
serum in a Caucasian cohort of 19 pregnant healthy womenwho developed
GDM compared to 19 non-diabetic pregnant healthy women.
Materials and methods: The two groups studied were matched for age,
BMI and serum lipid parameters. Blood samples were collected between the
26th and 30th week of pregnancy just before the OGTT test and before any
therapeutic intervention was applied. The serum 1H NMR spectra were re-
corded at 298 Κ on a 500 MHz Bruker Avance DRX NMR spectrometer
operating at a field strength of 11.74 Tesla and running on TopSpin 2.1 suite.
Orthogonal projection to Partial Least SquaresDiscriminant Analysis (OPLS-
DA) was applied to construct statistical models of serum metabolic data.
Results: The two dimensional OPLS-DA scores plot revealed a distinct
separation between pregnant women with and without GDM with mini-
mal overlapping. The significance of the OPLS-DAmetabolic models via
cross-validated ANOVA test was calculated as a p value of 0.002 (signif-
icant <0.5). According to the OPLS-DA coefficient plot, the serum met-
abolic phenotype of pregnant women with GDM was characterized by
lower concentrations of lactate, alanine, glutamine and glutamate and
higher concentrations of 2-hydroxybutyrate, 3-hydroxybutyrate, and to
a lesser extent of branched chain amino acids (leucine, valine and isoleu-
cine). Of note, elevated branched chain amino acids that have been con-
sidered as a risk factor for type 2 diabetes were only marginally elevated
in our study, a finding that is in consistent with previous studies in GDM.
Conclusion: Apart from hyperglycemia, GDM is associated with a char-
acteristic metabolic profile that possibly reflects the disturbances in various
metabolic pathways. The role of these alterations in the pathogenesis of the
complications of GDM as well as their impact on the increased risk for the
subsequent development of type 2 diabetes remain to be established.
Disclosure: L. Spanou: None.

923
Changes in lipid and amino acid levels during pregnancy and early
postpartum period in gestational diabetes
A. Pleskacova1, M. Skrutkova Langmajerova2, J. Smutna1, V.
Bartakova1, K. Chalasova1, L. Pacal1, J. Tomandl1, K. Kankova1;
1Department of Pathophysiology, Masaryk University, 2Department of
Biochemistry, Masaryk University, Brno, Czech Republic.

Background and aims: The increasing prevalence of gestational diabetes
mellitus (GDM) poses a risk for permanent diabetes development in future
life for both mother and child. We hypothesize that changes in non-
esterified fatty acids (NEFAs) and amino acids (AAs) in plasma previously
associated with type 2 diabetes development may reflect more serious
abnormalities of insulin secretion and sensitivity reflected by more severe
disturbances of glucose tolerance during pregnancy associated with higher
postpartum metabolic risk. The aims of this study were to determine
NEFAs (C12:0 to C22:6) and all proteinogenic and several nonessential
AAs during pregnancy and postpartum period in women with GDM and
those with physiological pregnancy and to study the relationships between
selected metabolites and anthropometrical and biochemical data.
Materials and methods: A total of 40 women (20 GDM cases diagnosed
according toWHO criteria and 20 healthy counterparts) were included in the
study. All subjects underwent OGTTwith 75g of glucose load between 24-
28th week of pregnancy, moreover, women with GDM history underwent
repeated postpartumOGTTup to 12 months after delivery. Plasma levels of
NEFAs were determined by gas chromatography with flame ionization

Diabetologia (2017) 60 (Suppl 1):S1–S608S428



detector. Plasma essential and several nonessential AAs were determined by
capillary electrophoresis with subsequent MS detection.
Results:Decreased levels of dodecanoic and tetradecanoic acid were found
in GDM group at 2nd trimester (P=0.02 a P=0.05, Mann-Whitney). There
was a significant decrease in docosahexaenoic acid levels postpartumwithin
GDM group (P=0.03, Wilxocon). Five NEFAs (C16:0, C17:0, C18:0,
C18:1, C18:2) were positively correlated with age, two NEFAs (C16:1,
C18:3) were negatively correlatedwith offspring birth weight, plasma levels
of docosahexaenioc acid were positively correlated with systolic blood
pressure in 2nd trimestr of pregnancy and C14:0, C16:1 and C18:1 levels
during pregnancy were correlated with glycaemia levels (all P<0,05,
Spearman). Decreased levels of several AAs (Ala, Asn, Gln, Glu, His,
Lys, Ser, Trp and hydroxyproline) were found in GDM pregnancy (all
P<0.05,Mann-Whitney). Levels of almost all analyzedAAswere decreased
postpartum in GDM group compared to their levels during pregnancy (all
P<0.04, Wilcoxon). Negative correlations between glutamic acid, histidine
and hydroxyprolin levels and respective values of OGTT glucose levels and
AUC during pregnancy were found (all P<0.05, Spearman).
Conclusion:Our data support a possible link between GDM and selected
proteomic and lipidomic parameters. Pathophysiological relevance and
predictive potential of altered metabolomic pattern in GDM for future
maternal metabolism and/or offspring health remain to be studied.
Supported by: AZV 16-28040A
Disclosure: A. Pleskacova: Grants; Ministry of Health of
Czech Republic, grant number 16-28040A.

924
Impact of maternal triglyceride and novel metabolic parameters on
neonatal anthropometrics in Asians
S. Samsuddin1, P. Arul1, M. Md Amin1, A. Yahya2, N. Musa1, L.L.
Lim1, S.S. Paramasivam1, J. Ratnasingam1, L. Ibrahim1, K.C. Chooi1,
A.T.B. Tan1, P.C. Tan3, A. Ahmad Kamar4, A. Anuar Zaini4, S.R.
Vethakkan1;
1Medicine, University Malaya Medical Centre, 2Social and Preventive
Medicine, University Malaya Medical Centre, 3Obstetric &
Gynaecology, University Malaya Medical Centre, 4Paediatrics,
University Malaya Medical Centre, Kuala Lumpur, Malaysia.

Background and aims: In Caucasian populations, maternal obesity and
triglyceride (Tg)(in addition to glucose) have been found to modulate neo-
natal anthropometrics via intrauterine fetal programming. Less is known of
these associations during pregnancy in Asians, in whom strength of/ thresh-
olds for correlationmay differ given that visceral adiposity/insulin resistance
in Asians is elevated at a lower BMI. Hence we aimed to determine the
relationship between maternal BMI/metabolic variables (including Tg) and
neonatal anthropometrics in Malaysian mother-offspring pairs.
Materials and methods: In this prospective observational study, we re-
cruited both women with gestational diabetes mellitus(GDM) and normal
glucose tolerance(NGT)(excluding pregestational diabetes) from a tertiary
combined multidisciplinary antenatal clinic. Demographic, anthropometric
and clinical data were obtained during an interview/examination using a
structured questionnaire. Blood was drawn for insulin, C-peptide and Tg
during 75g OGTT at 14-32 weeks gestation. At birth, neonatal anthropo-
metrics were assessed and data such as maternal weight gain during preg-
nancy, mode of delivery etc. extracted from records.
Results: We recruited 470 women: 125 GDM, 225 lean NGT , 90
nonlean NGT(BMI>27.5 kg/m2). In the group as a whole (n=470),
pregravid BMI, fasting Tg, fasting glucose and HOMA2-%S correlated
significantly and independently with BW Ratio (r=0.193, 0.148,
0.222,-0.142 respectively). Total gestational weight gain in pregnancy
was the strongest significant independent predictor of BW (r=0.219).
Pregravid BMI, fasting Tg, fasting glucose, HOMA2-%S and total ges-
tational wt gain in pregnancy were also independently predictive of BWR
in the NGT mothers (p<0.05). Mean BW in this population of well-

treated GDMmothers in a tertiary centre BWwas nonsignificantly lower
in GDM compared with Lean NGToffspring(2959g vs 3060g). 7 (4.7%)
offspring fulfilled criteria for macrosomia, BW ≥ 4 kg. There were 10
LGA babies(2.1%) as defined by Fenton antenatal growth charts.
Calculated 90th centile threshold in this Asian population(GDM+NGT)
for BW was 3.6 kg. In the whole group,fasting Tg >3.6 mmol/l(95th

centile)(OR 31.9) and gestational weight gain>10kg (OR 13.6)was inde-
pendently predictive of LGA status. Tg >3.6 mmol/l (OR 16.2) and ges-
tational wt gain > 20 kg (OR 4.7 ) were independently predictive of a sum
of skinfold thickness >90th centile.
Conclusion: These findings indicate that maternal hypertriglyceridemia
is an important risk factor for LGA status and increased neonatal adipos-
ity in Asian offspring independent of glucose, in treated GDM and NGT
mothers. Gestational weight gain and insulin resistance also adversely
impact neonatal anthropometrics. Our findings indicate that in addition
to maternal glycemia, hypertriglyceridemia and insulin resistance may
prove to be important metabolic targets in pregnancy.
Clinical Trial Registration Number: MEC No. 201401-0691
Supported by: University Malaya Research Grant
Disclosure: S. Samsuddin: None.

925
Inflammation is differently modulated in offspring of mothers with
gestational diabetes as compared to offspring of NGT obese women
M. Fabrizi1, G. Bedogni2, G. Cinelli1, C. Vallone3, A. Severino1, F.
Signore3, M. Manco1;
1Research Unit for Multifactorial Disease, Bambino Gesù Children's
Hospital, Rome, 2Liver Research Center, Clinical Epidemiology Unit,
Trieste, 3Department of Obstetrics and Gyneacology, San Camillo
Hospital, Rome, Italy.

Background and aims: Both pre-pregnancy obesity and gestational di-
abetes mellitus (GDM) confer, each independently, the offspring an in-
creased metabolic risk. Aim of the present cohort study was to compare
the inflammatory profile of normal weight controls (NWCs), GDM and
normal glucose tolerant obese (NGT_Ob) mothers and its impact on the
offspring’s cytokine release and body weight at birth.
Materials and methods: Serum levels of leptin, adiponectin, their ratio
(L/A) as estimate of insulin resistance, interleukin (IL) 6, IL8, IL10, tumor
necrosis factor (TNF) alpha, TNFRII, Intercellular Adhesion Molecule 1
(ICAM1), sCD14 were assayed at birth in maternal and cord blood of 350
normal weight, 51 NGT obese and 42 GDM women from the “Feeding”
cohort study. Cytokine values are reported after log transformation.
Results: Leptin (4.1 ± 0.7; 3.5 ± 1.0; 2.9 ± 0.9 ng/ml) was significantly
increased in NGT_Ob andGDMvs. NWCs (p<0.001 for all). The L/A (21.2
± 21.9; 10.8 ± 18.5) and ICAM1 (6.5 ± 1.0; 5.7 ± 0.9 ng/ml) were signifi-
cantly increased only in NGT_Ob vs. NWC women (p<0.001), while
TNFRII was significantly increased in GDM women vs. NWCs (6.8 ± 0.4;
6.6 ± 0.4 pg/ml; p<0.03). GDM offspring showed the highest leptin (2.8 ±
1.2; 2.3 ± 1.1; 2.1 ± 1.0 ng/ml), L/A (3.3 ± 7.7; 1.3 ± 2.0) and proinsulin
levels (2.9 ± .9; 2.6 ± 0.7; 2.5 ± 0.7 pmol/L) (p<0.001 for all). The best
predictors of child body weight z-score at birth were the child’s proinsulin
and leptin concentrations (β=0.334, p<0.0001), while maternal age, leptin,
pre-pregnancy body mass index, and gestational weight gain were excluded
variables. Comparison of offspring born with large for gestational age (LGA)
demonstrated no difference in proinsulin levels, while confirmed significantly
higher leptin (3.2 ± 1.2; 2.7 ± 1.2; 2.3 ± 0.9 ng/ml), L/A (7.0 ± 12.8; 2.0 ± 2.8;
1.1± 1.1) and sCD14 (1.8 ± 1.6; 0.7 v 0.4; 1.0 ± 0.8 μg/ml) levels in GDM
(N=14) than in NGT_Ob (N=8) and NWCs offspring (N=46).
Conclusion: Newborns of GDM mothers exhibit increased proinsulin,
leptin, L/A and sCD14 levels than offspring of obese NGT mothers.
While proinsulin seems to explain the higher birth weight of the children,
leptin and sCD14might partially explain the risk of developing low-grade
inflammation and metabolic disturbances in adult life.
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Disclosure: M. Fabrizi: None.
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Chemerin and omentin-1 circulating and gene expression levels in
adipose tissue and placenta in women with gestational diabetes
P.C. Tsiotra1, P. Halvatsiotis2, K. Patsouras3, E. Maratou1, E.
Salamalekis3, S.A. Raptis1, G. Dimitriadis2, E. Boutati2;
1Dept. of Basic Sciences, Mol. Biology Lab., Hellenic National Diabetes
Center (HNDC), 22nd Department of Internal Medicine, University of
Athens, Medical School, University General Hospital “Attikon”, 33nd
Dept of Obstetrics and Gynecology, University of Athens, Medical
School, University General Hospital “Attikon”, Athens, Greece.

Background and aims: Gestational diabetes mellitus (GDM) is defined as
a state of glucose intolerance characterized byβ-cell dysfunction and insulin
resistance. Maternal adipose tissue and the placenta secrete various
adipokines such as chemerin and omentin-1 that could play a role in the
development of insulin resistance in human pregnancy.We examinedwheth-
er chemerin and omentin-1 mRNA and protein production is altered in
GDM women and whether this might relate to indices of insulin resistance.
Materials and methods: Maternal peripheral blood, visceral adipose
tissue (VAT), subcutaneous adipose tissue (SAT) and placenta tissues
were obtained from GDMwomen -with and without obesity- and normal
glucose tolerant (NGT) pregnant women, at the time of the Cesarean
section. We developed a real-time quantitative RT-PCR using
fluorecently labelled hybridization probes to detect relative chemerin
and omentin-1 mRNA levels in VAT, SAT and the placenta. Circulating
chemerin and omentin-1 protein levels were measured in all women by
use of standard commercial ELISAs. Fasting plasma glucose and insulin
(RIA) levels were measured from maternal peripheral blood.
Results: Circulating chemerin was significantly higher in GDM-obese com-
pared to NGT-non-obese women (Table) and correlated positively with BMI
and HOMA-IR at delivery. Circulating omentin-1 was significantly lower in
GDM (obese and non-obese) compared to NGT-non-obese women (Table)
and was negatively correlated with BMI. Chemerin mRNA is expressed
significantly higher in both fat depots (SAT and VAT) compared to placenta
in all women (6-to 24-times, p<0.05) and its expression in VAT in GDM-
obesewas higher compared toNGT-non-obesewomen (Table). Omentin-1 is
expressed significantly higher in VAT compared to SAT (50- to 100-times,
p<0.01) and its expression in placenta was negligible in all women (Table)
Conclusion:Maternal adipose tissue and especially VAT is the main site
of chemerin and omentin-1 mRNA expression in at term human pregnan-
cy. Chemerin is elevated and omentin -1 protein production is decreased
in GDM-obese women. This finding together with the positive associa-
tion of chemerin with markers of insulin resistance, suggest a potential
role of these adipokines and more especially of chemerin in the develop-
ment of insulin resistance in these women.

Disclosure: P.C. Tsiotra: Employment/Consultancy; YES.

927
Gestational diabetes modulates cholesterol homeostasis in human
fetoplacental endothelium
Y. Sun1, S. Kopp2, C.C. Gali1, M. Zandl1, E. Fanaee-Danesh1, I.
Björkhem3, G. Desoye2, C. Wadsack2, U. Panzenboeck1;
1Medical University of Graz, 2Department of Obstetrics and Gynecology,
Medical University of Graz, Graz, Austria, 3Division of Clinic Chemistry,
Karolinska Institute, Stockholm, Sweden.

Background and aims: Gestational diabetes mellitus (GDM) is associ-
ated with hyperinsulinemia, hyperlipidemia and disordered cholesterol
metabolism in the maternal circulation. Cholesterol can be efficiently
delivered into the fetal circulation across human term fetoplacental endo-
thelial cells (HPEC) via ABCA1 and ABCG1. The aim of this study was
to investigate how GDM affects cholesterol metabolism in HPEC and to
explore the underlying mechanism(s) of alteration.
Materials and methods: HPEC were isolated from fetal arterial vessels
of term placentas from GDM or healthy subjects. Cholesterol biosynthe-
sis and esterificationwere determined by TLC using cholesterol precursor
[14C]-acetate. HPEC were labeled with [3H]-cholesterol or [3H]-24S-
hydroxycholesterol to perform sterol efflux assays, using fetal serum,
HDL3, or apoA-I as acceptors. Cellular ROS production was measured
using H2DCFDA dye. Oxysterol levels in HPEC and umbilical cord
plasma were quantified by GC-MS.
Results: GDM promoted cholesterol biosynthesis in HPEC by up-
regulating SREBP2 mRNA expression and HMGCRmRNA and protein
levels. Total cellular cholesterol levels were maintained through that
GDM significantly enhanced cholesterol release from HPEC as a result
of up-regulation of ABCA1 and ABCG1. Similar results were obtained
when control HPEC were incubated with LXR against TO901319, 27-
hydroxycholesterol, 24(S)-hydroxycholesterol, 7-ketocholesterol, or 7β-
hydroxycholesterol. GDM conditions further upregulated Cyp27A1 tran-
scription and increased the production of reactive oxygen species (ROS).
ROS generated oxysterols were significantly increased in GDM HPEC.
24(S)-hydroxycholesterol release to fetal serum was more efficient in
GDM than in control HPEC.
Conclusion: The GDM environment modulates cholesterol homeostasis
by enhancing cholesterol biosynthesis which is compensated by increas-
ing cholesterol efflux in response to LXR activation due to increasing
oxysterol presence in the fetoplacental endothelium.
Supported by: FWF DK-MCD
Disclosure: Y. Sun: None.

928
Elucidating the role of novel angiogenesis-related proteins, FKBPL
and SIR-1, in trophoblast cells exposed to diabetic stimuli: potential
implications for preeclampsia
L. McClements1,2, R. McNally1, A. Alqudah1, T. Robson2, C.J.
Watson1, T.J. Lyons1;
1Centre for Experimental Medicine, Queen's University Belfast, Belfast,
UK, 2Molecular and Cellular Therapeutics, Royal College of Surgeons in
Ireland, Dublin, Ireland.

Background and aims: Diabetic vascular complications are closely re-
lated to irregular angiogenesis, oxidative stress and lipid peroxidation.
Preeclampsia (PE) is a pregnancy condition characterised by high blood
pressure, proteinuria and multi-organ dysfunction. PE occurs in 4-6% of
pregnancies; however in women with diabetes the incidence of PE is
increased four-fold. Furthermore, PE does not only have short-term risks,
but long-term is associated with cardiovascular disease and/or Type 2
diabetes in both mothers and offspring. Despite research efforts in this
area, currently there are no reliable early biomarkers, preventative or
treatment strategies for PE, other than delivery. Moreover, paucity of
mechanistic data is impeding the development of successful preventative
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and curative therapies of PE, particularly in the context of diabetes. The
novel angiogenesis-related protein, FKBPL, is a critical regulator of de-
velopmental and pathological angiogenesis and closely associated with
nutrient-sensing protein, SIRT-1. Therefore, FKBPL may play a key role
in the pathophysiology of PE associated with diabetes.
Materials and methods: Three different trophoblast cells lines
(HTR8.SV.neo, BeWo and Jar) were exposed to diabetic stimuli: normal
vs. high glucose (5.5 vs. 10, 20, 40 mM), native vs. highly oxidised,
glycated low density lipoprotein (N- vs. HOG-LDL; 25 μg protein/ml),
or hypoxia (1%); then FKBPL and SIRT-1 protein expression and mRNA
levels were measured in cell lysates. FKBPL and SIRT-1 were also mea-
sured in placental extracts using western blotting.
Results: FKBPL and SIRT-1 protein expression differed across the three
trophoblast cell lines, with Jar cells expressing the highest levels of
FKBPL and SIRT-1, BeWo cells expressing the lowest level of SIRT-1
and HTR8.SV.neo cells expressing the lowest level of FKBPL. In BeWo
cells treated with high vs. normal glucose (48 h), FKBPL mRNA levels
were increased 1.3-fold (10mM; p=0.001; n=3), 1.21-fold (20mM;
p=0.03; n=3) and 1.46-fold (40mM; p=0.007; n=3). In HTR8.SV.neo
cells treated with HOG-LDL (24 h) a 2-fold increase of FKBPL protein
was demonstrated compared to native LDL (p=0.048; n=4). No signifi-
cant changes in FKBPL or SIRT-1 protein expression were observed in
Jar cells treated with HOG-LDL, perhaps because of higher FKBPL
protein expression in Jar vs. HTR8.SV.neo (p=0.03; n=3). Exposure of
HTR8.SV.neo cells to hypoxia (1%) led to 2.4- and 3.8-fold reductions in
FKBPL (p=0.003; n=3) and SIRT-1 (p=0.02; n=3) protein expressions,
respectively. In concert, we have previously published that endothelial
cells (HMEC-1) exposed to hypoxia (0.1%) exhibited reduced FKBPL
secretion. FKBPL is also strongly expressed in placental extracts.
Conclusion: Our data suggest that FKBPL and SIRT-1 may have impor-
tant regulatory and biomarker roles in the development of PE as a vascu-
lar complication of diabetes. Pregnancies complicated by both diabetes
and PE might exhibit elevated levels of FKBPL/SIRT-1 in early gestation
(hyperglycaemia, oxidative stress) and reduced levels in late gestation
(placental hypoxia). We plan to investigate this in longitudinal plasma
samples from patients with and without diabetes, and with and without
PE.
Supported by: The department for the Economy PhD studentship
Disclosure: L. McClements: None.
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Amino acid profile in metformin vs insulin treated women with ges-
tational diabetes
M.S. Huhtala1, K. Tertti2, T. Rönnemaa3;
1Department of Obstetrics and Gynecology, University of Turku,
2Department of Obstetrics and Gynecology, Turku University Hospital,
3Department of Medicine, University of Turku, Turku, Finland.

Background and aims: Gestational diabetes mellitus (GDM) is a grow-
ing health concern worldwide. While recent evidence is supporting the
safety of metformin use in the treatment of GDM, the detailed data con-
sidering long term consequences and the effect on maternal and fetal
metabolism is mostly lacking. Amino acids influence intermediary me-
tabolism. Changes in aromatic and branched chain amino acids have been
associated with insulin resistance and type 2 diabetes. This study was
conducted to investigate whether metformin treatment of GDM affects
the amino acid profile of the mother or the fetus and to find out if it causes
adverse or favourable changes in the metabolome compared to conven-
tional insulin treatment.
Materials and methods: 217 pregnant women diagnosed with GDM
were randomized to receive either metformin (110) or insulin (107).
Serum samples were available from 99 metformin and 91 insulin treated
women at the time of GDM diagnosis (mean 30th week of pregnancy).
Another serum sample was collected at 36th week of pregnancy. Cord

blood samples were obtained from new-borns exposed to metformin
(n=98) or insulin (n=98) during gestation. NMR spectroscopy was used
to determine serum concentrations of 9 amino acids (alanine, glutamine,
glycine, isoleucine, leucine, valine, histidine, phenylalanine and tyro-
sine), 3 ketone bodies (acetate, acetoacetate and 3-hydroxybutyrate),
and 5 glycolysis related metabolites (glucose, lactate, pyruvate, citrate
and glycerol). Student’s t-test and Pearson correlations were used for
statistical analysis.
Results: The rise in alanine (58.8 μmol/l vs. 31.5 μmol/l, p<0.0001) and
isoleucine (6.69 μmol/l vs. 2.37 μmol/l, p=0.023) during the treatment
was larger in the metformin group compared to insulin. Other branched
chain, aromatic or other amino acids were not affected by metformin.
Serum lactate (273 μmol/l vs. 119 μmol/l, p=0.015) and citrate (13.7
μmol/l vs. 8.22 μmol/l, p=0.017) increased slightly more in the metfor-
min group. Alanine or isoleucine concentrations at 36th week of preg-
nancy or their changes were not associated with glycemic control
(HbA1c) of the mothers, birth weight of the baby ormaternal weight gain.
In cord serum samples, the only difference was higher alanine in the
metformin group (487 μmol/l vs. 446 μmol/l, p<0.001).
Conclusion: Metformin treatment of GDM causes a similar clearcut in-
crease in serum alanine concentration as previously reported in non-preg-
nant, non-diabetic subjects. Alanine is a major source for liver gluconeo-
genesis. Its increase in serum in the metformin group may be a conse-
quence of the suppressing effect of metformin on gluconeogenesis.
Overall, the observed changes in the metabolome were small and the data
are unlikely to raise health concerns in the mother or the fetus. However,
the mechanism behind the altered amino acid profile as well as its clinical
significance need yet further studies.

Clinical Trial Registration Number: NCT01240785
Supported by: TUH foundation, State research funding for TUH
Disclosure: M.S. Huhtala: Grants; Foundation of Turku University
Hospital, State funding for university level health research.

930
Exposome of placenta: the effect of maternal adipose tissue metabo-
lism on the placenta
G.Medina-Gomez1, M. Díez-Hochleitner1,2, Y. Vivas1, A. Izquierdo1, P.
Corrales-Cordón1, J. Pita2, J. Sevillano2, M. Ros1, M.P. Ramos2;
1Ciencias Basicas de la Salud, Universidad Rey Juan Carlos, Alcorcon,
2Universidad San Pablo CEU, Madrid, Spain.

Background and aims:The placenta is exposed to different environmen-
tal signals during pregnancy. The so-called exposome of the placenta can
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alter the proper placental development and therefore affect the correct
fetal development. Recently, preliminary studies have pointed to a possi-
ble communication between the placenta and the expandability of the
adipose tissue during gestation. The aim of this work is to investigate
the different effects of metabolic situations with alterations in the adipose
tissue (increased or altered distribution) in placental metabolism in
rodents.
Materials and methods: For the obese pregnant model, 8-weeks-old
wistar rats were fed standard diet or moderated cafeteria diet (MFD).
Body mass index (BMI), biochemical parameters and different cytokines
were measured at day 30. After 35 days with the diet, rats were crossed
and gestation was followed until day 20 (G20). For the model with alter-
ation of adipose tissue, 3-month-old peroxisome proliferator-activated
receptor gamma 2 knockout (PPARγ2KO) mice were crossed and
sacrificed at day G18. We performed GTT (glucose 1g/kg BW) and
ITT (insulin 0.75U/kgBW). Lipid metabolism gene expression, enzymat-
ic activities and metabolomic analysis was measured in placenta form
both models.
Results: Our data showed that a MFD significantly increased body
weight (BW) of rats compared with rats fed control diet in the first week
(227. 3± 2.3 g vs. 215.1 ± 3.2 g (P˂0. 01), with significant differences
during the 35 days with the diet. However, at G20, neither differences
were detected in the BW nor the placental weight of rats fed MFD in
comparison with rats fed control diet. Although fetuses number per litter
was similar, the fetuses weight from obese mothers was significantly
lower (p<0.01) compared with fetuses from control diet mothers. Only
cholesterol content was significantly decreased (p<0.05) in placenta from
obese rats; however, Glut 1 and lipin gene and protein expression was
significantly increased in obese compared with control diet rats.
Cystathionine was significantly increased in the metabolomic analysis
in obese pregnant rats. Although pregnant PPARγ2KO mice showed
increased BW at G18, no differences were found in placenta or fetuses
weight. Deletion of PPARγ2 during gestation revealed different fat dis-
tribution, significant increased triglyceride content in liver, but not differ-
ences in lipid content in placenta, despite decreased lipropotein lipase
gene expression. Of note, the placentas from PPARγ2KOmice presented
some degree of inflammation, with significant increase of the ratio iNOS/
Arginase.
Conclusion: Impairment of adipose tissue expandability during pregnan-
cy has an effect on metabolic adaptations in the pregnant that can alter the
placenta exposome. These adaptations are promoted in placental lipid and
carbohydrate metabolism, with the purpose of normal gestation to term.
Supported by: BFU2013-47384-R, BFU2016-78951-R, SAF2014-56671,
30VCPIGI02, BFU2015-70454-
Disclosure:G. Medina-Gomez:Grants; MINECO (BFU2013-47384-R,
BFU2016-78951-R), URJC-Banco Santander (30VCPIGI02),
ADIPOPLAST (BFU2015-70454-REDT).
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Pregnancy outcomes in women diagnosed with type 1 diabetes in
childhood: a national electronic record-linked cohort study
L. Allen1, R. Cannings-John2, A. Evans3, D. Thayer4, S. Paranjothy3, D.
Fone3, C. Dayan1, J. Gregory3;
1Diabetes Research Group, Cardiff University, 2Centre for Trials
Research, Cardiff University, 3Division of Population Medicine, Cardiff
University, Cardiff, 4Centre for Health Information, Research and
Evaluation, Swansea University, Swansea, UK.

Background and aims: The Brecon register is a near complete (98%
ascertainment) community-based register of type 1 diabetes (T1D) diag-
nosed prior to age 15 in Wales since 1995 (n=3289.) This national ap-
proach means the Brecon Cohort is representative of all individuals with
childhood onset T1D in Wales, and avoids the biases observed in previ-
ously published clinic-based studies. This study aims to utilise the Brecon
register to compare pregnancy outcomes in young women (up to age 35)
with childhood onset T1D and women without childhood onset T1D
(general population.)We will also describe the relationship between preg-
nancy outcomes, maternal age and duration of T1D, which is not current-
ly understood. This study forms part of a programme of work aimed at
identifying individuals that develop early complications of T1D, who are
likely to benefit from new interventions, such as immunotherapy to pre-
serve beta cells. Since pregnancy outcomes are strongly influenced by
glycaemic control at conception, they are especially likely to be influ-
enced by beta cell function in the years after diagnosis.
Materials and methods: The Brecon register was linked to multiple
national datasets in the Secure Anonymised Information Linkage
(SAIL) databank, to conduct an electronic record-linked cohort study of
pregnancy in women under 35 in Wales from 1995-2013. The outcome
measures were pre-eclampsia, preterm birth (<37 weeks), low birth
weight (≤2.5kg), small for gestational age (SGA) (≤10th centile),
macrosomia (≥4kg), large for gestational age (LGA) (≥90th centile), con-
genital malformations, stillbirths and hospital admissions in the first year
of life. Confounders including maternal age and socioeconomic status,
parity, mode of delivery, gestation, birth weight, gender, smoking and
breastfeeding were adjusted for as appropriate. Analysis involved logistic
regression, with estimates of effects between groups reported as odds
ratios (OR) with 95% confidence intervals (95%CI.)
Results: 197,796 births were eligible for inclusion. 330 births were to
mothers with childhood onset T1D. Baseline characteristics were compa-
rable, with the exception of mode of delivery (66% Caesarean section in
mothers with childhood onset T1D vs 18.5% in the general population)
and mean gestation at delivery (35.7 vs 39.7 weeks.). All adverse out-
comes except SGAwere more common in mothers with childhood onset
T1D; pre-eclampsia crude OR 3.31 (95% CI 2.46, 4.46), preterm birth
11.30 (9.09, 14.06), macrosomia 1.80 (1.35, 2.40), LGA 2.28 (1.70,
3.05), low birth weight 2.45 (1.83, 3.28), stillbirths 10.50 (6.12, 18.01),
congenital malformations 2.88 (1.99, 4.18), admissions during first year
of life 3.35 (2.68, 4.19), SGA 0.18 (0.08, 0.37.) All except stillbirths and
congenital malformations remained significant after adjusting for
confounders.
Conclusion: Our study demonstrates that a record-linkage approach can
be used to describe pregnancy outcomes in a community-based cohort.
Pregnancy outcomes remain poor in mothers with childhood onset T1D,
despite significant advances in obstetric and diabetes care. Measures to
preserve beta cell functionmay improve outcomes, and further studies are
required to explore this.
Supported by: DRWF Pump Priming Grant
Disclosure: L. Allen: Grants; Diabetes Research and Wellness
Foundation provided funding for this study.
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932
Risk factors for neonatal acidosis in women with type 1 diabetes

P. Gutaj1, U. Mantaj2, A. Zawiejska1, E. Wender-Ożegowska1;
1Division of Reproduction, Poznan University of Medical Sciences,
2Obstetric Ward IV, Gynecologic and Obstetric University Hospital,
Poznan, Poland.

Background and aims: Type 1 diabetes is associated with increased risk
of adverse neonatal outcomes, including neonatal asphyxia. Low pH
values in the umbilical artery have strong association with neonatal out-
comes and have been widely adopted in clinical practice, especially in
high-risk populations. The aim of this study was to identify factors asso-
ciated with low arterial pH values (pH< 7.10) in infants of type 1 diabetic
mothers.
Materials and methods: Clinical and laboratory data of 1069 women
with type 1 diabetes and their infants from a period between 1993 and
2015 were extracted from clinical records of a tertiary care center of our
university. Between 1993 and 2005 the recommended HbA1c in preg-
nancy was < 7.0 %, and from 2006 < 6.1%. Data of 280 women were
excluded from the analysis due to: miscarriage (pregnancy loss < 22
weeks), multiple pregnancy and incomplete data. Finally, data of 789
women was included in the analysis. Based on pH values in the umbilical
artery of their infants, women were divided into 2 groups: NORMAL pH-
pH ≥ 7.10 and LOW pH- pH<7.10. Determinants of the LOW pH in
umbilical artery were identified by logistic regression with data presented
as odds ratios and 95% confidence intervals.
Results: 72 (9.1%) infants had LOWpH in the umbilical artery. LOWpH
values were associated with decreased Apgar score at 1 minute (0.76
[0.70-0.82]) and 5 minute (0.77 [0.69-0.85]) after birth. Maternal age,
age at diagnosis of diabetes and diabetes duration had no association with
LOW umbilical artery pH. Maternal pre-pregnancy BMI, the presence of
diabetic vascular complications, chronic hypertension, and gestational
hypertension/preeclampsia had no impact on LOW umbilical artery pH.
LOW pH values were not associated with gestational age at delivery and
the degree of prematurity (late to moderate preterm 32-37 weeks, very
preterm- 32-28 weeks and extremely preterm- < 28 weeks). There was
association between maternal HbA1c [%] analyzed before delivery and
LOW pH in the umbilical artery- 1.40 [1.11-1.78], P=0.005. Similar
association was found for HbA1c analyzed between 20-24 weeks- 1.29
[1.03-1.63], P=0.026. There was no association between the first trimester
HbA1c level as well as lack of preconception care and LOW pH in the
umbilical artery. There was association between urgent cesarean section
(N=53) and LOW pH in the umbilical artery 1.64 [1.11-2.44], P=0.01 and
this association was independent of HbA1c analyzed before delivery.
There was no association between both neonatal LGA (birthweight> 90
percentile) and SGA (birthweight < 10 percentile) and LOW pH in the
umbilical artery.
Conclusion: Lack of efficient glycemic control after first trimester of
pregnancy is the strongest predictor of neonatal acidosis in women with
type 1 diabetes. However in the group of urgent cesarean sections for fetal
distress, low umbilical artery pH values cannot be explained by maternal
hyperglycemia.
Disclosure: P. Gutaj: None.

933
Maternal and perinatal outcomes in all diabetes pregnancies and
controls in Kronoberg 2009-2012
A. Stogianni1,2, L. Lendahls3,4, M. Thunander2,3;
1Department of Internal Medicine, Central Hospital, Kronoberg, Växjö,
2Department of Clinical Sciences, Endocrinology and Diabetes, Lund
University, Lund, 3Deparment of Research and Development, Region
Kronoberg, Växjö, 4Department of Health and Caring Sciences,
Linnaeus University, Kalmar, Sweden.

Background and aims: To compare maternal and perinatal outcomes in
women with pregestational (PDM) type 1 (T1D) or type 2 diabetes (T2D)
and gestational diabetes mellitus (GDM) and compare these to those of
pregnancies not complicated with diabetes. In Kronoberg nurses take
greater responsibility than is usual in prenatal diabetes care.
Materials and methods: Retrospective records review of 281 pregnan-
cies during 2009-2012, including all 145 complicated by diabetes in the
region. Rates of maternal (abortion, preeclampsia, pre-delivery, vaginal/
cesarean sectio delivery, CS) and fetal outcomes (large for gestational age
(LGA), macrosomia (> 4500g), congenital malformations) were assessed,
and examined for potential predisposing or contributing factors such as
maternal age, ethnicity, obesity, weight gain, parity, HbA1c levels and
insulin doses.
Results: There were 48 (33%) PDM and 97 (67%) GDM pregnancies,
that were compared to 136 pregnancies not complicated by diabetes.
Among the PDM 37 women (77.1%) had T1D and 11 (22.9%) T2D.
The PDMmothers were more physically active (p<0.01), and had normal
pregestational BMI (p=0.05) but tended to gain more weight during preg-
nancy compared to the GDM mothers (p=0.06). Compared to GDM the
PDM group rates of CS (24.7% and 41.7%, p=0.03), preterm deliveries
(12.3% and 37.5%, p=0.0001) and LGA (13.4% and 53.2%, p=0.0001)
were increased, and pregestational BMI was associated with macrosomia
(p=0.028). In the GDM group, obesity was associated with LGA
(p=0.038) while excessive weight gain tended to be associated
(p=0.078). In comparison to T1D the T2D women had higher
pregestational BMI (34.0 kg/m2 vs 26.7 kg/m2, p=0.01), tended to be
older (33.5 vs 29.8, p=0.075) and a greater proportion were unemployed
(81.8% vs 27.8%, p=0.02). HbA1c in the second (p=0.04) and third
trimesters (p=0.08) of pregnancy was lower in T2D compared to in
T1D. In T1D significantly more infants were LGA, 59.5% vs 27.3% in
T2D (p=0.05). Among pregnant women with any diabetes type more
were of non-Caucasian origin (p=0.0001), delivered by CS (p=0,042)
andwere smokers (p=0.001), compared to the non-diabetic women, while
weight gain during pregnancy was higher (11.1 kg vs 13.1 kg, p=0.005)
among the women without any diabetes. There was a tendency towards
more LGA neonates in the diabetic pregnancies (p=0.059).
Conclusion: Obesity and excessive weight gain in pregnancies compli-
cated by diabetes were found to be associated with increased risk of
macrosomic and/or LGA neonates. That the weight gain during pregnan-
cy was lower in the diabetic pregnancies, and that the frequency of LGA
in GDM was not elevated indicates that this model of antenatal diabetes
care is successful in those respects. The increased prevalence of LGA in
Type 1 diabetes despite maternal BMI and mostly good glycemic control
warrants both increased clinical attention and further investigation.
Clinical Trial Registration Number: 2013/375-31
Disclosure: A. Stogianni: None.

934
Is fasting plasma glucose in early pregnancy a better predictor of
adverse obstetric outcomes than HbA1c?
L. Mañé1, J. Flores-Le Roux1, D. Benaiges1, L. Gortazar1, M.
Rodríguez2, I. Marcelo2, J. Chillarón1, G. Llauradó1, J. Pedro-Botet1,
A. Payà3;
1Endocrinology, Hospital del Mar, 2Department of Medicine, UAB
University, 3Ginecology, Hospital del Mar, Barcelona, Spain.

Background and aims: Emerging data sustains that an early pregnancy
HbA1c > 5.9% identifies a group of women at high risk for poorer preg-
nancy outcomes regardless of gestational diabetes mellitus (GDM) diag-
nosis. The usefulness of different HbA1c cut-off points has not been fully
evaluated yet. Fasting plasma glucose (FPG) is an inexpensive parameter
and previous studies have also reported significant graded associations
between first trimester FPG levels below those diagnostic of diabetes and
adverse pregnancy outcomes albeit without an obvious threshold at which
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risk increased. Our aim is to determine, in a multi-ethnic cohort, the
suitability of first-trimester FPG and HbA1C levels to identify women
without diabetes at increased pregnancy risk.
Materials and methods: A prospective study was conducted between
April 2013-September 2015. Universal testing for FPG and HbA1c levels
at the first antenatal bloods was performed. All women were screened for
GDM at 24-28 weeks’ gestation using a two-step approach. Primary
outcomes were macrosomia and preeclampsia. We assessed different
FPG and HbA1c cut-off points for associations with primary outcomes.
Odds ratios were adjusted by nulliparity, pre-pregnancy bodymass index,
previous macrosomia, ethnicity, pregnancy weight gain, GDM diagnosis
and anemia.
Results: 1228 pregnancies were included for outcome analysis. Adjusted
odds ratios for associations between different first trimester FPG and
HbA1c cut-off values and primary outcomes are shown in the table.
There was no association between FPG levels and the risk of developing
macrosomia or preeclampsia. Women with HbA1c>5.8% showed an in-
creased risk of macrosomia. A HbA1c≥5.9% threshold was associated
with a higher risk of preeclampsia.
Conclusion: In a multiethnic population, first-trimester FPG levels are
not a better predictor of adverse pregnancy outcomes than HbA1c.

Disclosure: L. Mañé: None.

935
Study on pregnancy outcomes in patients with prepubertal onset of
type 1 diabetes
L. Danyarova, A. Tashmanova;
Diabetology, Scientific-Research Institute of Cardiology and Internal
Diseases, Almaty, Kazakhstan.

Background and aims: The work was initiated to study peculiarities of
pregnancy in patients with prepubertal onset of type I diabetes mellitus
(DMI).
Materials and methods:We examined 27 patients with prepubertal on-
set of DMI. Carbohydrate metabolismwas assessed according to the level
of glycemia (laboratory and self-monitoring with the Akki-check Nano
swab) and glycated hemoglobin (HbaAc). DCAVantage Siemens (USA)
was used to measure glycated hemoglobin (НbА1с) by means of latex
agglutination inhibition. Certified by the National Glycohemoglobin
Standardization Program this method became the reference one. All pa-
tients were basally-bolus insulin therapy Detemir + Novorapid. All pa-
tients were examined in compliance with protocol of management for
patients with pre-gestational diabetes.
Results:Mean age of the examinees, primagravidas, was 24.3 ± 4.9, the
disease onset age and duration being 9.9 ± 3.9 and 11.2 ± 3.4, respective-
ly. Pre-gestational, gestational and post-gestational НвА1с was 8.1 ± 1.1
%, 6.81 ± 1.5 % and 8.8 ±1.6 %, respectively, that is, as it can be seen,
reduced through pregnancy. 27 patients received intensive basal-bolus
therapy with recombinant human insulin, daily dose requirement chang-
ing by gestational age. Thus, daily doses in the first and second trimesters

were 46.7 ± 11.0 and 51.6 ± 15.6 U/d, respectively, the one after delivery
being 48.6 ± 9.7 U. Hypoglycemic episodes were registered almost in all
examinees 3-4 times a week in the first half of pregnancy, severe hypo-
glycemia being observed in three patients, the severest one through coma
being registered in one patient. As to vascular complications, diabetic
retinopathy of various degrees was found in 11 patients (50 %), III-IV
degree diabetic nephropathy being found in four. Diabetic nephropathy
was found progressing, but transient and resolving in six months after
delivery. As to pregnancy outcomes, therapeutic abortion was performed
in three patients, due to morning sickness in one woman and to deterio-
ration of the kidneys in two. Cesarean section was performed at various
gestational ages in 17 (70.8%), at 34-35 week in five patients, at 36-37
week in six women, at 38-39 week in another six. Natural delivery was
performed in seven patients at 38-39 week.
Conclusion: Prepubertal DM onset poses high risk of complications in
pregnancy. Risk of unfavorable pregnancy outcome is the highest one
upon prolongation of pregnancy with contraindications.
Supported by: Clinical observation of patients and learning
Disclosure: L. Danyarova: Employment/Consultancy; Introduction of
patients.

936
Contribution of telemedicine in the management of gestational dia-
betes: comparison of two remote follow-ups, using mydiabby plat-
form or a h24 hotline
S.N. Ngambou, myDiabby;
Diabetologia Service, Douai Hospital, Douai, France.

Background and aims: Telemedical management of gestational diabetes
(GD) can be more effective than the conventional or classical manage-
ment by improving and simplifying the course, increasing patients and
healthcare users satisfaction and enabling significant reductions in costs.
We compared data from a center in the “Ile de France” using the
myDiabby telemedical platform (TLM group), to those of a center in
the “Hauts de France”, carrying out a conventional monitoring, enriched
with a hotline (HOT group).
Materials and methods: The available TLM / HOT data were collected
for all 300 and 203 patients followed in the two centers respectively,
during the year 2015. The main maternal characteristics, essential preg-
nancy data and major events of childbirth were compared. All data were
entered into a computerized program. In addition, a satisfaction question-
naire was sent to the patients and the medical team of the TLM group.
After an initial training workshop, patients in the TLM group were only
followed by e-mails exchanged on a secure messaging system, which
could also be used to send an electronic chart of self-monitoring of blood
glucose. Those in the HOT group had episodic visits and could call the
nurses by H24 hotline, communicate their blood glucose results, which
were then reported manually. Specialised nurses assisted mothers in in-
sulin dose adjustment, under the supervision of medical doctors.
Results: (TLM / HOT) For maternal characteristics, the mean age was 33
/ 30.5 years, patients were less obese in the first group (BMI>25: 20/
80%), and we found history of GD in 15/19% of the mothers. 42/21%
of mothers were more than 35 years old; 5/8% have a history of foetal
macrosomia and 46/40% had a family history of type 2 diabetes. GD was
early diagnosed in 25/44%, insulin was needed in 32/48% of the cases.
Mean term delivery were the same at 39wks, with 28/26% caesarean
section. The average weight of the babies was the same, 3333/3314
grams, of which respectively 3 and 10% were > 4000 grams. In the
TLM group, women were less obese but older, with more history of
diabetes, less early diagnosis and less insulin, same term, caesarean sec-
tions, and the same mean weight of babies but less macrosomes.
Differences between the two populations were moderate except for hos-
pitalizations. While only 2.5% of women in the TLM group were hospi-
talized, this figure rose to 27% in the HOT group, an identical figure was
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found at the national level. Time saving in decision making, improved
overall visibility, catch-up of loss sight were advised as benefits by the
TLM medical team and patients in this group all wished to recommend
this follow-up for identical situations.
Conclusion: The HOT group has already benefited from improved sup-
port thanks to a dedicated team and hotline. "Mother-child" outcomes are
of high quality in an area where medical facilities are lagging behind the
national average. An orientation in this group towards telemedicine is an
option, the results are equal or better with a major benefit at the level of
hospitalizations whose drop close to disappearance is both an organiza-
tional benefit, an improvement in the quality of life of the Future mother
and a very important minimization of the overall cost of care.
Disclosure: S.N. Ngambou: None.

PS 077 Pregnancy and diabetes

937
Reported rates of pregnancy outcomes with Gla-100 and Gla-300:
results from a post-marketing survey of pharmacovigilance data
D. Ozkaya1, M. Bertolini1, J. Pagan2;
1Sanofi, Paris, France, 2Sanofi, Bridgewater, USA.

Background and aims: Approximately 2-5% of pregnancies are com-
plicated with diabetes, and hyperglycaemia has been associated with an
increased risk of birth defects compared with the general population.
Maintenance of normal glycaemic levels, including with use of exoge-
nous insulin, is recommended to minimise the risks of foetal and maternal
complications during pregnancy. Insulin glargine 100U/ml (Gla-100) and
300 U/ml (Gla-300) are long-acting insulin analogues that have been
shown to provide good glycaemic control with low risk of hypoglycaemia
in people with diabetes; as such, they may offer beneficial treatment
options in pregnancy. Currently, there are no randomised controlled trials
specifically designed to investigate the rate of birth defects in pregnancies
where insulin glargine is administered.
Materials and methods: Using Medical Dictionary for Regulatory
Activities (MedDRA) terms, a cumulative search of Sanofi’s global
pharmacovigilance database was performed to identify pregnancy out-
comes for women using insulin glargine.
Results: Post-marketing searches identified 2695 (574 solicited, 2121 un-
solicited) cases of exposure to Gla-100 during pregnancy, and 43 (28
solicited, 15 unsolicited) for Gla-300. Cases were reviewed to remove
non-relevant reports, leaving 2681 cases of Gla-100 use in pregnancy and
42 cases with Gla-300 (Table). Cumulative patient exposure was
90,860,252 and 572,677 patient-years for Gla-100 and Gla-300, respective-
ly. Reporting rates for adverse events of specific interest were 29.5/
1,000,000 patient-years with Gla-100 and 73.3/1,000,000 patient-years with
Gla-300. Congenital, familial and genetic anomalies were rare with Gla-100
(82, 3.1%) and were mostly cardiac (42, 1.6%), limb (9, 0.3%) or gastroin-
testinal (6, 0.2%) malformations; no congenital, familial or genetic anoma-
lies were observedwithGla-300 for the reporting period. The rates observed
for Gla-100 were consistent with the rate of birth defects reported for the
general population, being ~3% of all live births. Spontaneous abortions with
insulin glargine were also rare (4.3%with Gla-100, 0.0%with Gla-300) and
consistent with miscarriage rates observed in the general population (10%).
Conclusion: Rates of spontaneous abortions and congenital anomalies
were low for Gla-100 and Gla-300 and consistent with rates in the general
population. These results indicate the use of insulin glargine during preg-
nancy is not associated with any specific adverse effects on pregnancy
and no specific foetal malformations or neonatal toxicity.
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Supported by: Sanofi
Disclosure: D. Ozkaya: Employment/Consultancy; Sanofi.

938
TheCONCEPTT-Diet study: an analysis of diet and glycaemia in UK
women with type 1 diabetes before and during pregnancy
S. Neoh1, J. Grisoni2, Z.A. Stewart1, D.S. Feig3, H.R. Murphy1,4;
1Institute ofMetabolic Science, Cambridge, 2Cambridge University NHS
Foundation Trust, Cambridge, UK, 3Mount Sinai Hospital, Toronto,
Canada, 4Norwich Medical School, Norwich, UK.

Background and aims: CONCEPTT is a multicentre randomised con-
trolled trial evaluating the impact of real-time continuous glucose monitor-
ing (RT-CGM) onmaternal glycaemic control before and during pregnancy.
CONCEPTT-Diet is a prospective observational study of UK participants
aiming to investigate the relationship between maternal diet and glycaemia.
Materials and methods:Women with Type 1 diabetes, aged 18-40 years,
using insulin pump therapy or multiple daily injections with baseline HbA1c
48-86 mmol/mol (6.5-10%) were eligible for the study. Participants were
randomised to either RT-CGM or Home GlucoseMonitoring (HGM) added
to standard insulin delivery. UK participants who consented to be involved
in the dietary study completed a 3-day food diary at run-in and at 24 weeks
(pre-pregnant cohort) or at 34 weeks gestation (pregnant cohort). Dietary
analysis was performed using validated software Dietplan 6.0.
Results: There were 54 participants in the pre-pregnant cohort. Baseline
mean energy intake was 1577 kcal/day, of which 42% was derived from
carbohydrates (mean 175 g/day) and 41% from fat (mean 71 g/day). 49%
ofmean daily carbohydrate intake was from recommended sources. In the
HGM group (n=30), mean daily protein consumption increased between
baseline and follow-up, due to increased consumption of meat, bread and
cheese. Carbohydrate intake from confectionary increased in both HGM
and CGM groups, with greater change observed in the CGM group (40%
v. 25%). In the pregnant cohort (n=44), mean daily energy intake was
1764 kcal, of which 43% was from carbohydrates (mean 204 g/day) and
40% from fat (mean 78 g/day). 49% of mean carbohydrate intake was
from recommended sources. At baseline, macronutrient intake was more
evenly spread throughout the day with larger snacks and smaller meals
compared to the pre-pregnant cohort. No significant change in macronu-
trient consumption was observed in the HGM group (n=25) between
baseline and follow-up. In the CGM group (n=19), mean fat consumption
decreased by 10 g/day, but baseline fat intake was high (mean 85 g/day).
Carbohydrate intake from confectionary also decreased in both groups
with greater change observed in the CGM group (40% v. 30%).
Conclusion: Participants in this study demonstrate increased energy con-
sumption from fats and corresponding lower consumption from carbohy-
drates compared to the background UK population. More than half the
carbohydrates consumed are from non-recommended sources. Mean dai-
ly protein consumption increased between baseline and follow-up in the
women randomised to HGM before pregnancy but not during pregnancy.
Mean carbohydrate intake from confectionary decreased in all groups
with a greater change observed in the women receiving RT-CGM.
Clinical Trial Registration Number: NCT01788527
Supported by: JDRF CCTN, NIHR
Disclosure: S. Neoh: None.

939
Are pregnancy outcomes different in women with IADPSG-
diagnosed gestational diabetes treatedwith insulin compared to those
receiving medical nutritional therapy only
D. Bogdanet, A. Egan, B. Kirwan, L. Carmody, F. Dunne;
Diabetes and Endocrinology, Galway Diabetes Research Centre, National
University of Ireland Galway, Galway, Ireland.

Background and aims: Use of IADPSG diagnostic criteria for GDM
diagnosis is now common in Europe. In Ireland, the prevalence of GDM
using these criteria is 12.4%. The objective was to assess if women with
GDM diagnosed using IADPSG criteria treated with insulin have com-
parable pregnancy outcomes to those treated with medical nutritional
therapy (MNT) only.
Materials and methods: This retrospective cohort study included 752
GDM women on insulin (GDM-I) and 567 GDM women on MNT
only (GDM-M). All women were managed within the Atlantic
Diabetes in Pregnancy clinical network. Maternal outcomes examined
were pregnancy-induced hypertension (PIH), preeclampsia (PET),
antepartum (APH) postpartum hemorrhage (PPH), polyhydramnios,
and cesarean delivery. Fetal outcomes examined were shoulder dysto-
cia (SD), malformations, hypoglycemia, prematurity, mortality, neona-
tal intensive care unit admission (NICU), macrosomia (>4kg) and
large and small for gestational age (LGA> 90th centile, SGA < 10th

centile).
Results: GDM-I women were more obese (BMI>30kg/m2) compared to
GDM-M women (66.5% vs 49.2%; p<0.01) and more likely to have a
family history of type 2 diabetes (68.1% vs 61.3%p=0.01). There were no
differences in ethnicity, parity or smoking between groups. Systolic BP
(121 vs 119mmHg; p<0.01) was greater in the GDM-I group at baseline.
Results of the OGTT showed a higher fasting blood glucose (5.3 vs 4.9
mmol/l; p<0.01) and a higher 2-hour blood glucose (7.8 vs 7.4 mmol/l;
p<0.01) in women with GDM-I compared to GDM-M. Women with
GDM-I had a greater risk of polyhydramnios (aOR 2.33, 95%CI 1.31-
4.14) and were more likely to deliver by cesarean section (aOR 1.67,
95%CI 1.25-2.23). There was no difference between the groups for rates
of PET, PIH, APH and PPH. Perinatal mortality, congenital
malformations and rates of SGA were also similar between groups.
Infants of women with GDM-I compared to GDM-M were delivered
earlier (39 vs 40 weeks; p<0.01) but rates of prematurity were similar,
and had a greater median birth weight (3595 vs 3440 grams; p<0.01).
Rates of macrosomia (22.2% vs 12.7%; p<0.01) and LGA (19.7% vs
12.5%; p<0.01) were greater in GDM-I vs GDM-M but rates of SD and
hypoglycemia were similar. GDM-I vs GDM-M mothers had a higher
HbA1C (5.6% vs 5.4%; p<0.01) despite treatment. Infants of GDM-I
mothers were more likely to require NICU admission (aOR 4.88.
95%CI 3.54- 6.73). On subgroup analysis, a BMI ≥30 kg/m2 had a greater
impact on rates of macrosomia (26.5% vs 16.2%; p<0.01) and LGA
(22.5% vs 15.1% p<0.01) in GDM-I compared to GDM-M women. In
addition, a BMI ≥ 25 kg/m2 had a greater impact on rates of elective
cesarean section (48.9%, 31.6%, p<0.01) in GDM-I compared to
GDM-M women. As the maternal BMI increased, the rates of admission
to NICU increased in both groups but was greater in the GDM-I group
(p<0.01).
Conclusion:GDM-I and GDM-Mmothers have similar rates of maternal
medical morbidities despite having a greater baseline risk factor profile.
Despite this, the rate of delivery by CS remains greater primarily driven
by elective intervention in the GDM-I group. Infant morbidities are sim-
ilar between groups but macrosomia and LGA continue to be greater. This
may be secondary to a higher starting maternal BMI or inadequate gly-
cemic control. Perhaps in women with a higher baseline risk profile,
blood glucose targets need to be even tighter. This requires further
investigation.
Disclosure: D. Bogdanet: None.

940
Type 1 diabetes treated with insulin pump or conventional insulin
therapy in pregnancy: tertiary hospital outcomes
C. Silvestre1, A. Gomes1, M.R. Carvalho1, A. Wessling1, L. Pinto2, M.J.
Bugalho1;
1Endocrinology, Hospital Santa Maria- CHLN, 2Gynecology and
Obstetrics, Hospital Santa Maria- CHLN, Lisboa, Portugal.
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Background and aims: Good metabolic control at conception and dur-
ing pregnancy is important for diabetic women, in order to reduce the risk
of fetal and maternal adverse outcomes. It is still uncertain whether con-
tinuous subcutaneous insulin infusion (CSII) provides better maternal and
child outcomes over multiple daily injections (MDI). The aim of this
study was to compare metabolic control and maternal-fetal outcomes in
women with type 1 diabetes managed on CSII compared with MDI.
Materials and methods: Retrospective study of type 1 diabetes pregnant
women data, who attended specialized appointments on a tertiary hospital,
from 2012-2016. Macrosomia defined as weight >4000 g, large for gesta-
tional age (LGA) as percentile >90 and preterm delivery as < 37 weeks.
Results: From a total of 54 type 1 diabetic pregnant women, 48 patients
were included: 22 CSII and 26 MDI, with similar ages (33 vs 30 years),
diabetes duration (16 vs 15 years) and complications prevalence (micro-
vascular 45 vs 40%; none macrovascular cases registered). Preconception
hemoglobin A1C (HbA1C) was lower in CSII group (7,8 vs 10,1%,
p<0,05), as well as global pregnancy HbA1C (6,7 vs 7,5%, p<0,05).
This reflects the lower first and second trimesters’ HbA1C in CSII com-
pared to MDI (7,2 vs 8,0%, p<0,05 and 6,6 vs 7,3%, p<0,05); however
there was no statistically significant difference for third trimester (6,6 vs
7,1%, p=0,106). For maternal outcomes, the difference wasn’t statistical-
ly significant for weight gain (13 vs 11 kg), preconception or final body
mass index, severe hypoglycemia (5 vs 0%), ketoacidosis (0 vs 9%),
cesarean delivery (68 vs 74%) and gestational age at delivery (38 vs 37
weeks). Incidences of pregnancy losses (14 vs 15%) and preterm delivery
(32 vs 46%) were similar among both groups. For fetal outcomes, a
higher birthweight was calculated for CSII (3549 vs 2984 g, p<0,05).
Albeit there were more macrosomic (21 vs 6%) and LGA (47 vs 39%)
babies in CSII, the difference was not statistically significant. Secondary
neonatal outcomes did not statistically differ between CSII and MDI:
congenital anomalies (0 vs 3% - cardiac anomaly), neonatal hypoglyce-
mia (12 vs 0%), jaundice (12 vs 7%), perinatal injuries among vaginal
deliveries (9 vs 11%) and neonatal intensive care admission (17 vs 33%).
Conclusion: As reported by other authors, there was a lower HbA1C in
CSII group without increased risk of severe hypoglycemia or diabetic
ketoacidosis. Despite the better metabolic control, the proportion of
LGA and macrosomia was higher than expected in this group. The lower
mean birthweight observed in theMDI group was probably influenced by
a pronounced low birthweight case on a preterm delivery. The lower
HbA1C achieved before conception with CSII proves that this method is
a useful tool to accomplish metabolic goals.
Disclosure: C. Silvestre: None.

941
Treatment with insulin detemir vs NPH during pregnancy in women
with gestational diabetes: comparison of glycaemic control and preg-
nancy outcome
E. Anastasiou1, P. Kazakou1, P. Antsaklis2, G. Ntali2, V. Sarantopoulou1,
G. Daskalakis2;
1Deparment of Endocrinology-Diabetes Center, Alexandra Hospital, 21st
Department of Obstetrics and Gynecology, Alexandra Hospital, Athens,
Greece.

Background and aims: In the literature there is only one study comparing
insulin detemir (Det) versus neutral protamine Hagedorn (NPH) in women
with gestational diabetes mellitus (GDM) regarding safety and efficacy.
The objective of this retrospective study was to compare glycemic control,
pregnancy outcome as well as fetal/neonatal outcome between treatments
with insulin detemir and insulin NPH in women with GDM.
Materials and methods:A total of 192 women with GDMwere included
and two groups were formed. The first group comprised 98 women who
received detemir and the second group comprised 94 women who received
NPH. GDM was diagnosed based on IADSPG/WHO criteria. At the be-
ginning all women were recommended to follow a specific diet and to

perform self-monitored glucose measurements. Treatment with insulin
was initiated based on: fasting blood glucose >95mg/dl or 1-hour postpran-
dial glucose >130mg/dl and/or evidence ofmacrosomia or polyhydramnios
on fetal ultrasound. All patients who needed rapid-acting insulin were
excluded. Data regarding medical history, parameters of glycemic control,
time and mode of delivery and neonatal outcomes were recorded.
Results: Demographics and baseline characteristics in both groups were
similar: ethnicity (Greek: Det 87% vs NPH 82%), age (Det 36±4 vs NPH
37±5yrs), prepregnancy body mass index (Det 29±6 vs NPH 28±7kg/
m2), education, family history of diabetes mellitus type 2 (Det 43% vs
NPH 43%), hypertension (0% in both groups), glycemic control estimat-
ed by Hemoglobin A1c (HbA1c) at diagnosis (median: Det 5.3 vs NPH
5.4%). There were no differences with respect to the week of insulin
initiation (Det 27.7±7 vs NPH 27±7.5 weeks), the total insulin dose (me-
dian: Det 540 vs NPH 527 IU), the duration of insulin therapy (median:
Det 53 vs NPH 56 days), the daily insulin dose/weight at the start and end
of insulin treatment (median: Det 0.1 vs NPH 0.1 IU/kg and median Det
0.14 vs NPH 0.13 IU/kg respectively), as well as the number of insulin
injections per day.Maternal overall weight gain during pregnancy (Det 10
±7 vs NPH 12±9 kg), and weight gain per week since the start of insulin
through to delivery (median: Det 40 vs NPH 110g/wk) did not differ
between the groups. The detemir group had slightly lower, although sig-
nificant, HbA1c level at the end of gestation (median: Det 5.2 vs NPH
5.4%, p=0.035). There were no hypoglycemias or allergic reactions in
both groups. Further, there were no differences regarding perinatal/
neonatal outcomes: time (median: Det 38 vs NPH 38 weeks) and mode
of delivery (Cesarean section: Det 62 vs NPH 48%), pre-term delivery
(Det 14 vs NPH 21%), Apgar score (median: Det 9 vs NPH 9), birth
weight (Det 3298±571 vs NPH 3031±589g), birth weight adjusted for
gender and gestational age (Det 56th±19 vs NPH 50th±11.5 percentile),
percentage of macrosomia (weight >90th percentile) (Det 5.6% vs NPH
0%) and small for gestational age (<10th percentile) (0% in both groups).
Conclusion: Glycemic control and pregnancy outcome were equally ef-
fective in women using insulin either detemir or NPH during pregnancy.
Disclosure: E. Anastasiou: None.

942
Three years experience with FGM/CGM in pregnant women with
type 1 diabetes
M. Landin-Olsson1, H. Strevens2, U. Moll1, D.B. Ursing1;
1Department of Endocrinology, Skane University Hospital in Lund,
2Department of Gynecology and Obstretrics, Skane University Hospital
in Lund, Lund, Sweden.

Background and aims: In pregnancies in women with Type 1 diabetes
(T1D), the risk is increased for malformations, accelerated growth of the
fetus, preeclampsia, premature delivery, shoulder dystophia, sectio and neo-
natal intensive care. A tight blood glucose control is vital to reduce compli-
cations during pregnancy and delivery. The use of flash glucose measure-
ments (FGM) or continuous glucose measurements (CGM) enables a strict
glucose control throughout the whole pregnancy. The aim of this study was
to explore the outcome of pregnancies after use of FGM/CGM.
Materials and methods: All pregnant women with T1D at our hospital
are offered a FGC/CGM system during pregnancy. To date we have had
46 women who have completed the pregnancy wearing a FGM/CGM.
FreeStyle Libre® (Abbott) is most used. In case of non-awareness of
hypoglycaemia, systems with alarm, as Dexcom® or MiniLink®
REALTime Transmittor (Medtronic) are preferred. Glucose curves were
weekly transferred via Diasend system to the diabetologist. Insulin doses
were adjusted by the diabetologist every week after phone calls to the
patients. Target for glucose control was between 4-8 mmol/L.
Results: During pregnancy the women had a median increase of insulin
dose from 43 to 84.5 E/day. Weight went from 71.9 to 86.6 kg. HbA1c
decreased from 56.8 to 44.1 mmol/mol. Mean glucose was 7.5±0.9
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mmol/L during the whole pregnancy. The main time, 52 %, was spent
within glucose target between 4-8 mmol/L. Hypoglycaemia defined as
glucose below 4 mmol/L was present during 12% of time and 37% of
the time the women had glucose above 8 mmol/L. Gestational length
was 38 week, the frequency of preeclampsia was 8.7% and sectio frequen-
cy 38%. Birth weight was 3804 g. The frequency of neonatal
hypoglycaemia was 13%.
Conclusion: It is possible to achieve almost normoglycemia in pregnant
women with T1D with new FGM/CGM technology. The FGM/CGM sys-
tem is necessary to ensure a safe pregnancy without severe hypoglycaemia.
The outcome of these pregnancies was close to women without T1D.
Supported by: Regional Funds Region Skane
Disclosure: M. Landin-Olsson: None.

943
The EValuation Of Ketones INtensive monitoring in women with
Gestational diabetes (EVOKING) study: preliminary results
A. Di Benedetto1, F. Corrado2, F. Mastrantonio3, L. Giunta1, G.
Ciccarella1, R. D'Anna2, B. Pintaudi4;
1Department of Internal Medicine, University of Messina, 2Department
of Obstetrics & Gynecology, University of Messina, Messina, 3A.
Menarini Diagnostics, Florence, 4Diabetes Unit, Niguarda Cà Granda
Hospital, Milan, Italy.

Background and aims: Women with gestational diabetes mellitus
(GDM) are frequently asked to check their ketones levels by measuring
ketonuria before breakfast. The presence of ketosis is associated with
several adverse outcomes both during pregnancy and in the life of the
newborn. Ketosis can be present before main meals (i.e. before lunch and
dinner), and a fasting urine ketone measurement is not sufficient to catch
all the daily ketosis episodes. Blood ketone monitoring which directly
measures β-hydroxybutyrate in blood could be a more accurate test for
detecting ketosis compared with a urine test which mainly measures
acetoacetate. The aim of this study was to evaluate the effect of blood
ketone intensive monitoring for the detection of ketosis in women with
GDM with a negative urinary ketone test.
Materials and methods: This was a single center, observational, prospec-
tive study enrolling consecutive womenwith GDM cared for at the Diabetes
and Pregnancy Unit of a University Hospital. Self-monitoring blood glucose
tests (GlucoMen LX, Menarini, Italy), dietary advice and physical activity
prescriptionwas given according to standard care to all participatingwomen.
Only women with negative fasting urinary ketone tests were included.
During the same gestational week (30 weeks) all participants were asked
to perform a capillary blood ketone test before breakfast, before lunch and
before dinner. Ketosis was defined as the presence for at least 25% of the
time of fasting blood ketone levels >0.1 mmol/L and >0.2 mmol/L before
lunch and dinner. Information on clinical and antrophometric characteristics,
risk factors for GDM and laboratory tests was collected.
Results: Overall, a total of 101 women (mean age 34.7±4.8 years, pre-
pregnancy BMI 28.2±5.2 kg/m2, 59.4% insulin treated) were studied.
Blood ketones were present in 37.6% of the cases before breakfast,
13.9% before lunch and 11.9% before dinner. The percentage of women
with at least one daily presence of blood ketones was 40.6%.The presence
of fasting blood ketones correlated closely with ketone presence before
lunch (r=0.63, p<0.0001) and before dinner (r=0.55, p<0.0001) and with
one hour after breakfast mean glucose levels (r=0.23, p=0.02). When
comparing women with positive blood ketone tests with those with a
negative test no differences was detected in clinical and antrophometric
mothers' characteristics, risk factors for GDM, nor for insulin treated rate.
Conclusion: Blood ketone testing in women with GDM can detect a
greater number of ketosis episodes than urinary ketone testing indicating
the benefit of testing specifically for β-hydroxybutyrate. The presence of
fasting blood ketone correlated closely with ketone positivity during the
day and with glucose levels after breakfast. A detailed investigation of the

relationship between blood ketones and pregnancy and neonatal out-
comes will be available at the end of the EVOKING study. These prelim-
inary results indicate that blood ketone measurement should be recom-
mended to women with GDM.
Disclosure: A. Di Benedetto: None.

944
Gestational diabetes treated with lifestyle modification, metformin
and insulin
W.WanMahmood1,2, T. Cahill1, E. Rutter3, C. Coveney3, U. Daniel3, L.
Harrington3, J. Walsh3, M. Higgins3, M. Hatunic1,2;
1Endocrinology and Diabetes, Mater Misericordiae Hospital,
2Endocrinology and Diabetes, The National Maternity Hospital,
3Obstetrics and Gynaecology, The National Maternity Hospital, Dublin,
Ireland.

Background and aims: Gestational diabetes (GDM) describes glucose
intolerance first recognized during pregnancy. GDM rates are increasing
globally and are associated with short- and long-term complications for
the mother and her infant. Treatment options for GDM include lifestyle
modification (LM) and medical therapies with insulin (INS) or metformin
(MF). We reviewed outcome of all our patients with GDM attending our
hospital in 2015 and 2016.
Materials and methods: Following risk factor based screening, a two-step
approach with Glucose Challenge Test (GCT) and Oral Glucose Tolerance
Test (OGTT) were performed to diagnose new patients with GDM in the
antenatal clinics. All patients underwent lifestyle modification (LM) with
diet and exercise. Medical therapies with metformin (MF) or insulin (INS)
were initiated based on patient’s capillary blood glucose (CBG) and the latest
antepartum scan in order to maintain glycemic targets. Patients were follow-
ed until delivery and maternal fetal outcomes characteristics were recorded.
Results: We identified 683 patients with GDM attending our unit, with a
mean age of 35.6 ± 4.5 years old.Majority of mothers were overweight and
obese at booking (30% BMI 25 to 30kg/m2, and 35% BMI above
30kg/m2). There were 479 (70.1%) patients with new diagnosis of GDM
while 204 (29.9%) patients with previous diagnosis of GDM. Most were
European in origin (n=517, 75.9%) followed by Asians (n=116, 17%),
Africans (n=23, 3.4%), Middle-Eastern (n=10, 1.5%), and patients from
the American continents (n=12, 1.8%). A total of 423(61.9%) patients
continued on LM alone while 116(17%), 111(16.3%) and 19(2.8%) pa-
tients required MF, INS and both treatment respectively. Most patients had
normal spontaneous vaginal delivery (SVD, n=346, 50.7%) followed by
Cesarean section (n=213, 31.2%) and assisted delivery (n=71, 10.4%)
while 25(3.7%) patients had miscarriage. A total of 116 babies (17%) were
macrosomic (>4kg). There were no differences in macrosomia (p=0.224)
and delivery methods (p=0.269) between patients treated with LM, MF or
INS. Patients fromAsia (32/114 patients, 28.1%) and Africa (6/23 patients,
26.1%) required more INS treatment compared to Europeans (72/507 pa-
tients, 14.2%, p=0.006). There was no statistically significant difference in
age between the three treatment methods. Mothers treated with INS had
higher GCT values (11.24 ± 2.33mmol/L) compared toMF-treated (9.35 ±
1.64 mmol/L) and LM-treated (9.41 ± 1.9 mmol/L, p <0.005). Plasma
glucose at OGTT (fasting, 1 hour post OGTT) were also higher in INS-
treated (5.8 ± 0.9, 12.41 ± 1.72 mmol/L) compared to MF-treated (5.19 ±
0.53, 11.18 ± 1.21 mmol/L) and LM-treated (4.7 ± 0.55, 10.7 ± 1.38
mmol/L, p <0.005) group respectively.
Conclusion: Our patients with GDMwere older and overweight at base-
line. Patients treated with INS had higher GCT values, higher fasting and
1-hour OGTT values compared to MF and LM. Equal numbers of pa-
tients were treated with metformin and insulin without differences in the
outcome for mothers and babies. Based on these data, considering neo-
natal and maternal outcomes, metformin appears to be as safe as insulin
and lifestyle modification in the treatment of GDM.
Disclosure: W. Wan Mahmood: None.
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PS 078 Catching up with gestational
diabetes

945
Universal versus risk-factor-base screening for gestational diabetes:
an analysis from a 5 year Portuguese cohort
C. Matta-Coelho, A. Monteiro, V. Fernandes, M.L. Pereira, S.B. Souto;
Braga Hospital, Braga, Portugal.

Background and aims: The criteria to screen for Gestational
Diabetes Mellitus (GDM) are not internationally consensual. In op-
position to the universal screening performed in Portugal, certain
countries favour a risk-factor-based screening. Universal screening
allows higher GDM detection rates but more women are submitted
to an inconvenient test, additional medicalization of pregnancy and
further maternal anxiety. Besides, the additional cases detected have
in average a milder form of glucose intolerance and their pregnancy/
neonatal outcomes may be similar to the background population. We
aim to compare obstetric and neonatal outcomes in pregnant women
with and without risk factors treated for GDM.
Materials and methods: Retrospective and multicentre study of 12006
pregnant women diagnosed with GDM between 2011 and 2015, in
Portugal, by the International Association of the Diabetes and Pregnancy
Study Groups (IADPSG) criteria. Data from the Portuguese National
Register. Statistic analysis SPSSv20. Risk factors adapted from National
Institute for Health and Care Excellence guidelines: Body Mass Index
(BMI) superior to 30 kg/m2, history of macrossomic newborns, history of
GDM and first-degree relatives with type 2 diabetes mellitus (T2DM). We
excluded women that had no data regarding risk factors (n=1563).
Results: At least one risk factor (RF) was found in 68,2% (n=7123)
pregnant women with GDM. The most common RF was first-degree
relatives with T2DM (71,8%, n=4966), followed by BMI superior to
30 kg/m2 (45,9%, n=3267). In the pregnant women without RF
versus with RF, insulin therapy was initiated in 38% (n=1256) vs
49% (n=3441) (p<0,001), the starting week of therapy was deferred
one week (30 IQR 23-33 vs 29 IQR 21-32, p<0,001) and total daily
doses of insulin were inferior (14 IQR 8-26 vs 18 IQR 10-31,
p<0,001). Moreover, treatment with metformin was less frequent
(6 vs 10%, p<0,001). Concerning obstetric complications, pre-
eclampsia was more frequent in women with RF (3,4 vs 2,4%,
p=0,006), but there were no differences in hydramnios or fetal
death. Caesarean section was more commonly performed in women
with RF (38,4 vs 30,6%, p<0,001). The newborns of pregnant wom-
en with RF were more frequently large-for-gestational-age (LGA)
(5,1 vs 2,3%, p<0,001). The neonatal morbidity was higher in the
newborns of pregnant women with RF (19,3 vs 17,5%, p=0,040),
namely hypoglycaemia (4 vs 3,2%, p=0,044) , neonata l
hyperbilirrubinemia (11,6 vs 9,9%, p=0,014), respiratory distress
syndrome (2,8 vs 2%, p=0,018) and congenital anomalies (3,4 vs
2,2%, p=0,002). The Diabetes Mellitus reclassification showed in-
creased frequency of impaired fasting glycaemia, impaired glucose
tolerance or diabetes in women with RF (8,6 vs 5,2%, p<0,001).
Conclusion: Almost a third of pregnant women would have remained
undiagnosed if risk-based-factor screening were implemented in Portugal
(31,8%, n=3320). Our results show that women without RF were less
insulinized, had fewer caesareans, fewer LGA newborns and less neona-
tal complications than the women with RF, even after adjustment for age
and maternal weight. However, we emphasize that of these women, 38%
(n=1256) had inadequate metabolic control and required therapy with
insulin. In the future, we intend to compare pregnant women with
GDM and no RFwith pregnant women without GDM to further ascertain
about the impact of GDM in pregnancy outcomes.
Supported by: Portuguese Study Group of Diabetes and Pregnancy
Disclosure: C. Matta-Coelho: None.

946
Gestational diabetes: the impact of new diagnostic criteria on preva-
lence and pregnancy outcomes
S.H. Koning1, J.J. van Zanden2, K. Hoogenberg3, A.J. van Loon4, F.J.
Korteweg4, H.L. Lutgers5, P.P. van den Berg6, B.H.R. Wolffenbuttel1;
1Endocrinology, University of Groningen, University Medical Center
Groningen, 2Laboratory of Clinical Chemistry, Certe, Medical
Laboratory North, 3Endocrinology, Martini Hospital, 4Obstetrics and
Gynaecology, Martini Hospital, Groningen, 5Endocrinology, Medical
Center Leeuwarden, Leeuwarden, 6Obstetrics and Gynaecology,
University of Groningen, University Medical Center Groningen,
Groningen, Netherlands.

Background and aims: Gestational diabetes mellitus (GDM) is as-
sociated with an increased risk of pregnancy complications. Early
diagnosis and treatment of GDM may reduce these complications.
In 2013, the WHO adopted the stricter cut-off glucose values of the
IADPSG 2010 (WHO2013, fasting plasma glucose (FG) ≥5.1 and/or
2-hour glucose (2HG) ≥8.5 mmol/l). In the Netherlands, the WHO
1999 criteria (WHO1999, FG ≥7.0 and/or 2HG ≥7.8 mmol/l) are
still used. In this study, we evaluated the impact on prevalence
and pregnancy outcomes when applying the old WHO1999 vs.
new WHO2013 criteria.
Materials and methods: 9628 women with singleton pregnancies
were screened for GDM with a 75-g OGTT if they had risk factors
or signs of GDM between January 2011 and January 2016. Women
with GDM diagnosed according to WHO1999 criteria were treated
for GDM. In 4431, pregnancy outcomes were retrospectively col-
lected and compared between a non-GDM control group
(WHO1999-/WHO2013-: FG <5.1 and 2HG <7.8 mmol/l) and two
groups: GDM according to WHO2013 but not WHO1999
(WHO2013+/WHO1999-: FG ≥5.1-6.9 and 2HG <7.8 mmol/l);
GDM according to WHO1999 but not WHO2013 (WHO2013-/
WHO1999+: FG <5.1 and 2HG ≥7.8-8.4 mmol/l).
Results: Prevalence of GDM in the total cohort was 30% using
WHO2013 and 20% using WHO1999. GDM was diagnosed solely
on FG in 62% by WHO2013 contrasting to 1% by WHO1999.
Compared with the non-GDM group (n=2851), women testing
WHO2013+/WHO1999- (n=667, by definition not receiving diet
treatment) were older, had a higher pre-gestational BMI (29.1
[IQR 24.8-33.5] vs. 25.2 [IQR 22.0-30.4] kg/m2, P<0.001), had
more often chronic hypertension (3.3% vs. 1.2%, P<0.001) and
pregnancy induced hypertension (7.8% vs. 4.9%, P=0.003), showed
higher rates of planned caesarean section (10.3% vs. 6.5%,
P=0.001) and induction of labour (34.8% vs. 28.0%, P=0.001) and
showed more often Apgar score <7 at 5 min (4.4% vs. 2.6%,
P=0.015) and admissions to the neonatology dept. (15.0% vs.
11.1%, P=0.004). Frequency of foetal macrosomia and large for
gestational age (LGA) neonates (>P90) was not significantly differ-
ent to the non-GDM group (21.0% vs. 18.0%). Women testing
WHO2013-/WHO1999+ (n=234, active treatment) had comparable
rates of LGA neonates (15.4% vs. 18.0%) and emergency caesarean
section (12.0% vs. 11.5%) compared with the non-GDM group.
However, in this group 20.5% of the women needed treatment with
insulin.
Conclusion: The lower FG cut-off in WHO2013 will have a major im-
pact on the prevalence of GDM. Yet, it identified a group of women
(WHO2013+/WHO1999-) with increased risk of adverse outcome.
However, adopting the WHO2013 with a higher 2HG cut-off excluded
women who now benefit from treatment. We conclude that change in
diagnostic criteria for GDM will have considerable impact on prevalence
and pregnancy outcomes.
Supported by: Novo Nordisk Netherlands provided an unrestricted re-
search grant
Disclosure: S.H. Koning: Grants; Novo Nordisk Netherlands provided
an unrestricted research grant..
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947
Is first-trimester HbA1c useful in the diagnosis of gestational
diabetes?
L. Gortazar1, D. Benaiges1,2, I. Marcelo2, J. Pedro-Botet1,2, L. Mañé1,
M. Rodriguez2, J.J. Chillarón1,2, G. Llauradó1, A. Paya3,2, J.A. Flores-Le
Roux1,2;
1Endocrinology and Nutrition, Hospital del Mar, 2Department of
Medicine, Universitat Autonòma de Barcelona, 3Gynecology and
Obstetrics, Hospital del Mar, Barcelona, Spain.

Background and aims: Some clinical guidelines recommend first-
trimester universal screening with A1c (1T-A1c) for the diagnosis of
unknown type 2 diabetes mellitus. 1T-A1c could have other potential uses
such as early identification of women at risk of developing gestational
diabetes mellitus (GDM) later in pregnancy. Our aim is to evaluate the
utility of 1T-A1c in the diagnosis of GDM and to assess associated costs.
Materials and methods: Observational study of a prospective cohort of
consecutive pregnant women attending obstetric follow-up between April
2013 and September 2015. All women had a 1T-A1c determination and
GDM screening at 24-28 weeks of pregnancy using a two-step approach
with a 50 g screen followed by a 100 g OGTT. Women with pregestational
diabetes or undiagnosed type 2 diabetes in pregnancy were excluded.
Sensitivity, specificity, positive (PPV) and negative predictive (NPV) values
of different first trimester HbA1c cut-off points for the detection of GDM
were calculated. A ROC curve was drawn to determine sensitivity and spec-
ificity of 1T-A1c in detecting GDM and a rule-in- rule-out diagnostic algo-
rithm was proposed. Costs associated with blood extractions (equipment,
salaries), accommodation, reagents and glucose load solution were included.
Results: 1,195 women were included and one hundred and fifty-six
(11.85%) were diagnosed of GDM. The area under ROC curve for 1T-
A1c to detect GDM was 0.679 (95% CI 0.631 - 0.727). The proposed
rule-in-rule-out algorithm is shown in figure. A rule-out threshold for A1c
of 4.8% had a sensitivity of 96.7% (95% CI 93.9-99.5), specificity of
10.1% (95% CI 8.3-12.0) and a NPV of 95.3% (95% CI 91.3-99.3). A
rule-in value of 5.6% had a PPVof 31.6% (95% CI 24.4-38.9), a speci-
ficity of 89.3%(95%CI 87.4-91.2) and a sensibility of 32.9 (95%CI 25.4-
40.4). The low PPVof this higher 1T-A1c threshold precludes its use for
GDM diagnosis but it identifies a group of women with 31.6% risk of
developing GDM, similar to the PPVof a 50 g OGTT. Therefore, an A1c
cut-off value of 5.6% could be used to avoid a two-step diagnostic ap-
proach and patients could be referred straight to a diagnostic OGTT.
Patients with an A1c value between 4.8% and 5.6% would be indetermi-
nate and would require the two-step approach. The number of screening
tests performed in the cohort according to 1T-A1c levels in the rule-in-
rule-out algorithm is shown in figure. The global saving of the proposed
algorithm would be of 8.8% of the total cost with the standard strategy.
Conclusion: 1T-A1c has not enough sensitivity nor specificity to diag-
nose GDM, although the use of a higher (5.6%) and lower (4.8%) thresh-
old could simplify the GDM diagnostic process reducing the number of
OGTTs and associated costs.

Disclosure: L. Gortazar: None.

948
Is time to rethink early screening for gestational diabetes?
C. Bianchi1, G. de Gennaro2, M. Romano3, M. Aragona1, L. Battini3, S.
Del Prato2, A. Bertolotto1;
1Department of Medical Area, University Hospital of Pisa, 2Department
of Clinical and Experimental Medicine, University of Pisa, 3Maternal-
Infant Department, University Hospital of Pisa, Pisa, Italy.

Background and aims: The IADPSG Fasting Plasma Glucose (FPG)
threshold of ≥92 mg/dl for the diagnosis of Gestational Diabetes (GDM)
in early pregnancy are not recommended anymore and data regarding risk
associated with hyperglycemia in early pregnancy are limited. In 2011
Italian guidelines suggested an early screening of GDM to be performed
with a 75g OGTT at 16th-18th gestational weeks in women with obesity,
previous GDM, or FPG 100-125 mg/dl at initial prenatal visit. With this
study we have evaluated the effectiveness of such an early GDM
screening.
Materials andmethods: 1338 consecutive pregnant women underwent a
75g OGTT between January 2013 and December 2015 according to
national guidelines and diagnosis of GDM was based on IADPSG/
WHO 2013 criteria.
Results: 14.4% of screened women had high risk defined as the presence
of least one of the following: BMI ≥30 kg/m2, prior GDM, FPG 100-125
mg/dl at initial visit. Of these women, 84.3% had only one major risk factor
(34.8% pGDM, 41.7% obesity and 7.8% high FPG at the first trimester);
7.0% had both pGDM and obesity, 6.1% had both pGDM and high FPG,
while 2.6% had both high FPG and obesity. No women had all three major
risk factors. Screening between 16th-18th was performed in 50% of cases
and 28% of them repeated the OGTT later in pregnancy due to normal
glucose tolerance at the first evaluation. Among high risk women, 40% of
those with FPG 100 - 125 mg/dl in the first trimester, 53% of the obese
ones, and 65% of those with pGDM underwent an early OGTT. The
prevalence of GDM in high risk women was 67%. Among those
performing early screening, GDM was detected in 40.7% (37/91 women)
at the time of first screening and 37% (19/51) at 24th-28th gestational
week. Among women performing only late screening, GDM was diag-
nosed in 74% (66/89) of the cases. GDM was diagnosed at the time of
early screening in 56% of the women with pGDM, 67% of those with
obesity and 80% of those with high FPG at the first trimester. The preva-
lence of GDM was higher in women with two risk factors, being 100% in
those with obesity and high FPG in the first trimester.
Conclusion:On the basis of these data, we suggest that an early (16th-18th
gestational weeks) screening for GDM should be implemented in high risk
women, especially in those with FPG in the range 100-125 mg/dl at first
prenatal visit and obesity. It remains to be determined whether early diag-
nosis and treatment may have a positive impact on perinatal outcomes.
Disclosure: C. Bianchi: None.

949
Development of gestational diabetes is characterised by impaired
fasting insulin sensivity and beta cell dysfunction at early gestation
V. Falcone, G. Kotzaeridi, I. Rosicky, H. Kiss, W. Eppel, C. Göbl;
Medical University of Vienna, Vienna, Austria.

Background and aims: The pathophysiological components of impaired
glucose metabolism (mainly impaired insulin action and β-cell dysfunc-
tion) could be quantified by advanced clinical examinations including
clamp examinations as well as oral and intravenous glucose tolerance
tests. However, also simple approximations from fasting measurements
are available, which might be useful to provide an early and cheap iden-
tification of women with high risk for the later development of GDM.
Materials andmethods: 112 pregnant womenwere included in this study
and received a broad metabolic characterisation at early gestation (before
15+6 weeks of gestation) including fasting measurements of glucose,
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insulin and C-peptide to provide information on insulin sensitivity by using
the homeostatic model assessment of insulin resistance (HOMA-IR) and
insulin secretion (HOMA-β). The disposition index (DI) was calculated as
the product of HOMA-IR and HOMA-β to provide an estimation ofβ-cell
function (i.e. the ability of the β-cells to adapt for insulin resistance). The
amount of insulin action was additionally estimated by the quantitative
insulin sensitivity check index from C-peptide (QUICKIc) to provide an
estimate of insulin sensitivity from prehepatic measurements.
Results: GDM was diagnosed in 29 women, whereas 82 remained nor-
mal glucose tolerant (NGT) until end of gestation. Already at early preg-
nancy fasting surrogate measures of insulin action were considerably
impaired in women who developed GDM as compared to those who
remained NGT (HOMA-IR: 2.30 [IQR:1.45-3.93] vs. 1.42 [IQR:0.98-
1.96], p<0.001). Moreover, a lower DI indicated β-cell dysfunction in
subjects with later development of GDM (76 [IQR:58-97] vs. 115
[IQR:88-158], p<0.001). In particular, QUICKIc (ROC-AUC: 0.79,
95%CI: 0.68-0.90) as well as DI (ROC-AUC: 0.77, 95%CI:0.65-0.87)
were closely related to the later development of GDM.
Conclusion: Later development of GDM is characterized by fasting sur-
rogate measures of impaired glucose disposal already at early gestation.
These approximations if insulin resistance and β-cell dysfunction might
be useful to identify those women with particularly high risk for devel-
oping GDM.
Disclosure: V. Falcone: None.

950
Gestational diabetes (GDM) diagnosed at 24-28 weeks' gestation in
elderly and obese women already affects foetal growth and abdomi-
nal obesity
Y. Kim1, S. Park2, W. Kim1, W. Park1, J. Kim1, S. Park3, K.-S. Kim3,
S.-K. Kim3, S. Park3, Y.-W. Cho3;
1Endocrinology and Metabolism, CHA Gangnam Medical Center, CHA
University, Seoul, Republic of Korea, 2Epidemiology and Biostatistics,
University of Maryland, School of Public Health, College Park, USA,
3Endocrinology and Metabolism, CHA Bundang Medical Center, CHA
University, Sungnam, Republic of Korea.

Background and aims: Elderly and/or obese women might be associat-
ed with increased incidence of GDM and metabolic disturbances occur-
ring early in pregnancy affecting fetal growth even before the diagnosis of
GDM.We, thus, investigated whether altered glucose metabolism already
exists and affects fetal growth at the time of GDM diagnosis.
Materials and methods:Medical records of 7,597 singleton pregnancies
which have done 50-g glucose screening test (GST) were reviewed retro-
spectively. 1,186(15.6%) did 100-g OGTT with measurement of fasting
plasma insulin and HbA1C. NGT (normal glucose tolerance) and GDM
were diagnosed by ADA criteria. Insulin resistance (HOMA-IR) and se-
cretion (HOMA-beta %) were calculated by homeostasis model assess-
ment. We investigated gestational age estimated at the same day of 50-g
GST by ultrasonographic measurement of abdominal circumference (GA-
AC) and femur length (GA-FL). We also calculated ratio of GA-AC/GA-
GST (GA at 50-g GST) and ratio of GA-AC/GA-FL as indices for fetal
abdominal obesity. Total subjects were divided into 4 groups: group 1 (age
<35 & prepregnancy BMI <25), 2 (<35 & ≥25), 3 (≥35 & <25), 4 (≥35 &
≥25), and GDM patients in each group were compared in subgroup anal-
ysis. Statistical analysis was performed using SAS 9.4.
Results: 1) Overall incidence of GDM was 5.1% (384/7,597). The inci-
dence was the lowest in group 1 (3.1%, 147/4,721), higher in group 2
(8.8%, 23/261) and group 3 (6.7%, 163/2,432), and the highest in group
4 (22.5%, 51/227). 2)HbA1C(%) in GDMwas significantly higher than in
NGT (5.3±0.5, 5.0±0.2, p<.0001). In subgroup with GDM, HbA1C in
group 4 was significantly higher than in group 1 (5.6±0.55, 5.25±0.42,
p<.05). 3) HOMA-IR in GDM was significantly higher than in NGT
(2.21±1.25, 1.95±0.90, p<.001). In subgroup with GDM, HOMA-IR in

group 2 (3.84±1.45) and 4 (2.89±1.16) were significantly higher than in
group 1 (2.08±1.31) and 3 (1.91±0.94), p<.0001. 4) HOMA-beta in GDM
and NGTwere not significantly different from one other, but in subgroup
with GDM, it was significantly higher in group 2 (253±207) than in group
1 (174±137) and 3 (140±75), p<.0005. 5) Both GA-AC/GA-GSTand GA-
AC/GA-FL ratio were significantly higher in GDM (1.04±0.05, 1.02±0.05)
than NGT (1.03±0.04, 1.01±0.04), p<.003. But only in group 3 and 4, GA-
AC/GA-GST of GDM were higher than NGT. In subgroup with GDM,
GA-AC/GA-FL in group 4 was significantly higher than group 1 (1.05
±0.04, 1.03±0.04), p<.05. 6) In correlation analysis, GA-AC/GA-GST
and GA-AC/GA-FL ratio showed positive correlation with age
(r=0.1140, r=0.0751, p<.0001), prepregnancy BMI (r=0.0945, r=0.0681,
p<.0001) and HbA1C (r=0.1619, r=0.1452, p<.0001) and negative corre-
lationwithHOMA-beta (r=-0.1148, r=-0.1154, p<.05). 7) Inmultiple linear
regression analysis, age and HbA1C were significantly associated with
GA-AC/GA-GST (β=0.0020, p<.005 and β=0.0179, p<.05) and GA-
AC/GA-FL (β=0.0018, p<.005 and β=0.0171, p<.05).
Conclusion: GDM diagnosed at 24-28 weeks of gestation in elderly and
obese women already affected fetal growth and abdominal obesity. Thus,
earlier detection of metabolic dysfunction and appropriate intervention
might be necessary.
Disclosure: Y. Kim: None.

951
Experience from individualised monitoring of pregnancies with nor-
mal 2-hour OGTT
S.M. Krishnan, S.K. Cheah, K. Winter, S. Hamilton, S.S. Seshadri, A.
Mathews;
Hinchingbrooke Hospital, Cambridgeshire, UK.

Background and aims: NICE guideline has recommended diagnosis of
gestational diabetes (GDM) on the basis of 75gm 2-hour OGTT,with fasting
glucose >5.6mmol/L or 2-hour glucose >7.8mmol/L. For those with normal
OGTT, it was unclear what are the perinatal and glycaemic outcomes espe-
cially those with borderline OGTT or progressive foetal risk factors. We
sought to explore the value of individualised approach in subjecting this
subset of pregnancies to glucose monitoring in a multidisciplinary setting.
Materials and methods: Excluding those with pre-existing diabetes pre-
natally, pregnant ladies at risk for GDM attending our centre who had 2-
hour OGTTconsecutively between 2013-2016 were reviewed. Pregnancies
diagnosed with GDM on the basis of OGTT were subjected to self-
monitored blood glucose (SMBG) and dietician review. Subsequent needs
for treatment escalation with metformin or insulin as dictated by SMBG
profile were then recorded in a database. Follow-up were made until fasting
glucose was performed 6-week postnatally. We identified a second group of
pregnancies who had normal OGTT but similar monitoring and manage-
ment was prescribed by the attending multidisciplinary team on the basis of
progressive foetal risk factors (polyhydramnios and increasing foetal ab-
dominal circumference) or borderline but normal OGTT. The value of mon-
itoring this subgroup based on individualised multidisciplinary approach
was evaluated by comparing the perinatal andmaternal glycaemic outcomes
as depicted in Table 1. Data analysis was performed on IBM SPSS v23.
Independent T-test and Fisher-exact test were used to examined relationship
for continuous and categorical proportions respectively.
Results: During 2013-2016, 415 pregnancies were diagnosed to have
gestational diabetes during OGTT.We have identified another 75 patients
with normal OGTT but were followed up in protocol similar to the GDM
group in view of borderline OGTT or progressive foetal risk factors.
Comparison between these groups were shown in Table 1.
Conclusion: Between pregnancies with gestational diabetes and those
with normal OGTT, no significant difference between maternal age,
BMI, foetal birthweight and gestational age of delivery was observed.
While no difference in postnatal fasting glucose was demonstrated, those
who had normal OGTTwere less likely to require antenatal metformin or
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insulin treatment compared to the GDM group. Despite this, a consider-
ably large proportion (45.7%) of those with normal OGTT in this selec-
tive group developed abnormal glycaemic profile during antenatal
follow-up and eventually required treatment with metformin or insulin.
This suggests that an individualised approach may be required to identify
who would otherwise miss the opportunity for treatment if we relied
solely on the normal OGTT as a risk stratifying tool. A larger prospective
study may be required to justify risk factors to consider for such
individualised approach.

Disclosure: S.M. Krishnan: None.

952
Gestational diabetes without risk factors: A group with increased
risk of small for gestational age babies? Results from a retrospective
case-controlled study
R. Jouini1, L. Aho2, B. Khallouk3, M.-C. Brindisi1, C. Fourmont1, A.
Nguyen1, B. Vergès1, S. Baillot-Rudoni1;
1Endocrinology and Diabetologia, CHU, 2Department of Hygiene, CHU,
3Obstetrics and Gynaecology Department, CHU, Dijon, France.

Background and aims: Gestational diabetes mellitus (GDM) affects ap-
proximately 9% of pregnancies in France in 2013. GDM without risk
factors represents 10% of all GDM. The prevalence of small for gestational
age (SGA) is estimated at 4 to 12% according to a European meta-analysis,
around 5.1% of births in France. The aim of our retrospective case-control
study in a cohort of womenwith GDMwas to evaluate the number of SGA
and their potential links with the conventional criteria well known in GDM.
Materials and methods: We conducted a retrospective study in 1,464
women with GDM admitted to a university hospital ambulatory
diabetology unit between January 2011 and November 2016. After ran-
domly drawing files of GDM with and without risk factors (RF), we
analyzed SGA and different parameters in the two different populations.
Uni- and multivariate analyses were performed with stata V14 software,
using Rank, Chi-2, Kruskal-Wallis and covariance tests; p values < 0.05
were considered significant.
Results:We analyzed 179 births: 63 births in the "cases" group =1 (GDM
without RF) and 116 births in the "control" group= 0 (GDM with RF).
The SGA rate was significantly higher in group 1 than in group 0: 25.4%
vs. 11.6% (p= 0.029). The risk of SGAwas higher in those with the lowest
HbA1c: OR: 0.26, 95%CI [0.1; 0.7] (p= 0.008) and in smokers: 0R: 4, 69;
95%CI [1.4; 15.7] (p= 0.017). For birth weight in multivariate analysis,
we found a positive correlation with maternal BMI in all GDM (r= 0.8)
and a significant negative correlation with being in group 1 (p= 0.009).
Conclusion: In our cohort, SGAwas significantly higher among women
with GDM without RF than among those with RF. SGA correlated sig-
nificantly with lower HbA1c (p= 0.008) and higher tobacco consumption
(p= 0.017). There was a positive correlation between maternal BMI and
birth weight (r= 0.8). Having GDM without RF was associated with a
higher risk of lower birth weight. We need to confirm these preliminary
data in a prospective study in women with GDM, in particular to better
understand this high proportion of SGA.
Disclosure: R. Jouini: None.

PS 079 Risk and follow-up in patients
with gestational diabetes

953
Risk factors of early pregnancy loss in women with type 1 diabetes:
17 year one centre observation
K. Cyganek1, A. Hebda-Szydło1,2, B. Katra1,2, I. Trznadel-Morawska1,2,
P. Witek1,2, E. Kozek1,2, L. Dobrucka2, B. Matejko2, M.T. Malecki1,2;
1Department of Metabolic Disease, University Hospital, 2Department of
Metabolic Disease, Jagiellonian University, Medical College, Krakow,
Poland.

Background and aims: Macrosomia and congenital defects are well-
defined complications of pregnancy in women with type 1 diabetes
(T1DM). Less data are available for spontaneous abortions and early
pregnancy losses. In this 17-year one-centre observation, we examined
risk factors of early loss, defined as the spontaneous loss of a pregnancy
before 21 weeks’ gestation, in T1DM women.
Materials and methods: We analysed medical records of 649 singleton
pregnancies in T1DM women treated in a regional tertiary reference
diabetes centre. The women received diabetes care during pregnancy
between 1998 and 2015. We assessed details of patients’ characteristics,
use of various therapeutic tools, glycaemic control measured by the
HbA1c level and daily mean blood glycaemia (MBG).
Results: Pregnancy endingwas identified for 544women; a total 47 cases
(8.6%) lost early pregnancy (mean 11.4 week of pregnancy). Both group
of women with pregnancy loss and the rest of the study group did not
differ by age (29±5.4 vs 28.2±6.8 years; p=0.4, respectively), T1DM
duration (11.9±7.8 vs 12.2±7.7 years; p=0.8), pregnancy planning or
not-planning (p=0.8), HbA1c on admission (7.1±1.5 vs 7.0±1.4 %;
p=0.7). Women who lost pregnancy had higher weight (pre-pregnancy
BMI 24.8±4.6 vs 23.7±3.7 kg/m2; p=0.049), were earlier admitted at 1st

pregnancy visit (6.4±2.4 vs 8.6±4.3 week of gestation; p=0.0001). At the
1st pregnancy visit women with pregnancy loss had a higher systolic (128
±12.2 vs 121±14.1 mmHg; p=0.001) and diastolic (79.7±8.2 vs 75.8±8.4
mmHg; p=0.0047) blood pressure and MBG (118±42 vs 108±25 mg/dl;
p=0.037). In multiple logistic regression analysis, the following variables
were identified as risk factors of early pregnancy loss: T1DM duration
(OR 0.9 95% CI 8.7-0.9), early admission on the 1st pregnancy visit (OR
0.98 95%CI 7.0-0.9), higher systolic blood pressure (OR 1.0 95%CI 9.9-
1.0) and higher MBG (OR 1.01 95% CI 9.9-1.0).
Conclusion:We identified a number of early pregnancy loss risk factors,
such as longer T1DMduration, elevated systolic blood pressure andmean
blood glucose level as well as early 1st pregnancy admission. Due to an
observational nature of this study, we are not able to distinguish between
causative factors and incidental associations.
Disclosure: K. Cyganek: None.

954
The effects of insulin resistance and insulin secretion at mid-
pregnancy on postpartum glucose intolerance in women with gesta-
tional diabetes
K.-S. Kim, S.-K. Kim, S. Park, Y.-W. Cho;
Department of Internal Medicine, CHA Bundang Medical Center, CHA
University, Seongnam, Republic of Korea.

Background and aims: Gestational diabetes mellitus (GDM) has impli-
cations for postpartum glucose intolerance, as it is characterized by un-
derlying defects in β-cell response due to increased insulin resistance
during pregnancy. However, few studies have examined the effects of
insulin resistance and insulin secretion on postpartum glucose intolerance
in women with GDM. The aim of this study was to evaluate the effects of
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insulin resistance and insulin secretion at mid-pregnancy on postpartum
glucose intolerance at 6-12 weeks after delivery in women with GDM.
Materials and methods: We enrolled 913 pregnant women diagnosed
with GDM from October 2005 to June 2015. Homeostasis model
assessment-insulin resistance (HOMA-IR) and homeostasis model as-
sessment β-cell function (HOMA-B) were calculated during 24-32 ges-
tational weeks and 75-g oral glucose tolerance test (OGTT) was per-
formed at 6-12 weeks after delivery. Insulin resistance was defined by
more than the median value of HOMA-IR and low insulin secretion was
defined by less than the median value of HOMA-B. Patients were classi-
fied into four groups: 1) neither low insulin secretion nor insulin resis-
tance, 2) low insulin secretion but no insulin resistance, 3) insulin resis-
tance without low insulin secretion, and 4) both low insulin secretion and
insulin resistance. Postpartum glucose intolerance was defined as fasting
plasma glucose ≥ 100 mg/dL or 2-h plasma glucose ≥ 140 mg/dL using
75-g OGTT at 6-12 weeks after delivery.
Results:Mean age was 33.3 years and mean pre-pregnancy BMI was 22.3
kg/m2. The prevalence of postpartum glucose intolerance was 50.8 % (n =
464). Compared to women without insulin resistance, women with insulin
resistance had higher postpartum glucose intolerance (60.0% vs. 41.7%, P <
0.001). However, there was no difference betweenwomenwith andwithout
low insulin secretion. The prevalence of postpartum glucose intolerancewas
the highest in women with both low insulin secretion and insulin resistance
(group 1 = 34.8%, group 2 = 44.4%, group 3 = 56.3%, and group 4 =
68.9%, P for trend < 0.001). Group 3 and group 4 were 2.41 times (95%
CI 1.58-3.67) and 4.15 times (95% CI 2.48-6.94) more likely to have post-
partum glucose intolerance than group 1.
Conclusion: Inwomenwith GDM, insulin resistance at mid-pregnancy is
stronger effect on postpartum glucose intolerance than insulin secretion.
Disclosure: K. Kim: None.

955
Health care providers’ perspectives on pregnancy related care for
type 1 diabetes women in China: an online questionnaire based study
S. Luo1,2, C. Wang1,2, X. Zheng1,2, D. Yang1,2, J. Yan1,2, Y. Guo3, X.
Hu1,2, B. Yao1,2, J. Weng1,2;
1Department of Endocrinology and Metabolism, The Third Affiliated
Hospital of Sun Yat-Sen University, 2Guangdong Provincial Key
Laboratory of Diabetology, 3Department of Medical Statistics and
Epidemiology, School of Public Health, Sun Yat-sen University,
Guangzhou, China.

Background and aims: Pregnancy related care (PRC) could improve
adverse pregnancy outcomes of type 1 diabetes (T1D) women. Little
was known on the current status of PRC for T1D women in China. We
aimed to investigate health care providers (HCPs)’ perspectives on PRC
for T1D women in China.
Materials and methods: It was a cross-sectional study by an online
questionnaire designed based on results of previously conducted in-
depth interview of HCPs. Doctors and nurses involved in PRC for T1D
women were included. The questionnaire was released online and adver-
tised via doctor unions in China. The survey ended when estimated sam-
ple size was reached. The data collected were analyzed in SPSS v.19.0.
Results: The survey was conducted from Nov 13 to Dec 30, 2016. 991
responses were received (100% response rate) from 31 provinces of China,
including 77.3% doctors and 22.7% nurses. Among them, 69.1% were
female; 62.7% from endocrinology department and and 9.5% from the
department of gynecology and obstetrics; 63.0% from general hospitals
and 37% from primary care facilities. 52.9% had over 10 years of working
experience. The results could be summarized as below. 1) On the attitude
towards T1D with pregnancy, over 90% HCPs supported T1D women
should have to right to get pregnant if well planned and could perceive
T1Dwomen’s worries on it. 2) On the knowledge of PRC for T1D women,
63.8% reported to have some knowledge of PRC, but 62.5% reported to

treat only a small number of T1D women annually. Only 16.6% HCPs
thought they provided proper PRC. 3) On the content of PRC, over 90%
suggested PRC include diet, exercise, adjustment of insulin regimen, glu-
cose monitoring and T1D examinations (such as diabetic complication
monitoring). 4) On the attitude towards social-psychological support,
80.6% considered it important, but only 48.4% thought they had the skill.
5) On the implementation of PRC, 82.0% thought PRC should be done by
endocrinologists with the aid of department of gynecology/obstetrics and
other related departments. 6) On the sufficiency of communication between
T1D women and HCPs regarding PRC, in practice 51.4% considered the
HCP-patient communication for PRC was very inadequate. 56.6% reported
less than 10 minutes per visit, while 58.2% thought at least 20 minutes was
required for sufficient communication. 7) On future perspective and sug-
gestions on PRC for T1D women, investigated HCPs thought it the princi-
pal to train related HCPs on knowledge and social-psychological support
skills (64.2%) of PRC for T1D women.
Conclusion: Although HCPs in China were aware of the importance of
PRC for T1Dwomen and could perceive the patients' worries, the current
situation was dissatisfactory, largely due to inadequate experience,
knowledge and limited communication time. It is necessary to accelerate
and reinforce the training and appeal for more social forces to improve
PRC for T1D women.
Supported by: WDF; NHFPC Foundation for Public Welfare Industry
Research Project
Disclosure: S. Luo: None.
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Macrosomia in pregestational diabetes: associated factors
A. González Lleó1, B. Vega Guedes2, M. Armas-Roca2, A. Wägner
Fahlin1,3;
1Endocrinology, Complejo Hospitalario Universitario Insular Materno-
Infantil, 2Gynecology and Obstetrics, Complejo Hospitalario
Universitario Insular Materno-Infantil, 3Instituto Universitario de
Investigaciones Biomédicas y Sanitarias (IUIBS), Universidad de Las
Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain.

Background and aims: Foetal macrosomia is one of the most frequent
complications of diabetes in pregnancy, occurring in 20-50% of pregnan-
cies, and is associated with increased risk of obstetric and perinatal com-
plications. The aim of this study was to assess the factors associated with
macrosomia in women with pregestational diabetes.
Materials and methods: The clinical records of women with
pregestational diabetes, followed during pregnancy at a reference centre
and with delivery between January 2011 and December 2016, were
reviewed. Only singleton pregnancies and term (>37 weeks' gestation)
deliveries were included. Macrosomia was defined as birth-weight of
4000g or more. Group comparison and logistic regression were per-
formed to find factors associated with macrosomia. A two-tailed p<0.05
was considered significant.
Results: A total of 302 women fulfilled the study criteria. Their age was
33 (18-45) years, baseline BMI 28.6 (17.3-60.1) Kg/m2, 45.8% were
nulliparous and 46.7% had type 1 and 52% class B (White) diabetes.
Their HbA1c was 6.6 (4.6-11), 5.85 (4.3-9.4) and 6.0 (4.5-9.5)% in the
1st, 2nd and 3rd trimesters, respectively. Of the newborns, delivered at 39
(37-42) weeks' gestation, 91 (30.1%) had macrosomia. Third trimester
HbA1c [6.3 (4.8-9.5) vs 5.95 (4.5-8.9)% p=0.006] and maternal weight at
baseline [78.4 (44-150) vs 73 (41-126) Kg, p=0.044] and in the third
trimester [91 (66.5-155) vs 84 (51-134) Kg, p=0.002] were higher and
weight gain during pregnancy tended to be higher (13.2 (6.5) vs 11.6 (6.4)
Kg, p=0.065] in the group with macrosomia. There were no significant
differences between groups in type of diabetes, parity, gestational age,
preconceptional care or earlier HbA1c. In multivariate, logistic regres-
sion, only maternal, third trimester weight and HbA1c remained signifi-
cantly associated with macrosomia.
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Conclusion: The frequency of macrosomia in singleton, term deliveries
of women with pregestational diabetes is 30% and is associated with
maternal third trimester HbA1c and weight.
Disclosure: A. González Lleó: None.

957
Weight gain during pregnancy in women with diabetes: the pattern
differs by diabetes type
R. Corcoy Pla1, A. García-Patterson1, A. Morilla1, P. Gil1, A. Chico1, I.
Pujol1, J. Adelantado2, A. de Leiva1;
1Department of Endocrinology & Nutrition, Hospital de la Santa Creu i
Sant Pau, 2Department of Obstetrics &Gynaecology, Hospital de la Santa
Creu i Sant Pau, Barcelona, Spain.

Background and aims: Extremes of weight gain during pregnancy (WG)
are associated with adverse pregnancy outcomes. Institute of Medicine
(IOM) recommendations differ by prepregnancy body mass index (BMI).
We aimed to analyze WG according to IOM in women with gestational
(GDM), type 2 (T2DM), and type 1 diabetes mellitus (T1DM).
Materials and methods: Subjects: Three cohorts of women with diabe-
tes and singleton pregnancies (2770 GDM; 100 T2DM and 469 T1DM).
Maternal characteristics analyzed: Prepregnancy age, weight, height,
BMI, insulin treatment during pregnancy and WG according to IOM.
Statistics: Descriptive statistics; Chi-square to compare WG categories.
Results: Maternal characteristics in women with GDM, T2DM and
T1DM were: GDM: age 33 years, height 160 cm, weight 60 kg, BMI
23.4 kg/m2, insulin treatment 47.4%; T2DM: age 34 years, height 159
cm, weight 70 kg, BMI 28.0 kg/m2, insulin treatment 100%; T1DM: age
30 years, height 161 cm, weight 60 kg, BMI 23.0 kg/m2, insulin treat-
ment 100%. WG according to IOM in the three cohorts were: GDM:
52.5% insufficient, 31.4% adequate, 16.1% excessive (p < 0.001 vs rec-
ommendations), T2DM and T1DM: T2DM: 29.8% insufficient, 25.5%
adequate, 44.7% excessive (p < 0.001 vs recommendations and GDM, p
< 0.01 vs T1DM); T1DM: 16.1% insufficient, 35.3% adequate, 48.6%
excessive (p < 0.001 vs recommendations and GDM, p < 0.01 vs T2DM)
Conclusion: WG distribution in the three cohorts differs markedly vs
IOM recommendations and between them. We propose that differences
are driven by diet restriction in GDM and by insulin treatment in women
with T2DM and T1DM. The knowledge of the current patterns could be
of help in clinical practice.
Disclosure: R. Corcoy Pla: None.
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Birth weight of infants of type 1 diabetic and control women in the
Tauffer Obstetric Database between 1996 and 2011
A.G. Tabák1,2, L. Zsirai3, G.M. Csákány4, E. Szabó5, M.M. Svébis1;
11st Department of Medicine, Semmelweis University, Faculty of
Medicine, Budapest, Hungary, 2Department of Epidemiology & Public
Health, University College London, London, UK, 3Department of
Gynecology and Family Planning, Istenhegyi GeneDiagnostic Center,
4Department of Obstetrics and Gynecology, Jahn Ferenc Hospital, 5St.
Imre Teaching Hospital, Budapest, Hungary.

Background and aims: Parallel to the epidemic spread of obesity a
gradual increase in birth weight has been observed in the general popu-
lation in recent decades. This increase has flattened out according to data
from high income countries in the last 4-5 years. There is a lack of
information however whether similar changes has occurred in the new-
borns of type 1 diabetic (T1DM) women. The present study investigated
changes in infant birth weight in Hungary stratified by the mothers T1DM
status based on the Tauffer Obstetric Database between 1996 and 2011.

Materials and methods: Our analysis was based on data from the com-
pulsory Tauffer Obstetric Database (collected by the National Institute of
Obstetrics and Gynecology) between 1996 and 2011. After excluding
twin pregnancies and premature or postmature deliveries (<37 or >41
weeks of gestation), we analyzed changes in birth weight of
n=1,263,919 control and n=1,152 T1DM newborns separately for males
and females using multiple linear regression adjusted for maternal age
and gestational week at delivery.
Results: T1DM women were older (29.4±5.3 vs 27.5±5.4 years), had
shorter gestation at delivery (38.4±1.0 vs. 39.2±1.1 weeks) and had heavier
newborns adjusted for gestational age at delivery (76.0±26.3 vs. 62.2±28.0
percentile, all p<0.05). Based on multivariably adjusted models, birth
weight of both male and female control infants increased following a neg-
ative quadratic curve (female/male) from 3255 [SE 2]/3395 [2] g to 3279
[2]/3420 [2]g (p[quadratic term]<0,0001, increase in 1996 8.0 [0.5]/6.5
[0.5], in 2011 -4.8 [0.5]/-3.0 [0.5]g). Temporal changes of birth weight of
female infants of T1DMmothers was similar to controls however babies of
T1DMmothers were 299 [99]g heavier than controls throughout follow-up.
Male infants of T1DM mothers were heavier than controls (weight differ-
ence in 2003 265 [18] g), moreover theweight difference increased through-
out follow up (10.8 [3.8]g/year). Furthermore the increase of the birth
weight of male infants has not yet finished at the end of follow up.
Conclusion:According to our descriptive epidemiological analysis of the
Tauffer Obstetric Database, neonatal birth weights have changed similarly
in Hungary and other high income countries. Temporal changes in birth
weight of female infants of T1DMmothers was similar to controls, how-
ever the increase in birth weight of male infants has not finished during
follow-up. The differing trajectories of male and female birth weights
requires further investigations both in more recent data of the Tauffer
database and prospective collection of potential correlates of birth weight
(maternal weight, maternal insulin doses, gestational complications).
Disclosure: A.G. Tabák: None.

959
Perinatal outcomes of pregnencies of type 1 diabetic women in
Hungary: an analysis of the Hungarian Tauffer Database 1996-2011
B. Domján1, M.M. Svebis1, L. Zsirai2, G.M. Csakany3, A.G. Tabak4;
1First Department of Internal Medicine, Semmelweis University,
2Department of Gynecology and Family Planning, Stenhegyi
GeneDiagnostic Center, 3Department of Obstetrics and Gynecology, Jahn
Ferenc Hospital, Budapest, Hungary, 4Department of Epidemiology &
Public Health, University College London, London, UK.

Background and aims: During the last decades the outcomes of preg-
nancies complicated by type 1 diabetes has improved however most
studies still report worse outcomes compared to the general population.
As there is no report on the outcomes of pregnancies complicated by type
1 diabetes in Hungary, we aimed to assess outcomes of pregnancies com-
plicated by type 1 diabetes mellitus compared to a control population
using data from the Hungarian Tauffer Obstertric Database.
Materials and methods: The Tauffer Database is a compulsory report of
each delivery()24-43 weeks of gestation) in Hungary that has records on
n=1,401,184 deliveries between 1996 and 2011. Fort the present analysis
we excluded multiple pregnancies (n=22,291). Type 1 diabetes was defined
by ICD-10 codes (n=1,485). Multiple logistic regression with pregnancy
outcomes (stillbirth, perinatal mortality, neonatal mortality, congenital
malformations, oligohydramonion, polyhydramnion, small for gestational
age (SGA), large for GA (LGA), caesarian section, perinatal intensive centre
treatment, 5-minute Apgar <7) as outcomes with type 1 diabetes as a pre-
dictor and adjusted for maternal and gestational age at delivery, and further
adjusted for obstetrical and medical history were investigated.
Results: Type 1 diabetic mothers were older (29.5[SD 5.3] vs. 27.5[5.5]
years), had a lower gestational age at delivery (37.5[2.1] vs. 38.8[2.0]
weeks), larger newborn (3387[692] vs. 3275[573] g), and more
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frequently had a pregnancy complicated by hypertension (3.4 vs. 0.6%,
all p<0.0001). In multiple adjusted models, type 1 diabetic mothers had
an extremely increased risk of polyhydramnion (OR 19.0, 95%CI 10.6-
33.9), while there was a 2 to 4 fold increased risk of all other outcomes
except for SGA (OR 0.45, 95%CI 0.28-0.74) and neonatal mortality (OR
1.08, 95%CI 0.44-2.66).
Conclusion:We found significantly increased risk of several pathological
pregnancy outcomes that were robust to multivariate adjustment.
However neonatal mortality was similar between pregnancies complicat-
ed by type 1 diabetes and controls.
Disclosure: B. Domján: None.
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Implementing a reminder system to stimulate postpartum screening
for glucose intolerance in women with gestational diabetes: the
'Sweet Pregnancy' project
K. Benhalima1, S. Verstraete2, F. Muylle2, K. Decochez3, R. Devlieger4,
P. Van Crombrugge5, A. Verhaegen6, J. Wens7, C. Mathieu1;
1Endocrinology, University Hospital of Gasthuisberg, KU Leuven,
Leuven, 2Endocrinology, Diabetes Liga, Gent, 3Endocrinology, AZ Jan
Portaels, Vilvoorde, 4Obstetrics & Gynecology, University Hospital of
Gasthuisberg, KU Leuven, Leuven, 5Endocrinology, OLV Aalst-Asse-
Ninove, Aalst, 6Endocrinology, AZ Jan Palfijn, Merksem, 7Primary and
Interdisciplinary Care, University of Antwerp, Wilrijk, Belgium.

Background and aims: Women with a history of gestational diabetes
(GDM) are at increased risk to develop type 2 diabetes (T2DM). Timely
detection of glucose intolerance postpartum is important since progres-
sion to T2DM can be prevented with 50% by lifestyle intervention.
However, postpartum testing rates in routine clinical practice are often
very low. We aimed therefore to evaluate the feasibility and efficacy of a
GDM recall register on the long-term screening uptake postpartum and to
evaluate the prevalence of (pre)diabetes postpartum.
Materials and methods: Evaluation of the registration and responses of
women with a history of GDM in a recall register implemented in 66
obstetrical centers in the Northern part of Belgium from 2009-2016.
Registrants receive yearly reminders (postal, email, SMS and/or tele-
phone) to have a fasting plasma glucose (FPG) test in primary care to
timely detect (pre)diabetes. The cumulative risk of diabetes was estimated
using the Kaplan-Meier method, whereas for prediabetes, the estimation
was based on the cumulative incidence function.
Results: Over a 7 year period, 7269 women have registered in the GDM
recall register. Of all registrants, 84.4% (5465) responded to the letter sent
three months after the delivery and 58.8% (3215) of responders indicated
that they had received a screening test to detect glucose intolerance in
early postpartum. The yearly response rates varied from 74.4% after the
first year to 61.8% after the fifth year and the number of women who
reported a screeningtest varied from 67.4% after the first year to 71.9%
after the fifth year. Of all women who received a yearly follow-up letter
(1157) and were 5 year in follow-up in the register, 75.0% (868) received
at least once a screening test, 60.6% (701) received at least twice a
screening test, 46.6% (539) received at least three times a screening test,
34.0% (393) received at least four times a screening test and 18.3% (212)
of women received yearly a screening test over the 5 year period.
Compared to women who responded at least once to a reminder, women
who never responded were more often < 30 years (41.4% vs. 33.9%, p
<0.001) and were more often obese (29.3% vs. 20.8%, p=<0.001). Over a
period of 6 years, 27.4% (CI 23.9%-31.0%) developed impaired fasting
glycaemia and 7.3% (CI 6.0%-8.4%) developed diabetes. Independent
predictors for diabetes were age andBMI and for prediabetes independent
predictors were age, BMI and waist circumference.
Conclusion: We show now the long-term feasibility and efficacy of a
GDM recall register to stimulate screening postpartum. However, it re-
mains challenging to stimulate women to get a yearly screening test since

only 18.3% of women with 5 years of follow-up in the register, reported a
screening test every year. On third of women developed (pre)diabetes
within 6 years.
Disclosure: K. Benhalima: None.

961
Adherence to a follow-up programme after gestational diabetes in an
Italian population
M. Dalfrà, S. Burlina, F. Anti, A. Lapolla;
Department of Medicine (DIMED), University of Padova, Padova, Italy.

Background and aims: Women with Gestational Diabetes Mellitus
(GDM) are at high risk of developing type 2 diabetes mellitus, metabolic
syndrome and cardiovascular diseases. The aimwas to identify the factors
that characterize the adherence to postpartum follow-up of patients with
previous GDM.
Materials and methods: Data on 1573 women with previous GDMwere
retrospectively collected. In pregnancy: age, family history of diabetes,
ethnicity, prepregnancy BMI, weight gain, gestational week at diagnosis
of GDM, timing and mode of delivery, metabolic parameters (fasting plas-
ma glucose, glycated heaemoglobin, total cholesterol, HDL, LDL, triglyc-
erides). After delivery: glucose and insulin values at the OGTT 75g per-
formed after at least 6 weeks from delivery, total cholesterol, HDL, LDL,
triglycerides and postpartumweight. Based on OGTT results, women were
categorized into two groups: NGT (Normal Glucose Tolerance) and AGT
(Altered Glucose Tolerance). Furthermore, factors that could encourage
women to undergo postpartum glucose testing were evaluated.
Results: 889 (56,52%) women underwent follow-up after delivery: they had
higher frequencies of maternal age > 35 years (44,8 vs 40,8% p 0,000), first
degree family history of diabetes mellitus (46 vs 36 % p 0,000), insulin
treatment during pregnancy (29,3 vs 18,1%p0,000) than non-screenedwom-
en. The adherence to follow-up was higher among Italians than migrants
(59,4 vs 51,4 % p < 0,05): by differentiating in more specific ethnic groups,
the frequency of follow-up was the highest in Italians and in women from
SubsaharianAfrica (59%) and the lowest in Asians andArabs (57% and 55%
respectively). At the follow-up, 741 (83,35%)were NGT, 148 (16,65%)were
AGT. During pregnancy, women with AGT at postpartum screening had a
higher prepregnancy BMI (25,6 ± 5,2 vs 24,5 ± 4,9 kg/m2 p 0,016), received
an earlier dignosis ofGDM(22,5 ± 5,5 vs 24 ± 4,3gwp0,001) and underwent
the postpartum follow-up later (10,9 ± 4,5 vs 9,7 ± 3,6 weeks from delivery p
0,004) than women with NGT. Among women with AGT, there were more
migrants (45,27 vs 29,96%, p 0,000), more first degree family history of
diabetes (54,7 vs 44,3 % p 0,018) and a higher need for insulin therapy(43,2
vs 26,5%, p 0,000)than in women with NGT.Women with postpartum AGT
had significantly higher values of first fasting glycaemia (92,1 ± 12,7 vs 86,7
± 10,8mg/dl p 0,000), HbA1c at the diagnosis of GDM (5,5 ± 0,5 vs 5,2± 0,4
%p0,000), HbA1c at the third trimester (5,5 ± 0,5 vs 5,3 ± 0,4%p0,000), 2h-
OGTT value(159,9 ± 27,7 vs 147,5 ± 30,4 mg/dl p0,000) and AUCglu

(18382,3 ± 2523,5 vs 17377,3 ± 2591,1 mg/ml x min p 0,000) at the diag-
nostic OGTT than women with NGT. After pregnancy, womenwith postpar-
tumAGT had significantly higher values of all glycaemic points measured at
postpartumOGTT 75g (in particular, 1h-OGTT value: 170,8 ± 45,9 vs 122,9
± 31,4 mg/dl, p 0,000), of insulin at 1h-(71,1 ± 53,4 vs 57,2 ± 36,4 mU/ml p
0,022) and 2h-(85,8 ± 85,5 vs 41,4 ± 27,8 mU/ml p 0,000) during OGTT, of
postpartum triglycerides(104,5 ± 67,7vs 83,1 ± 47,9mg/dl p 0,001) and lower
values of HDL (60,9 ± 18,8vs 66,02 ± 16,34 mg/dl) than women with NGT.
Finally, women with NGTwere more likely to breast-feed than women with
AGT (45,6 vs 34,5 % p 0,009).
Conclusion: Factors that characterize the adherence of postpartum
follow-up in patients with previous GDM are age, family history of dia-
betes, insulin therapy in pregnancy and ethnicity, but the rates of screen-
ing are still too low. Need more educational programs to increase the
awareness of the risk in GDM women.
Disclosure: M. Dalfrà: None.
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The relationship between sudomotor function and insulin resistance
in adults with type 1 diabetes
A. Gandecka, A. Uruska, A. Araszkiewicz, S. Piłaciński, B. Wierusz-
Wysocka, D. Zozulińska-Ziółkiewicz;
Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, Poznan, Poland.

Background and aims: The occurrence of insulin resistance in type 1
diabetic patients is one of the risk factors of chronic complications of
diabetes. Dysfunction of small fibers is an early clinical manifestation
of diabetic microangiopathy. SUDOSCAN+ is a device used to noninva-
sively assess the function of the sweat glands,which are innervated by C-
fibers, on the basis of electrochemical skin conductance (ESC). The aim
of the study was to evaluate the association between sudomotor function
and insulin resistance in adult patients with type 1 diabetes (DM1).
Materials andmethods: The study included 494 adult patients with DM1
(253 men), aged 41 (IQR: 33-52) years, with disease duration of 24 (IQR:
19-32) years and HbA1c level of 7.9 (IQR: 7.1-8.9) %. The sudomotor
function was evaluated using SUDOSCAN device on the basis of the
electrochemical reaction of chlorine ions secreted in sweat due to low
voltage current. Insulin resistancewas assessed by calculating the estimated
glucose disposal rate (eGDR) according to the formula based on HbA1c,
WHR and presence of hypertension. The study group was subdivided into
3 groups based on quartiles of eGDR (<5.5, 5.5-9.5, >9.5 mg/kg/min).
Results: Patients with lower eGDR (higher insulin resistance) had lower Feet
ESC [71 (IQR:50-81) vs 79 (IQR:63-85) vs 83 (IQR:74-86)μS; p<0.0001 and
Hands ESC (58 (IQR:40-70) vs 61 (IQR:50-72) vs 69 (IQR:60-77) μS;
p<0.001)]. We found positive correlation between Feet and Hands ESC and
eGDR (Rs=0.28, p<0.001 and Rs=0.21, p<0.001 respectively). In a multiple
linear regressionmodel which takes into account age, sex, duration of diabetes,
Feet ESC was independently associated with eGDR (β=0.14, p=0.001).
Conclusion: In adult patients with DM1 the higher insulin resistance the
greater sudomotor dysfunction is.
Supported by: Diabetes Poland
Disclosure: A. Gandecka: Grants; Diabetes Poland.
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Neuroretinal dysfunction is associated with early peripheral motor
unit loss in type 1 diabetes
D. Ylli1, F. Picconi1, G. Mataluni2, M. Parravano3, L. Ziccardi3, A. Di
Renzo3, S. Coluzzi1, P. Pasqualetti4, L. Chioma1, I. Malandrucco1, D.
Lauro5, G.A. Marfia2, S. Frontoni1;
1Department of Systems Medicine, Unit of Endocrinology, Diabetes and
Metabolism, S. Giovanni Calibita Fatebenefratelli Hospital, 2Department of
Systems Medicine, Unit of Disimmune Neuropathies, 3IRCCS-G.B. Bietti
Foundation, 4Department of SystemsMedicine, Fatebenefratelli Foundation
for Health Research and Education, AFaR Division, 5Department of
Systems Medicine, University of Rome Tor Vergata, Rome, Italy.

Background and aims: It is already accepted that early retinal neurode-
generation has a predictive role in the development of clinically detect-
able microvascular alterations in diabetic retinopathy (DR). However, no
data are available about the relationship between retinal neurodegenera-
tion and diabetic peripheral neuropathy. The aim of the study was, there-
fore, to investigate the hypothesis that retinal neurodegeneration could be
considered as a marker of early diabetic neuropathy.
Materials and methods: 19 subjects affected by Type 1 Diabetes
Mellitus (T1DM) with no symptoms/signs of peripheral polyneuropathy,

without DR or with very mild non-proliferative DR, and 14 healthy con-
trols (C) matched for age and gender were enrolled. All subjects
underwent the following electrophysiological tests: standard nerve con-
duction studies (NCS), incremental motor unit number estimation
(MUNE) from abductor hallucis (AH) and abductor digiti minimi
(ADM) with assessment of AH and ADM average single motor unit
potential (SMUP) size. The retinal functional analysis was performed
by multifocal electroretinogram (mfERG) measuring amplitude density
(Amp) and implicit time (IT), for 3 concentric annular rings (Ring 1, R1=
0-2.5°; R2= 2.5-5°; R3= 5-10° degrees of foveal eccentricity), of nasal
(N)/ temporal (T)/superior (S)/ inferior (I) macular quadrants.
Results: Amp was significantly decreased in T1DM vs. C (p<0.05), in
each ring and quadrant. ADMMUNE and AHMUNE were significantly
decreased in T1DM (p 0.039; p <0.0001, respectively), and AH-SMUP
significantly increased (p 0.002), vs. C. No abnormalities of NCS were
found in any subject. A positive correlation between Amp in N and I
quadrant and AH MUNE (Pearson correlations: r2 0.368, p 0.01; r2

0.288, p 0.03, respectively) was observed in T1DM subjects.
Conclusion: Retinal neurodegeneration is already present in T1DM patients
without peripheral neuropathy. MUNE proved to be a reliable instrument to
detect precocious and subclinical peripheral neuropathic damage, representing
by the motor unit loss and collateral re-innervation process. The observed
relationship between neuroretinal dysfunction and early peripheral motor unit
decline supports the hypothesis that neuroretina can be considered as a poten-
tial “window” to track the early neuropathic process in diabetes.
Disclosure: D. Ylli: None.

964
Dorsolateral prefrontal cortex activity towards fatigue of type 2 dia-
betes patients with macro-angiopathy and peripheral neuropathy
(pilot study)
K. Kotsa1, G. Elcadi2, M. Grammatiki1, S. Xergia3, S.B. Catrina4, P.
Tsaklis4,5;
1Diabetes Center, Department of Endocrinology and Metabolism, 1st
Department of Internal Medicine, AHEPA University Hospital,
Thessaloniki, Greece, 2Division of Sport Sciences, University of Gavle,
Gavle, Sweden, 3Division of Physiotherapy, European University of
Cyprus, Nicosia, Cyprus, 4Department of Molecular Medicine and
Surgery (MMK), Karolinska Institutet, Stockholm, Sweden,
5Department of Physiotherapy, Alexander TEI, Thessaloniki, Greece.

Background and aims: Patients with chronic type 2 Diabetes Mellitus
(T2DM) show a decreased neuromuscular activation and increased fatigue
depicted by a raised postural central of pressure (COP) kinetics during stand-
ing tasks. The dorsolateral prefrontal cortex (DLPFC) is responsible for
many cognitive and motor functions and is believed to be involved in the
overriding mechanism of fatigue. It is unclear, however, if there are differ-
ences in COP and DLPFC activity between T2DM patients who present
macro-angiopathy (MA) without diabetic peripheral neuropathy (DPN) and
those with both MA and DPN. The aim of the present study is to determine
whether differences in COP kinetics between patients with MA alone and
both MA-DPN exist and if these differences correlate with DLPFC activity.
Materials and methods: 15 participants, both males and females, (mean
age 66±5,7), divided in 3 groups of 5 [5 healthy controls (HC group), 5
T2DM patients with MA alone (MA group) and 5 T2DM patients with
both MA and DPN (MA-DPN group)] were included in the study. They
performed 3x2 minutes trials of COP Antero/Posterior (A/P) displace-
ments, with a visual feedback, controlled by a metronome in 20bits/
min, moving their weight between 2 points, on the top and the bottom
of a screen. Pre-Post Data collection: Near Infrared spectroscopy for
DLPFC, Tibialis Anterior isometric strength, COP sway velocity, COP
area (mm2) and COPA/P amplitude (mm) were also measured.
Results: Repeated measures and matched pair T-test analysis was per-
formed. During every 2' trial, the COP Sway area and the avegCOP A/P
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displacements amplitude decreased, in bothMAgroup andMA-DPNgroup,
but not in HC group. Moreover, after each 2’ trial the average COP sway
velocity increased only in MA-DPN group and not in the other 2 groups.
The Maximal Voluntary Isometric Contraction of the Tibialis Anterior de-
creased in MA group and MA-DPN group, but not in HC group, between
baseline and immediately after the last bout. Finally, there was an increase
trend in total Hemoglobin (tHB, blood volume) at the DLPFC, in MA-DPN
group, but not in the other 2 groups, during and at the end of the trials.
Conclusion: T2DM patients with MA alone and both MA and DPN
demonstrated decreased mobility during the exercise, but only the MA
and DPN patients demonstrated increased DLPFC activity. This can be
probably explained by the greater cognitive dependence showed by the
MA-DPN group, in comparison with the other two groups, in order to
anticipate the peripheral fatigue and follow the task.

Disclosure: K. Kotsa: None.

965
Enhanced subclinical inflammation in painful compared to painless
diabetic polyneuropathy. A multimarker approach
D. Ziegler, A. Strom, G. Bönhof, S. Püttgen, M. Roden, C. Herder;
German Diabetes Center, Düsseldorf, Germany.

Background and aims: The determinants and mechanisms contributing
to the phenotype of diabetic sensorimotor polyneuropathy as a painful
(DSPN+p) or painless (DSPN-p) entity remain unclear. Since inflamma-
tion has been implicated in the pathogenesis of neuropathic pain, we
hypothesized that pro- and/or anti-inflammatory processes could be more
relevant in DSPN+p than DSPN-p.
Materials andmethods:Using a newmultimarker assay (ProseekMultiplex
INF I assay,OLINKProteomics),wemeasured 92 serumbiomarkers including
pro- and anti-inflammatory cytokines and chemokines as well as vascular and
growth factors in 193 patients with DSPN+p and 171 with DSPN-p from the
PROPANE study (DSPN+p/DSPN-p [mean±SD]: age: 65.7±9.9/68.0±10.3
years, male: 68/82%,BMI: 31.3±5.5/29.3±5.1 kg/m²; type 2: 86/83%, diabetes
duration: 16.1±12.1/16.1±12.6 years, HbA1c: 7.6±1.4/7.3±1.2%). DSPN was
diagnosed using modified Toronto Consensus (2011) criteria, while DSPN+p
and DSPN-p were stratified using a cutpoint of 4 points on the Likert scale for
chronic pain lasting >1 year in the distal lower limbs.
Results: After adjustment for sex, age, BMI, smoking, diabetes type, diabe-
tes duration, and HbA1c, compared to patients with DSPN-p those with
DSPN+p showed increased levels (normalized protein expression values)
of the pro-inflammatory markers CUB domain-containing protein 1
(CDCP1: 3.29±0.64 vs 3.16±0.58), signaling lymphocytic activation mole-
cule 1 (SLAMF1: 2.57±0.58 vs 2.71±0.57), and chemokine (C-C motif)
ligand 20 (CCL20: 5.40±1.07 vs 5.74±1.31) as well as the anti-
inflammatory markers interleukin 10 (IL-10: 2.37±0.43 vs 2.53±0.64) and
osteoprotegerin (OPG: 10.23±0.39 vs 10.13±0.38) (all P<0.05). In patients

with DSPN+p, several inflammatory markers correlated with diminished
quantitative sensory tests (e.g. CDCP1 with cold thermal detection threshold
on the hand: ß=-0.241; P=0.002) and nerve conduction velocity (NCV) (e.g.
SLAMF1with peroneal motor NCV: ß=-0.262; P=0.0005), whereas in those
with DSPN-p these associations were either absent or markedly weaker.
Conclusion: Patients with painful DSPN show higher systemic levels of
pro- and anti-inflammatory mediators than those with painless DSPN,
pointing to a role of inflammatory processes in painful diabetic neuropathy.
Supported by: European Union Seventh Framework Programme EU
FP7/2007-2013 (Grant 602273)
Disclosure: D. Ziegler: None.

966
Effects of epalrestat therapy for diabetic neuropathy evaluated using
pain threshold
N. Takahashi;
Takahashi Family Clinic, Nagoya, Japan.

Background and aims: The aldose reductase inhibitor, epalrestat, was
approved in Japan after a three-month double-blind trial showed that it im-
proved symptoms and nerve function. Epalrestat effects were more obvious
in patients with early neuropathy and modestly elevated levels of glycated
hemoglobin. However, the effects of epalrestat in individual patients are still
difficult to assess. In annual neuropathy checkups, we found that epalrestat
lowered the pain threshold in some patients. Therefore the present study used
intraepidermal electrical stimulation (IES) to investigate variation in pain
threshold in patients with type 2 diabetes treated with epalrestat.
Materials and methods: This retrospective study investigated pain
thresholds in patients selected from among 647 patients (mean age,
61.2 ± 12.2 years; male, n = 428) with type 2 diabetes who were admin-
istered epalrestat and who had undergone three consecutive annual neu-
ropathy examinations at Takahashi Family Clinic.We also compared pain
thresholds in seven symptomatic patients (mean age, 71.6 ± 5.7 years;
male, n = 6) with type 2 diabetes before and three months after starting
epalrestat therapy. We determined the pain threshold by stimulating the
dorsal skin of the feet using IES electrodes at an initial intensity that was
sufficient for patients to feel a pricking sensation, and then reduced the
current in 0.05-mA increments until sensation was indiscernible.
Results: The mean pain thresholds in each year were 0.21 ± 0.17, 0.19 ±
0.18 and 0.16 ± 0.13 mA (F = 3.0, p < 0.01). The mean pain threshold of
eleven patients before taking epalrestat therapy were 0.25 ± 0.17 mA and
0.13 ± 0.05 mA (p < 0.05), respectively. Three months after taking
epalrestat, the mean pain thresholds in these patients were lowered from
0.55 ± 0.34 mA to 0.14±0.03 mA, respectively (p < 0.05). Furthermore,
symptoms related peripheral neuropathy improved.
Conclusion: The present findings suggest that measuring pain threshold
is useful for assessing the effects of epalrestat in patients with neuropathy
caused by type 2 diabetes.
Disclosure: N. Takahashi: None.
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Prevalence of diabetic neuropathy in adolescents with type 1 diabetes
and the association to insulin pump therapy
M.M.B. Christensen1, E.E. Hommel2, M.E. Jørgensen1, B.J. von
Scholten3, C.S. Hansen3;
1Clinical Epidemiology, Steno Diabetes Center Copenhagen, 2Steno
Clinic, Steno Diabetes Center Copenhagen, 3Diabetes Complication
Research, Steno Diabetes Center Copenhagen, Gentofte, Denmark.

Background and aims: Two of the most prevalent subgroups of diabetic
neuropathy are diabetic peripheral neuropathy (DPN) and cardiovascular
autonomic neuropathy (CAN), but data on the prevalence of theses
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complications in adolescents with type 1 diabetes are scarce. Since early
stages of CAN and DPN may be reversible, screening adolescents with
type 1 diabetes may be important. Furthermore, it is unknown whether
insulin pump reduces development of diabetic neuropathy. The aim of this
study was to investigate the prevalence of DPN and CAN in a Danish
population of adolescent patients with type 1 diabetes and to assess the
association between treatment with insulin pump and these complications.
Materials and methods: Adolescents with type 1 diabetes underwent
examination of CAN and DPN. CAN was assessed by the cardiovascular
autonomic reflex tests (CARTs). The diagnosis ‘early CAN’ was given if
one out of the three CARTs was abnormal and ‘definite CAN’ if two or
three out of the three tests were abnormal. DPN was assessed by light
pressure perception, pain perception, vibration perception threshold
(VPT), Brief Pain Inventory and Michigan Neuropathy Screening
Instrument questionnaire, electrochemical skin conductance (ESC), sural
nerve conduction velocity (SNCV) and sural nerve action potential
(SNAP). Distribution of outcome measures is presented in table 1. The
associations between insulin pump therapy and the various measures of
CAN and DPN were analysed in logistic and linear regression models.
Results: The 156 adolescents (42% were males) with a mean age of 22
years (SD 1.6), a mean diabetes duration of 11.3 years (SD 5.1) and a
median HbA1c of 66.5 mmol/mol (IQR 58;77) ( 8.3% (IQR 7.4;9.2)) had
a prevalence of CAN and early CAN of 9% and 26.1%, respectively. The
composite prevalence of DPN was 55.8% encompassing the prevalence
of abnormal SNAP of 23.8%, SNCVof 37.1%, ESC on the hands and feet
of 4% and 8%, respectively, VPTof 1.3% and BPI questionnaire of 1.9%.
No statistically significant association was found between insulin pump
therapy and the various measures of DPN and CAN.
Conclusion: DPN and CAN are prevalent in adolescents with type 1
diabetes with no association found with insulin pump treatment. The
use of novel measuring modalities in the present study identified a higher
number of subjects with DPN compared to established measures.
Screening for diabetic neuropathy in adolescents may be beneficial in
order to detect and prevent nerve damages at early stages.

Supported by: Thanks to The Augustinus Foundation and The Toyota
Foundation for support
Disclosure: M.M.B. Christensen: None.

968
Simultaneous pancreas kidney transplantation in type 1 diabetes is
associated with an early improvement in small fibres
S. Azmi1, M. Jeziorska1, M. Ferdousi1, I. Petropoulos1,2, G. Ponirakis2,
A. Marshall3, U. Alam1, H. Fadavi1, M. Tavakoli4, O. Asghar1, A.
Atkinson1, W. Jones1, A. Boulton1, T. Augustine5, R.A. Malik1,2;

1University of Manchester, Manchester, UK, 2Weill Cornell Medical
College Qatar, Doha, Qatar, 3Department of Clinical Neurophysiology,
Central Manchester NHS Foundation Trust, Manchester, 4The University
of Exeter Medical School, Exeter, 5Central Manchester NHS Foundation
Trust, Manchester, UK.

Background and aims: Simultaneous pancreas kidney transplantation
(SPK) can normalise glucose levels and improve the lipid profile and
blood pressure in patients with type 1 diabetes (T1DM). The effect on
microvacsular complications, in particular neuropathy needs to be defined
further. The aim is to determine the effect of SPK on neuropathy in
patients with T1DM.
Materials and methods: A detailed assessment of neuropathy was un-
dertaken at baseline, 6 months and annually over 3 years following SPK
in 36 patients with T1DM.
Results: HbA1c improved significantly (69·1±16·9 v 39.0±3.0,
p<0.0001). Corneal confocal microscopy (CCM) parameters (corneal
nerve fibre density (CNFD) (9.4±1.0 v 12.2±1.7, p=0.005), corneal nerve
branch density (CNBD) (9.8±0.05 v 13.2±2.7, p=0.05), corneal nerve
fibre length (CNFL) (7.2±0.5 v 8.2±0.8, p=0.05)) and mean dendrite
length (MDL) (10.9±0.8 v 15.6±1.4, p=0.02) in skin biopsies significant-
ly improved at 12 months. Intra-epidermal nerve fibre density did not
improve as well as no early change in neuropathic symptoms, quantitative
sensory testing or neurophysiology. However, at 36 months there was a
significant improvement in the neuropathy symptom profile (5.3±0.9 v
3.1±1.2, p=0.04) and peroneal nerve conduction velocity (31.1±1.8 v
38.7±2.7, p=0.05) as well as a further improvement in CNFD (9.4±1.0
v 14.4±1.6, p=0.01), CNFL (7.2±0.5 v 10.3±0.6, p=0.001) and MDL
(10.9±0.8 v 18.0±1.3, p=0.02).
Conclusion: CCM and skin biopsy demonstrates an improvement in
small fibres within 12 months of SPK, followed by an improvement in
neuropathic symptoms and neurophysiology at 36 months. These data
provide further support for the use of CCM as an early surrogate end-
point in clinical trials of diabetic neuropathy.
Disclosure: S. Azmi: None.
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Oral alpha lipoic acid adjunctive treatment for symptomatic diabetic
peripheral neuropathy: a prospective, double blind, placebo con-
trolled study
M.R.R. EL-Nahas1, G. El Kannishy2, H. Abdelhafez2, I. Taher2, A. El
Sehrawy2;
1Internal Medicine, Port-Said University, Port-Said, 2Internal Medicine,
Mansoura University, Mansoura, Egypt.

Background and aims: Differential efficacy of alpha-lipoic acid
treatment on different sensory modalities had been reported. These
differences could be attributed to the heterogeneous nature of neu-
ropathy, study designs, routes and duration of administration of
alpha lipoic acid (ALA). The aim of this work was to assess the
efficacy of oral ALA 600 mg twice daily for 6 months in the treat-
ment of patients with type 2 diabetes and peripheral neuropathy. The
primary outcome was to the study the effect of the intervention on
pain perception evaluated by neuropathy symptom score (NSS) and
visual analogue pain scale (VAS). The secondary outcome was to
study the effect of the intervention on vibration perception threshold
(VPT) and neuropathy disability score (NDS).
Materials and methods: A total of 200 patients with diabetes and
symptomatic peripheral neuropathy were randomly assigned into
add on treatment with either ALA (n = 100) or placebo (n =
100) (Batch 1 or Batch 2) for 6 months. Batches were unknown
for patients and investigators. Patients followed their usual treat-
ment regimens during the conduct of the study. VPT was quanti-
fied with a biothesiometer (Arnold Horwell, UK). NSS, VAS, NDS
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and VPT were scored at baseline and at each visit (1, 3 and 6
months).
Results: At randomization, no significant differences between the ALA
and placebo groups were noted for age (54.1± 8.2 vs 52.7 ±7.1 years), sex
(M/F 38/62 vs 40/60), BMI (33.7± 4.7 vs 32.2±5.7), diabetes duration
(11.1± 6.1 vs 11.3±5.8 years), HbA1c (8.3± 1.2 vs 8.1±1.6), VAS (5.7
±2.5 vs 4.88±2.1) and NSS (7.7±1.2 vs 7.47±1). Significant reduction in
the percent change between baseline and Visit 4 (Month 6) was found in
NSS (60.9±32.9% for ALA vs 23.2±14.1% for placebo, p <0.001).
Whereas, non-significant difference in the percent change of VAS at visit
4 was found (8.4±108.7% for ALAvs 6±103.3% for placebo, p = 0.879).
Significant reductions in NDS were noted in the ALA group in compar-
ison to the placebo group after 1month (6.2±2.8 vs 8±2.1, p <0.001), 3
months (3.9±2.4 vs 6.5±1.2 P <0.001), and 6 months (3.5±2.4 vs 6.7±1.7
P <0.001). Thermal perception was the most significantly improved pa-
rameter in ALA group in comparison to the placebo group (p < 0.001).
Significant differences in VPT favoringALA over placebowere observed
after 1 month (17±7.7 vs 19.83±6.9 volts, p 0.008), 3 months (14.1±6.4
vs 18.92±7.9 volts, p< 0.001) and 6 months (12.6±5.3 vs 16.95±9.7 volts,
p < 0.001).
Conclusion: Improvement in patient reported pain as assessed by NSS
were observed only after 6 months of oral ALA treatment. However, the
reduction of pain was not evident when VAS was used for the assessment.
Improvements in NDS and VPT were observed after 1month of ALA
treatment and the difference remain significant thereafter. Thermal percep-
tion was the most significantly improved parameter. We suggest that vari-
ous assessment scales should be considered in the interpretation of data.
Clinical Trial Registration Number: RP/52
Supported by: alpha lipoic acid and placebo are supplied by Eva Pharma
Disclosure: M.R.R. EL-Nahas: Non-financial support; Alpha Lipoic
acid and Placebo supplies.
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Bariatric surgery improves neuropathic symptoms, deficits and cor-
neal nerve morphology in obese patients with diabetes
M. Ferdousi1, S. Azmi1, G. Ponirakis2, I. Petropoulos2, T. Siah Mansur1,
U. Alam1, A.Marshall3, J. Schofield1, S. Adam1, B. Ammori4, H. Soran1,
R.A. Malik1,2;
1University of Manchester, Manchester, UK, 2Weill Cornell Medical
College Qatar, Doha, Qatar, 3Central Manchester NHS Foundation
Trust, Manchester, 4Salford Royal Infirmary, Salford, UK.

Background and aims:Whilst bariatric surgery can lead to remission of
type 2 diabetes mellitus, the effect on microvascular complications, in
particular neuropathy is unclear. The aim is to determine the effect of
bariatric surgery on neuropathy in obese patients.
Materials and methods: 25 morbidly obese patients with diabetes
underwent a comprehensive assessment of neuropathy at baseline, 6
and 12 months after bariatric surgery.
Results: There was a reduction in BMI (49.6±1.8 v 37.5±1.7 v 34.4±1.2,
P<0.0001), HbA1c (57.3±3.4 v 41.2±2.9 v 38.4±1.9, P<0.0001), systolic
(135.7±3.3 v 121.9±3.8 v 118.7±3.5, P=0.002) and diastolic (73.6±3.6 v
66.6±2.9 v 69.0±2.6, P=0.008) blood pressure, 6 and 12 months after
bariatric surgery. There was a significant and progressive improvement
in neuropathy symptom profile (4.6±0.9 v 2.7±1.1 v 0.7±0.3, P=0.001),
neuropathy disability score (2.1±0.4 v 1.4±0.6 P=0.02), corneal nerve
fibre density (24.2±1.4 v 25.5±2.3 v 28.1±1.3, P=0.019), corneal nerve
branch density (34.1±3.5 v 39.5±4.7 v 42.3±3.7, P=0.048) and corneal
nerve fibre length (14.9±0.8 v 16.4±1.0 v 16.9±0.7, P<0.009), with no
change in quantitative sensory testing or neurophysiology.
Conclusion: Bariatric surgery improves neuropathic symptoms and def-
icits and small nerve fibre structure using corneal confocal microscopy as
early as 6 months after surgery.
Disclosure: M. Ferdousi: None.

PS 081 Understanding diabetic
neuropathy

971
Three question set fromMichiganNeuropathy Screening Instrument
add independent prognostic information on cardiovascular out-
comes: post-hoc analysis of ALTITUDE trial
J.P. Seferovic1, M.A. Pfeffer1, B. Claggett1, A.S.Desai1, D. de Zeeuw2, S.M.
Haffner3, J.J. McMurray4, H.-H. Parving5, S.D. Solomon1, N. Chaturvedi6;
1Brigham andWomen's Hospital, Boston, USA, 2UniversityMedical Center
Groningen, Groningen, Netherlands, 3Department of Medicine and Clinical
Epidemiology, University of Texas Health Science Center, San Antonio,
USA, 4BHF Cardiovascular Research Centre, University of Glasgow,
Glasgow, UK, 5Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark, 6Institute of Cardiovascular Sciences, University College
London, London, UK.

Background and aims: The Michigan Neuropathy Screening Instrument
(MNSI) is used to diagnose diabetic peripheral neuropathy.We investigated
whether the MNSI (a 15-item self-administered questionnaire) also offers
prognostic information concerning risk of death and major CV events in
patients with type 2 diabetes mellitus (T2DM) and chronic kidney disease
(CKD) and/or cardiovascular (CV) disease from ALTITUDE.
Materials and methods: We divided the cohort of 8561 patients into
independent training (n=3300) and validation sets (n=5261). In the train-
ing set, stepwise selection techniques identified specific questions that
were independently associated with CV composite [CV death, resuscitat-
ed cardiac arrest, non-fatal myocardial infarction/stroke, heart failure hos-
pitalization (HF)]. Selected questions were then evaluated in the valida-
tion set in adjusted models to assess their potential independent associa-
tions with clinical outcomes.
Results: In the training data set, 3 questions (Are your legs numb? Have
you ever had an open sore on your foot? Do your legs hurt when you
walk?) were significantly associated with the CV outcome composite. In
the validation set, 3076 patients (59%) answered “yes” to at least 1 of these
3 questions. After adjustment for other key covariates, these patients dem-
onstrated increased risk for CV composite (HR 1.54, 95% CI 1.28-1.85,
p<0.001), all cause death (HR 1.23, 95%CI 0.98-1.54, p=0.072), CV death
(HR 1.24, 95% CI 0.93-1.66, p=0.15), HF (HR 1.73, 95%CI 1.28-2.33,
p<0.001), myocardial infarction (HR 1.86, 95%CI 1.25-2.76, p=0.002) and
stroke (HR 1.74, 95%CI 1.19-2.53, p= 0.004) relative to those who an-
swered “no” to all of the questions (Table). These associations were even
stronger if patients answered positively to all of these 3 questions (n=552,
11%). Addition of these questions to existing models significantly im-
proved Harrell’s C statistic (0.71 vs 0.72, p=0.011) and continuous net
reclassification improvement (+22%, 95%CI 7%-31%, p=0.013).
Conclusion:We identified three straightforward questions which add incre-
mental prognostic information concerning risk of all cause death and major
adverse CVevents in patients with T2DM and CKD and/or CV disease. If
externally validated these questions may be integrated into the clinical his-
tory to augment the prediction of CVevents in high risk T2DM patients.
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Clinical Trial Registration Number: NCT00549757
Disclosure: J.P. Seferovic: Grants; Institution received funding from
Novartis in relation to the ALTITUDE trial.

972
Evaluation of clinical diagnostic markers for early detection of dia-
betic neuropathy
M. Tavakoli1,2, Early Neuropathy Assessment Study Group (ENA),
University of Manchester;
1Diabetes and Vascular Resrach Group, University of Exeter Medical
School , Exeter, 2Division of Diabetes, Endocrinology &
Gastroenterology, University of Manchester, Manchester, UK.

Background and aims: Diabetic neuropathy is among the most
distressing and costly of all the chronic complications of diabetes and is
a cause of significant disability and poor quality of life. Early detection,
risk stratification and timely intervention to prevent long-term complica-
tions by maintaining good metabolic control is a key goal of diabetes
management. Therefore identification of subjects with early subclinical
neuropathy may provide an opportunity to identify the high-risk individ-
uals who merit more aggressive intervention. The aim of present study
was to determine the optimal diagnostic operating characteristics for di-
abetic neuropathy in cross-sectional analysis for a series of standard clin-
ical neurological examinations.
Materials and methods: 274 diabetic patients and 84 healthy control sub-
jects underwent detailed examinations for assessing symptoms, electrophys-
iology, quantitative sensory testing, autonomic neuropathy with assessing
heart rate, punch skin biopsy and corneal confocal microscopy.Patients clas-
sified for presence of neuropathy based on NDS score more than 3.
Results: 274 Diabetic patients including 131 T1DM (60%male; Average
age 46.5; Duration of Diabetes: 26.8; BMI 26.2 (4.3); HbA1c: 8.3) and
143 T2DM ((64% male; Average age 63; Duration of Diabetes: 13.1;
BMI 31.7 (5.4); HbA1c: 7.7 ( SD: 1.4)) and 84 age and sex matched
healthy control subjects studied in details for battery of neurological ex-
aminations including symptoms profile (NSP), neuropathy deficit (NDS),
electrophysiology ( Sural and peroneal nerves), quantitative sensory test-
ing (Vibration, hot and cold perception thresholds), autonomic neuropa-
thy with assessing heart rate and deep breathing, punch skin biopsy
(IENFD), corneal sensitivity (NCCA) and corneal confocal microscopy
for assessing small c-nerve fibres in cornea including CNFD, CNBD,
CNFL, CNFT which measured manually. 133 (48%) patients had neu-
ropathy (NDS >3) and that was comparable between type 1 (63 patients,
48%) and type 2 diabetic patients (70 subjects, 49%). All markers except
for NCCA showed a statistically significant diagnostic ability with AUC
ranging from 0.58 to 0.81. The best marker was VPT. Using a diagnostic
criterion VPT > 11 gave sensitivity and specificity values of 75% and
71% respectively, with a PPVof 70% and NPVof 75%. IENFD <6 gave
sensitivity and specificity values of 79% and 44% respectively, with a
PPVof 54% and NPVof 70%. From corneal nerves parameters, CNFD
gave sensitivity and specificity values of 72% and 45% respectively, with
a PPV of 55% and NPV of 63%. Corneal nerves fibre length (CNFL)
showed sensitivity and specificity values of 71% and 39% respectively,
with a PPVof 52% and NPVof 59%.
Conclusion: Evaluation of tested neurological markers in this study
showed difference performance in T1DM and T2DM. However we vali-
dated the diagnostic thresholds for each of these markers that may be used
regardless of diabetes type. To our knowledge this is one of the most
complete cohort of subjects that compared the sensitivity of several diag-
nostic markers for early detection of diabetic neuropathy. Relatively poor
performance of all these neurological markers maybe related to lack of
standard reference point for diabetic neuropathy. There is a need for longi-
tudinal studies to evaluate the predictive validity of these clinical markers.
Supported by: NIH R01DK077903-01A1; JDRF 8-2008-362
Disclosure: M. Tavakoli: None.

973
Patterns of small and large fiber dysfunction in painful and painless
diabetic polyneuropathy
G.J. Bönhof, A. Strom, S. Püttgen, K. Bódis, M. Roden, D. Ziegler;
German Diabetes Center, Duesseldorf, Germany.
Background and aims: The distinguishing features contributing to the
phenotype of diabetic sensorimotor polyneuropathy (DSPN) as a painful
(+p) or painless (-p) entity are poorly understood. We hypothesized that
DSPN+p and DSPN-p are characterized by predominant small and large
nerve fiber dysfunction, respectively.
Materials and methods: We assessed somatic, cardiac autonomic, and
sudomotor function (Sudoscan, Neuropad) in 332 patients with DSPN
from the PROPANE study, 179 of whom had DSPN+p and 153 had
DSPN-p and 54 diabetes patients without DSPN (DM) from the
German Diabetes Study (DSPN-p/DSPN+p/DM [mean±SD]: age: 68.4
±10.4/66.1±10.0/63.2±5.2 years, BMI: 29.5±5.3/30.9±5.6/30.1±4.9 kg/
m²; T2D: 83/86/87%, diabetes duration: 16.4±12.4/16.1±12.1/5.1±3.2
years, HbA1c: 7.3±1.1/7.7±3.3/6.8±0.9%). DSPN was diagnosed using
modified Toronto Consensus (2011) criteria, while DSPN+p and DSPN-p
were stratified using a cutpoint of 4 points on the Likert scale for chronic
pain lasting for >1 year in the distal lower limbs.
Results: After adjustment for sex, age, BMI, smoking, diabetes type,
diabetes duration, and HbA1c, compared to patients with DSPN-p those
with DSPN+p showed impaired warmth detection thresholds (TDT-w)
(foot: 46.0±4.4 vs 45.3±4.4 °C), coefficient of R-R interval variation
during deep breathing (5.18±3.95 vs 6.71±4.86%), and electrochemical
skin conductance (ESC: hand: 56.1±17.8 vs 60.9±17.3 μS, foot: 57.8
±20.7 vs 62.8±19.9 μS) (all P<0.05). Large fiber function tests (nerve
conduction, vibration threshold) did not differ between the DSPN groups.
In both DSPN groups, ESC (foot) correlated with peroneal motor and
sural sensory nerve conduction, sural sensory nerve action potential,
TDT-w (foot), intraepidermal nerve fiber density (IENFD), and
Neuropad (all r=|0.2|-|0.5|; P<0.05). ROC analyses showed that both
small and large fiber function tests were useful to detect DSPN+p
(AUC vs DM: 0.7-0.9) and DSPN-p, albeit to a slightly lesser degree
(AUC vs DM: 0.6-0.8).
Conclusion:Compared to painless DSPN, painful DSPN is characterized
by more pronounced small fiber dysfunction involving sudomotor, cardi-
ac autonomic, and cutaneous C fibers, while large fiber dysfunction is
common to both entities.
Supported by: European Union Seventh Framework Programme EU
FP7/2007-2013 (Grant 602273)
Disclosure: G.J. Bönhof: None.

974
Determinants of incident distal sensorimotor polyneuropathy in a
cohort with screen-detected type 2 diabetes followed for 13 years,
the ADDITION Denmark Study
S.T. Andersen1,2, D.R. Witte1,3, E.-M. Dalsgaard1, H. Andersen4,5, P.
Nawroth6, T. Fleming6, T.M. Jensen7, N.B. Finnerup2,8, T.S. Jensen2,8,
M.H. Charles1;
1Department of Public Health, Aarhus University, 2The International
Diabetic Neuropathy Consortium, Aarhus, 3Danish Diabetes Academy,
Odense, 4Department of Neurology, Aarhus University Hospital, 5The
International Diabetes Neuropathy Consortium, Aarhus, Denmark,
6Department of Medicine I and Clinical Chemistry, University Hospital
Heidelberg, Heidelberg, Germany, 7Steno Diabetes Center, Gentofte,
8Department of Clinical Medicine, Danish Pain Research Center,
Aarhus, Denmark.

Background and aims: Cross-sectional studies indicate that determi-
nants beyond hyperglycemia, such as obesity, dyslipidemia and cardio-
vascular disease are important particularly in type 2 diabetes (T2DM) in
the development of distal sensorimotor polyneuropathy (DPN).
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Methylglyoxal is a marker of oxidative stress and has been proposed as
being involved in the damage of nerve fibers. We aimed to study the
incidence of DPN prospectively during the first 13 years after a
screening-based diagnosis of T2DM and to identify determinants present
at the time of T2DM diagnosis associated with DPN development.
Materials and methods: From the Danish arm of the Anglo-Danish-
Dutch study of Intensive Treatment in People with Screen-Detected
Diabetes in Primary Care (the ADDITION trial), 1256 participants were
eligible for this study. Symptoms of DPN were assessed by the Michigan
Neuropathy Screening Instrument questionnaire (MNSI) at four time-
points and DPNwas defined by aMNSI score of 4 or above. We evaluated
the cumulative incidence of DPN and used Cox proportional hazard
models to calculate hazard ratios (HR) to assess the association of various
determinants and the development of incident DPN.Models were stepwise
adjusted for trial intervention group, age, sex, lipid-lowering treatment and
anti-hypertensive treatment at the 5 year follow-up of ADDITION.
Results: The median age of the study population was 60.8 years
(p25;p75: 55.6;65.6), 59% were men and the median baseline HbA1c
was 6.3 % (6.0;6.9) or 45.4 mmol/mol (42.1;51.9). The cumulative inci-
dence of DPN during 13 years of follow-up was 10%. The risk of incident
neuropathy was higher in older participants with a HR of 1.03 (95%CI:
1.00;1.07) per year, while sex was not associated with incident DPN with
a HR of 0.67 (95%CI;0.43;1.05) for men compared to women. In Table 1
the results of Cox proportional regression models are presented.
Conclusion: This study demonstrates a fairly low cumulative incidence
of DPN defined by the MNSI in people with screen-detected T2DM. Our
study suggests that macrovascular disease, obesity and higher levels of
methylglyoxal present at the time of diagnosis of T2DM are determinants
for the development of incident DPN. The association between LDL
cholesterol and incident DPN needs to be further elucidated.

Supported by: Novo Nordisk Foundation Challenge Programme
Disclosure: S.T. Andersen: None.

975
The association between pulse wave velocity and peripheral neurop-
athy in patients with type 2 diabetes
A. Tentolouris, I. Eleftheriadou, P. Grigoropoulou, A. Kokkinos, E.
Siami, M. Nikoloudi, N. Katsilambros, N. Tentolouris;
1st Department of Propaedeutic and Internal Medicine, Medical School,
National and Kapodistrian University of Athens, Laiko General Hospital,
Athens, Greece.

Background and aims: Diabetic peripheral neuropathy (DPN) is the
most common diabetic complication, affecting up to half of the patients
with type 2 diabetes mellitus (T2DM). Increased aortic stiffness, mea-
sured with the carotid-femoral pulse wave velocity (PWV), has been
associated with incidence of cardiovascular disease independently of tra-
ditional risk factors. Previous data showed associations between risk fac-
tors for macroangiopathy and DPN in diabetes. However, the association
between PWV and DPN is unknown. In this study we examined the
association between PWV and presence as well as severity of DPN in
subjects with T2DM.
Materials and methods: A total of 381 patients with T2DM were re-
cruited. Participants were classified as having DPN (107) and not having
DPN (274). PWV was measured at the carotid-femoral segment with a
non-invasive method using applanation tonometry. DPN was assessed by
determination of vibration perception threshold (VPT), the Neuropathy
Symptom Score and the Neuropathy Disability Score (NDS).
Results: Patients with DPNwere significantly more often male and older,
had longer duration of diabetes, higher height, larger waist circumference,
higher peripheral and central systolic arterial blood pressure (SBP) and
higher PWV (all P < 0.05). Furthermore, participants withDPN had lower
low density lipoprotein cholesterol because they were treated more often
with statins; in addition, theywere treatedmore often with antiplatelets, b-
blockers and insulin than those without DPN. Univariative logistic regres-
sion analysis demonstrated that there was significant association between
the presence of DPN and age, gender, diabetes duration, height, waist
circumference, peripheral and central SBP, PWV, dyslipidemia, HbA1c,
retinopathy and nephropathy. Multivariate logistic regression analysis,
after adjustment for age, gender, waist circumference, peripheral and
central SBP and nephropathy demonstrated that the odds [OR (95% con-
fidence intervals)] of peripheral neuropathy were associated significantly
and independently only with height [1.070 (1.038 - 1.103), P < 0.001],
diabetes duration [1.051 (1.017 - 1.087), P = 0.003], HbA1c [1.579
(1.261 - 1.978), P < 0.001], PWV [1.202 (1.081 - 1.337), P < 0.001],
dyslipidemia [2.425 (1.311 - 4.488), P = 0.005] and retinopathy [4.589
(2.361 - 8.918), P < 0.001]. In addition, multivariate linear regression,
after controlling for age, gender, peripheral and central SBP and nephrop-
athy, analysis demonstrated that an increased NDS was significantly and
independently associated with height [standardized regression coefficient
(beta) = 0.247, P < 0.001], diabetes duration (beta = 0.118, P = 0.042),
HbA1c (beta = 0.112, P = 0.038), PWV (beta = 0.232, P < 0.001) and
retinopathy (beta = 0.286, P < 0.001).
Conclusion: This study has shown that in patients with T2DM beyond
the known factors associated with DPN, increased PWV emerged as a
new factor associated strongly and independently with the presence and
severity of DPN.
Disclosure: A. Tentolouris: None.

976
Impact of glycaemic variability on Müller cell activation
F. Picconi1, C. Fulci2, A. Caccuri2, M. Parravano3, D. Ylli1, L. Chioma1,
I. Malandrucco1, I. Giordani1, S. Frontoni1;
1Department of Systems Medicine, Unit of Endocrinology, Diabetes and
Metabolism, S. Giovanni Calibita Fatebenefratelli Hospital, 2Department
of Experimental Medicine and Surgery, University of Rome Tor Vergata,
3IRCCS-G.B. Bietti Foundation, Rome, Italy.

Background and aims: In our recent work, 37 patients affected by type 1
diabetes mellitus (DM1), without diabetic retinopathy (DR) or very mild
non-proliferative DR underwent a spectral domain optical coherence to-
mography (SD-OCT), obtaining individual retinal layer thickness mea-
surements, and a 72-hours continuous glucose monitoring, from which
indices of glycemic variability (GV) were measured. From SD-OCT, we
found a significant increase of inner nuclear layer (INL), that includes
mainly the nuclei of bipolar and Müller cells. A significant positive
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correlation between INL e GV was also found. We assumed that the
increase of INL may represent a clinical sign of Müller cell activation,
due to glycemic excursions. We, therefore, carried out an in vitro study in
order to confirm our hypothesis of activation of Müller cells, in response
to glycemic variability.
Materials and methods: The effect of glucose was evaluated on the
immortalized retinal Müller Cell Line, rMC-1 (Kerafast). rMC-1
cells (1x104cells/cm2) were grown 4 days in DMEM-10% FBS
medium and different glucose conditions: continuous normal glu-
cose medium (25 mmol/l) (NG); continuous low-glucose medium
(5 mmol/l) (LG); 30-min episodes of "hypoglucose" (to mimic the
hypoglycemic condition), twice a day (30’ LG); continuous high-
glucose medium (45 mmol/l) (HG); alternating normal and high-
glucose media every 24 h (NG/HG); alternating low and high-
glucose media every 24 h (LG/HG). Mannitol (20 mmol/l) was used
in control cultures to exclude a hyperosmolar effect. Control groups
were grown in continuous mannitol medium (20 mmol/l) (M), alter-
nating normal glucose and mannitol media (NG/M) or low-glucose
and mannitol media every 24 h (LG/M). Changes of the cell culture
medium with fresh medium were performed, in each group, every
24h. Müller cells activation was evaluated by measuring glial fibril-
lar acidic protein (GFAP) expression using Western Blot analysis.
Results: Continuous HG medium administration for 4 days and al-
ternating (NG/HG) media every 24 h did not induce activation of
rMC-1. In contrast, a significant increase in GFAP was detected in
rMC-1 exposed to alternating LG/HG media every 24 h (p<0.05)
versus control groups.
Conclusion: These results demonstrate that GV, characterized by hypo-
glycemic and hyperglycemic excursions, rather than chronic hyperglyce-
mia, is able to activate Müller cells, thus confirming what observed in our
previous study in humans.
Disclosure: F. Picconi: None.

977
Skin autofluorescence: correlation with measures of diabetic senso-
rimotor neuropathy
A.O. Stirban1, C.I. Bondor2, B. Florea3, N.A. Gavan4, I.A. Veresiu2;
1Sana Klinikum Remscheid, Remscheid, Germany, 2Iuliu Hatieganu
University, 3Podiatry Clinic, 4Woerwag Pharma, Cluj-Napoca, Romania.

Background and aims: The production and accumulation of
Advanced Glycation Endproducts (AGEs) is exacerbated in subjects
with diabetes. AGEs are involved in the pathogenesis of diabetic
complications in general, and the pathogenesis of diabetic neuropa-
thy in particular. Skin accumulation of AGEs can be measured
quickly (results are displayed within seconds) and non-invasively
by assessing skin autofluorescence (SAF). The aim of our study
was to investigate the correlation between SAF and measures of
diabetic sensorimotor neuropathy (DNP).
Materials and methods: In this multicenter study (8 centers), 497
consecutive subjects with diabetes mellitus (6.6% with type 1,
93.4% with type 2 diabetes, 51% female, 49% male, age: 60.5±9.1
years , HbA1c 7.28±1.02%, mean±SD) were investigated. SAF was
assessed using the AGE Reader (Groningen, The Netherlands), mea-
surements were performed at the forearm, and results of 3 measure-
ments were averaged. For the diagnosis of DNP we used the
Toronto Clinical Neuropathy Score (TCNS) as a score integrating
symptoms and deficits, as well as the Neuropathy Symptoms Score
(NSS) and the Neuropathy Disability Score (NDS) that assess sep-
arately symptoms and deficits.
Results: (mean±SD):According to the TCNS, SAF (measured in
arbitrary units- AU) was significantly higher in subjects with DNP
(TCNS>5, n=237 subjects): 2.59 ±0.56 AU compared with patients
without DNP (TCNS≤5, n=260): 2.45±0.53 AU, (p=0.04) and

significantly increased with the severity of DNP: 2.58±0.53 AU
(TCNS:6-8, n=176 subjects), 2.61±0.64 AU (TCNS: 9-11, n=53),
2.76±0.57 AU (TCNS: 12-15, n=8), (p=0.028). SAF was higher in
subjects with neuropathic deficits (NDS>2, n=261 subjects): 2.58
±0.56 AU compared with patients without deficits (NDS≤2,
n=236): 2.45±0.53 AU, (p=0.009) and significantly increased with
the severity: 2.50±0.48 AU (NDS: 3-5, n=152 subjects), 2.69±0.64
AU (NDS: 6-8, n=107), 2.47±0.85 (NDS: 9-10, n=2), (p=0.002).
Higher SAF existed in subjects with neuropathic symptoms
(NSS>2, n=410): 2.54±0.56 AU compared to patients without
symptoms (NSS≤2, n=87): 2.40±0.47 AU, (p=0.022) and increased
numerically with the severity of symptoms: 2.51±0.54 AU (NSS:3-
4, n=62 subjects), 2.53±0.57 AU (NSS: 5-6,n=148), 2.56±0.56 AU
(NSS: 7-10, n=200), p=0,126. SAF significantly correlated with the
duration of DNP (r=0.19, p=0.004) and diabetes duration (type 1
diabetes r=0.38, p=0.03; type 2 diabetes r=0.15, p=0.001) as well as
with the HbA1c (r=0.18, p<0.001).
Conclusion: Skin AGEs accumulation assessed by measurement of
SAF is increased in subjects with DNP and gradually increases with
the severity of DNP. Since SAF measurement represents an easy-to-
use, quick and non-invasive method, it might help to identify sub-
jects at high risk for DNP. Especially in subjects without typical
neuropathic symptoms, increased SAF could be an indicator for
the presence of DNP and thus trigger further confirmatory
investigations.
Supported by: Woerwag Pharma Romania
Disclosure: A.O. Stirban: Honorarium; Woerwag Pharma.

978
Endothelial progenitor cells are increased in patients with type 2
diabetes and peripheral neuropathy
I. Eleftheriadou1 , N. Dimitrakopoulou1, N. Kafasi2 , A.
Dimitrakopoulou2, E. Jude3, N. Tentolouris1;
1First Department of Propaedeutic and Internal Medicine, Medical
School, National and Kapodistrian University of Athens, Laiko General
Hospital, 2Department of Immunology & Histocompatibility, Laiko
General Hospital, Athens, Greece, 3Tameside General Hospital, Ashton-
Under-Lyne, Lancashire, UK.

Background and aims: Endothelial progenitor cells (EPCs) are a popu-
lation of adult stem cells with the ability to differentiate into epithelial
cells and to promote endothelial regeneration and neo-vascularization in
response to tissue ischemia. Several studies have already reported an
association between EPCs reduction/dysfunction and diabetic
macrovascular complications. Although peripheral neuropathy (PN) has
been associated with changes in the microcirculation and reduced
endothelial-dependent and endothelial-independent vasodilation, regard-
less of the presence of macrovascular disease, data about its association
with EPCs are scarce. The aim of the present study is to evaluate the
relationship between PN and EPCs in patients with type 2 diabetes
mellitus (DM).
Materials and methods: A total of 59 patients with DM (29 without PN
and 30 with PN) and 20 healthy controls were recruited. Participants were
non-smokers and had no clinical macrovascular disease. After venipunc-
ture peripheral blood mononuclear cells (PBMCs) were obtained and
stained with monoclonal antibodies against CD45, CD34, CD309 and
CD133. A hierarchical gating strategy was employed to count low ex-
pressing CD45 cells (CD45dim) and 1x106 events per subject was ac-
quired and analyzed using the six-color flowcytometer BD FACSCanto.
EPCs were defined as cells expressing the CD45dim/CD34+/CD309+/
CD133+ phenotype.
Results: The number of EPCs differed significantly between the 3 groups
of participants (p=0.015). The sub-analysis showed that patients with PN
had significantly higher number of EPCs when compared with patients
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without PN (p=0.020) and participants without DM (p=0.012). No sig-
nificant difference was observed in the EPCs number between patients
without PN and participants without DM (p=0.476).
Conclusion: The number of EPCs was significantly higher in patients
with PN in comparison with patients without PN and participants without
DM. This finding may imply that there is an effort for restoration of the
damaged peripheral nerves and more research is warranted to clarify the
role of EPCs in diabetic PN.

Disclosure: I. Eleftheriadou: None.

979
Protective effect of Nerve Growth Factor (NGF) on retinal ganglion
cells degeneration in early stage of diabetic retinopathy
S. Maestroni1, V. Turco1, V. Castoldi2, M. Godi1, D. Gabellini1, L.
Leocani2, P. Rama3, G. Zerbini1;
1Complications of Diabetes Unit-DRI-Diabetes Research Institute, San
Raffaele Scientific Institute, 2Experimental Neurophysiology Unit-
INSPE-Institute of Experimental Neurology, San Raffaele Scientific
Institute, 3Eye repair Unit, San Raffaele Scientific Institute, Milano, Italy.

Background and aims: Diabetic Retinopathy (DR) is an ocular
microangiopatic disease that affects up to 70% of patients with both
type 1 and type 2 diabetes. It takes several years of diabetes before
the development of DR, suggesting that subclinical dysfunctions
might characterize this "silent" phase. Recent studies show that ret-
inal ganglion cell (RGC) death and retinal thinning precede the
onset of DR suggesting an early neurodegeneration of the retina as
a prodrome of DR. NGF is an endogenous neurotrophin active on
RGC, bipolar neuron and glial cells with a well demonstrated pro-
tective effect on RGC in animal models of glaucoma. We tested the
effect of NGF treatment on RGC loss and on the prevention of the
development the vascular stage of DR. Ins2Akita mouse develops
spontaneous diabetes at about 3 weeks of age. At 8 weeks of age we
found, by Optical Coherence Tomography (OCT) analysis, a signif-
icant thinning of retinal nerve fiber layer (RNFL) and of the total
retina compared to controls.
Materials and methods: Based on these observations we performed a
study were C57Bl6/J and Ins2Akita were treated twice a day with one
drop per eye of NGF (200 μg/ml) or Vehicle (16 C57 Vehicle, 20 Akita
Vehicle, 15 C57 NGF, 14 Akita NGF). Treatment started at 3 weeks of
age up to 8 weeks of age. Retinal layers thickness was evaluated in vivo
byOCTat 3, 5 and 8 weeks. Electroretinogram (ERG)was performed at 8
weeks before sacrifice and RGCs numbers was evaluated by histological
analysis.
Results: Weight and glycemia were comparable between the diabetic
animals and the controls. At 3 and 5 weeks we did not found significant
differences between the different groups, while at 8 weeks NGF was able
to counteract the diabetes-induced thinning of RNFL (Akita Vehicle (19.1
±1.2) Vs Akita NGF (21.6±1.0), Vs C57 Vehicle (22..2±1.1), Vs C57
NGF (22.1±1.0) (mean(μm)±SD): p<0.0001) and of the total retina
(Akita Vehicle (182.4±5.2) Vs C57 Vehicle (189.7±4.5), Vs C57 NGF
(189.0±4.7): p<0.001; Akita Vehicle Vs Akita NGF (186.2±4,7): N.S.;

Akita NGF Vs C57 Vehicle, Vs C57 NGF: N.S.). Rescue induced by
NGF was confirmed also by ERG a-wave amplitude (Akita Vehicle
(111.0±23.3) Vs Akita NGF (142.4±15.0), Vs C57 NGF (144.0±8.4)
(mean(μV)±SD): p<0.001; Akita Vehicle Vs C57 Vehicle (136.5±8.5):
p=0.007) and ERG b-wave amplitude (Akita Vehicle (271.9±40.6) Vs
Akita NGF (318.2±9.8), Vs C57 NGF (320.1±11.5) (mean(μuV)±SD):
p<0.001 and Akita Vehicle Vs C57 Vehicle (310.8±12.9): p=0.019). Both
ERG parameters were improved in treated animals. Interestingly, the
analysis performed on histological samples showed no difference in
RGC and in retinal fiber number.
Conclusion: These data suggest that OCT and ERG can detect the
neuroretinal suffering before substantial anatomic alteration (i.e cell
death) occurs. Taken together these data are in line with the hypothesis
that topic treatment with NGF prevents the early, diabetes driven, retinal
neurodegeneration. Further studies are now warranted to clarify whether,
on the long run, this same pharmacological approach will allow to avoid
RGC death and the progression of DR toward its sight-threatening vas-
cular stage.
Disclosure: S. Maestroni: None.
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Metabolic shift from glycolysis towards lipid oxidation in Schwann
cells in response to hyperglycaemia
T.T.A. Smit, T.H. Fleming, P.P. Nawroth;
Department of Medicine I and Clinical Chemistry, University Hospital of
Heidelberg, Heidelberg, Germany.

Background and aims: Diabetic neuropathy (DN) is characterized by
hypersensitivity in the early stage of the disease, and hyposensitivity at
later stages. However, hyperglycemia alone is insufficient to account for
the development and the progression of diabetic complications.
Metabolomic and proteomic analysis has revealed that a failure of energy
homeostasis, particularly within the Schwann cell-rich sciatic nerve may
be a driving force in the pathogenesis of DN. The aim of this study was to
investigate the effect of hyperglycemia on energy homeostasis in
Schwann cells.
Materials and methods: Schwann cells (SW10) were cultured in low
glucose (LG, 5mmol/l) DMEM and high glucose (HG, 25mmol/l)
DMEM. Mitochondrial properties and oxidative stress were assessed
by flow cytometry. Glycolysis, mitochondrial respiration and fatty
acid metabolism were measured by Seahorse Bioanalyzer.
Transcription and expression of the key regulators involved in en-
ergy homeostasis were assessed by quantitative PCR and western
blotting. Metabolomic analysis was performed by LC-MS/MS.
Experimental DN was studied in streptozotocin-induced diabetes
in C57BL/6 mice.
Results: In response to chronic hyperglycemia, Schwann cells showed a
down-regulation of both glycolysis and mitochondrial respiration, in par-
ticular a decrease in maximal respiration (LG 301.3 -/+ 19.7 vs. HG 216.2
-/+ 9.4; p=0.0014) and glycolytic capacity (LG 86.6 -/+ 5.4 vs. HG 73.3
-/+ 6; p=0.0352). The loss of glucose-dependent metabolism was com-
pensated by a shift towards fatty acid metabolism, as indicated by in-
creased expression of ATP-citrate lyase and acyl-CoA synthase.
However, this shift was towards fatty acid oxidation, as indicated by
increased phosphorylation of acetyl-CoA carboxylase. This was associ-
ated with activation of ERK-dependent endoplasmic reticulum stress re-
sponse leading to an increased the accumulation and/or secretion of neu-
rotoxicmetabolic intermediates, such asmethylglyoxal (wt 290.3 -/+ 50.4
vs. diabetes mean 584.6 -/+ 47,6; p=0.0074).
Conclusion: This study shows that hyperglycemia induces a shift in
metabolism from glycolysis to fatty acid oxidation in Schwann cells.
This shift, driven by ER stress, is ultimately detrimental to the cell.
Supported by: SFB1118
Disclosure: T.T.A. Smit: None.
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A short period of slow breathing is able to reveal obstructive sleep
apnoea syndrome in type 2 diabetes and obese patients
L. Bianchi1, P. Valensi1, F. Duperron2, L. Bernardi3;
1Department of Diabetology & Endocrinology, Jean Verdier Hospital,
Bondy, 2Functional Respiratory Explorations, Jean Verdier Hospital,
Bondy, Paris, France, 3Folkhälsan Research Center, University of
Helsinki, Helsinki, Finland.

Background and aims:Obstructive sleep apnoea syndrome (OSAS) has
multifactorial causes and it is characterised by cardio-respiratory reflex
imbalance. It heavily worsens cardiovascular prognosis in diabetes and
obesity. Accurate diagnosis by polysomnography is expensive and re-
quires night hospitalisation. A brief period of slow breathing (SLB), by
transiently improving baro-chemoreflex interaction and oxygen satura-
tion (SAT), could shift an ill-balanced cardiovascular/respiratory reflex
interconnection, and acutely trigger OSAS-related respiratory
abnormalities.
Materials and methods: In 90 patients (59 diabetics: age 55±13yrs, 30
males, BMI 33.4±7.3 kg/m2, HbA1c 8.03±1.56%; and 31 obese: 50
±13yrs, 8 males, BMI 39.2±5.3 kg/m2) and 20 healthy subjects (55
±15yrs, 7 males, BMI 22.0±2.3 kg/m2) we continuously monitored
SAT, respiration (inductance plethysmography) and baroreflex sensitivity
(BRS) during spontaneous respiration (5min), 5-min SLB at 6 cycles/min
and 10-min follow-up under spontaneous breathing (POST-SLB). So far
56 patients underwent standard polysomnography (PSG).
Results: 55/90 patients (36 diabetics and 19 obese) developed apnoeas/
hypopneas during POST-SLB (POST-SLB+); comparing SLB test to
PSG, 40/41 were true positives, 1/41 was false positive and 10/15 true
negatives (5 false negatives, but these patients had only mild OSAS at
PSG, apnoeas/hypopneas index<15 per hour), PPV: 98%, NPV: 67%,
sensitivity: 89%, specificity: 91%. At baseline POST-SLB+ patients had
lower SAT (p=0.003) and BRS (p<0.001) compared to healthy subjects.
During SLB all subjects increased SAT (p<0.001) and BRS (p<0.01)
compared to baseline. During POST-SLB period, in patients who devel-
oped apnoeas/hypopneas SAT fell below (p<0.0001) and BRS returned to
baseline, whereas in the other patients SAT and BRS returned to baseline
values.
Conclusion: In diabetic and obese patients a short (20min), simple and
inexpensive clinical test based upon analysis of cardio-respiratory reflex
imbalance can unmask underlying OSAS, due to the post-effects of tran-
sient relief of subclinical hypoxia.
Disclosure: L. Bianchi: None.

982
Small fiber neuropathy, suggested by clinical examination, is objec-
tively linked to autonomic neuropathy and other complications in
type 2 diabetes
W.-N. Nibouche-Hattab, N. Lanasri, F. Zeraoulia, A. Chibane, L.
Makhlouf, A. Biad;
Internal Medecine, Algiers' University, Aïn-Taya (Algiers), Algeria.

Background and aims: Early detection of distal diabetic neuropathy
(DDN) is essential to slow down its progression. Making an objective
diagnosis of Small Fiber Neuropathy (SFN) is nevertheless very challeng-
ing in daily practice. All recommendations and validated scores allow the
diagnosis, once DDN becomes irreversible. We examined the character-
istics of type 2 diabetics with SFN, suggested by a basic clinical exami-
nation, and compared them with diabetics who have normal sensory tests
and those with evident neuropathy.

Materials and methods: Between 2009 and 2013, we recruited 327
newly diagnosed type 2 diabetics, aged from 40 to 70 years. We collected
clinical and biological data and screened for chronic complications for all
patients. Foot sensory examination included vibration perception with
128 Hz tuning fork, light touch, heat-pain and cold perception; we tested
the ankle reflex and muscle strength (quadriceps and tibialis anterior)
symmetrically. We used Michigan Neuropathy Screening Instrument
(MNSI) for the diagnosis of DDN, and considered as a SFN the abolition
of at least heat and pain perception of the feet and a MNSI within the
range of 0-2, with or without distal pain sensation. Statistical analysis was
performed with Epi-Info 6.04.
Results:We analyzed 317 patients after excluding 10 patients for having
a neuropathy with another etiology than diabetes. We found DDN, SFN
and normal neurological examination, respectively in 98 (30.9%), 92
(29.0%) and 127 (40.1%) diabetics. There were no statistical differences
between the group of patients with SFN and those with a normal neuro-
logical examination, on age, height, smoking status, hypertension preva-
lence, renal function, glycemic and lipid status, but patients with SFN
were less educated (p=0.006), had a higher BMI (p=0.039), higher prev-
alence of distal pain (p<10-5), diabetic retinopathy (p=0.032), autonomic
neuropathy (p=0.021), specially sudoral dysfunction (p=0. 019) and mi-
nor distal trophic disorders (p=0.004). Diabetics with DDN were four
years older (p=0.001) and had much more ischemic heart disease
(p=0.002), dysautonomy (p=0.0002), erectile dysfunction (p=0.001) than
the two other groups of patients.
Conclusion:We suggest, in our study, that a simple clinical examination
could help to determine a distinguishable group of patients that presents
an early stage of diabetic neuropathy. Without specific recommendations,
these patients are too often considered as “free of neuropathy” in daily
practice, and may not benefit from an appropriate therapeutic intervention
to reverse the course of this complication.
Clinical Trial Registration Number: NCT02002091
Disclosure: W. Nibouche-Hattab: None.

983
Association of endothelial dysfunction with autonomic neuropathy in
Japanese type 2 diabetes
M. Furuta1, H. Yamaoka1, T. Sanke2, H. Furuta3, T. Akamizu3;
1Clinical Laboratory Medicine, Wakayama Medical University,
Wakayama, 2Institute for Diabetes, Fuchu Hospital, Osaka, 3First
Department of Meicine, Wakayama Medical University, Wakayama,
Japan.

Background and aims: Assessment of endothelium mediated vascular
response in the finger tips after occlusion of the brachial artery is
reflecting a hyperemic response, which is a measure for arterial endothe-
lial function. Sympathetic nerve function plays a critical role in regulating
vascular function. Although the vascular function of diabetes was known
to be impaired more seriously than non-diabetic subjects, it is still unclear
whether vascular hyperemic response were impaired by autonomic neu-
ropathy in type 2 diabetes (T2DM) or not. To clarify the relationship
between endothelial function and diabetic autonomic neuropathy, we
measured reactive hyperemia peripheral arterial tonometry (RH-PAT)
for evaluation of endothelial function, and heart rate variability
(Coefficient of variation of R-R intervals: CVR-R) as an indicator of au-
tonomic function in type 2 diabetes.
Materials and methods: We assessed T2DM with RH-PAT for evalua-
tion of endothelial function, CVR-R for evaluation of autonomic nerve
function by 5-min ECG recordings, and vibratory perception threshold
for evaluation of diabetic peripheral neuropathy by using the C128 quan-
titative tuning fork. The results of RH-PAT were expressed as reactive
hyperemia index (RHI) for evaluating endothelial function. Plasma
VEGF concentration was measured using ELISA as a marker of vascular
endothelial marker. Participants with CVR-R less than 2.0 were
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determined as impaired autonomic function, or with vibration perception
threshold less than 9-seconds were as impaired vibration sensation.
Patients with history of heart failure or arrhythmias were excluded.
Results: 281 T2DMwere included. Mean age was 68.7±9.1 years (mean
±SD), duration of diabetes 15.5±9.9 years, HbA1c 7.4±1.1%, Plasma
VEGF concentration 132.5±40.5 pg/ml, prevalence of albuminuria
40.0%, retinopathy 52%, mean RHI 1.56±0.38, 48% patients have low
CVR-R, and 64% patients have impaired vibration sensation. We com-
pared RHI dependent on low CVR-R or normal CVR-R, and low vibration
sensation or normal vibratory sensation. Our preliminary results show
there was no significant difference between groups regarding age, BMI,
duration of diabetes or hypertension. The RHI in low CVR-R group was
significantly lower compared with normal CVR-R group (1.70±0.39 vs.
1.43±0.33, p<0.01). Whereas there was no significant difference in RHI
between low vibration sensation group and normal vibration sensation
group (1.56±0.31 VS. 1.49±0.45, p=0.09). Plasma level of VEGF were
not significant difference in low CVR-R group compared with normal
CVR-R group (139.7±32.0 vs. 128.5±28.3, p=0.20). RHI was significantly
correlated with CVR-R (p=0.01) after adjustment for age, gender, blood
pressure, albuminuria, LDL cholesterol, plasma VEGF concentration,
and prevalence of retinopathy.
Conclusion: According to our study, endothelial function was more im-
paired in T2DMwith autonomic neuropathy compared to T2DMwithout
autonomic neuropathy. Our findings support the hypothesis that endothe-
lial dysfunctionwas independently correlated with autonomic neuropathy
in Japanese type 2 diabetes.
Disclosure: M. Furuta: None.

984
The effect of autonomic dysfunction in haemodynamic parameters in
patients with type 2 diabetes
M. Nikoloudi, I. Eleftheriadou, A. Tentolouris, G. Drosos, S.
Chorepsima, G. Konstantonis, A. Protogerou, N. Tentolouris;
First Department of Propaedeutic and InternalMedicine, Medical School,
National and Kapodistrian University of Athens, Laiko General Hospital,
Athens, Greece.

Background and aims: Recent studies have reported that central blood
pressure hemodynamics, such as pulse pressure (PP) amplification (PPA),
augmentation index (AIx) and aortic pulse wave velocity (PWV) may
better reflect overall cardiovascular risk compared to traditional risk fac-
tors in patients with and without type 2 diabetes mellitus (T2DM).
Cardiac autonomic dysfunction (CAD) is a chronic complication of dia-
betes associated with increased cardiovascular risk. The effect of CAD on
central blood pressure hemodynamic is not yet clear. The aim of our study
was to investigate the association of CAD with blood pressure hemody-
namics in patients with T2DM.
Materials and methods: A total of 142 patients with T2DM were re-
cruited. Hemodynamic parameters, such as PPA, AIx and PWV were
determined by applanation tonometry. Cardiac autonomic nervous system
activity was assessed with short term analysis of heart rate variability
(HRV) and baroreflex sensitivity (BRS).
Results: Univariate linear regression analysis showed that PPAwas sig-
nificantly associated with age, male gender, height, waist circumference,
aortic systolic blood pressure (SBP), heart rate, AIx, PWV, central BRS,
total power, low frequency power of HRV and use of b-blockers, while
there was a trend for association with diabetes duration and high frequen-
cy power. No associations were found with smoking, dyslipidemia,
HbA1c and renal function. Multivariate analysis, after adjustment for
age, diabetes duration, height, waist, PWV, use of b-blockers and central
BRS, demonstrated that male gender [standardized regression coefficient
(β)=0.154, p=0.008], aortic SBP (β=-0.221, p<0.001), heart rate
(β=0.521, p<0.001), AIx (β=-0.441, p<0.001), and total power of HRV
(β=-0.156, p=0.005) were associated independently with PPA. No

associations in the univariate analysis were observed between AIx and
parameters of HRV or central BRS. Similar, no associations were ob-
served between PWVand parameters of HRVor central BRS.
Conclusion: In patients with T2DM, PPA is associated with cardiac
autonomic activity irrespective of known factors related to pressure
pulsatility, such as age, gender, heart rate, wave reflections and traditional
cardiovascular risk factors. However, CAD is not associated with AIx and
PWV. CAD may attenuate pressure wave reflections and contribute to
higher PPA observed in patients with T2DM.
Disclosure: M. Nikoloudi: None.
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Benfotiamine in the treatment of diabetic cardiovascular autonomic
neuropathy
V.A. Serhiyenko, S. Ajmi, A.A. Serhiyenko;
Endocrinology, National, Lviv, Ukraine.

Background and aims: Cardiac autonomic neuropathy (CAN) repre-
sents a serious complication with approximately five-fold risk of mortal-
ity. Development of hyperinsulinemia, insulin resistance and chronic hy-
perglycemia in patients with type 2 diabetes mellitus (DM) have a nega-
tive impact on the metabolism of thiamine. Benfotiamine is a relative of
the vitamin B1 that appears to have a therapeutic role in reduction of
diabetic complications development and progression. This study was
aimed to investigate the effect of benfotiamine on insulin resistance pa-
rameters, some markers of chronic inflammation and heart rate variability
(HRV) parameters.
Materials andmethods: The study involved 32 patients with type 2 DM
and moderate CAN of median age 54.13±0.28, median BMI: 27.9±0.26
kg/m2 and HbA1c level 7.0±0.13%. The diagnosis of CAN was based on
the results of five standard cardiovascular tests, 24-hour HRV during the
ECG recording (ECG “ЕС-3Н” (“Labtech”, Hungary). Patients with
CAN were allocated to two groups: control (n=15) received standard
therapy and treatment (n=17) received in addition benfotiamine 300
mg/day. We investigated lipid profile, levels of immunoreactive insulin
(IRI), leptin, tumor necrosis factor alpha (TNF-α), high-sensitivity C-
reactive protein (hsCRP) and interleukine-6 (IL-6). The duration of the
study was three month. Statistics: ANOVA.
Results: We found out that the HbA1c of patients with type 2 DM and
CAN was not statistically significant influenced by the treatment
(p>0.05). Benfotiamine prescription to patients with type 2 DM and
CAN did not cause any significant changes in lipid profile and leptin
levels (p>0.05), while it probably helped reduce the IRI concentration
[26.8±1.37 mcIU/ml (before treatment) and 23.2±0.89 mcIU/ml (after
treatment), Δ=-12.7±1.4%, p<0.05]. The use of benfotiamine in the com-
prehensive treatment of type 2 DM helped reducing hsCRP [2.93±0.16
mg/l (before treatment) and 2.5±0.1 mg/l (after treatment), Δ=-13.3
±2.1%, p<0.05], TNF-α [5.39±0.24 pg/ml (before treatment) and 4.76
±0.14 pg/ml (after treatment), Δ=-10.2±1.4%, p<0.05] and IL-6 [5.71±0,3
pg/ml (before treatment) and 4.78±0.2 pg/ml (after treatment), Δ=-15.4
±2.04%, p<0,05)] concentrations. After 3 month of treatment we found
out that there was a increase the percentage of differences between suc-
cessive NN intervals over 24 hours that are greater than 50 ms (pNN50)
[4.94±0.55% (before treatment) and 7.41±1.06% (after treatment),
Δ=+45.9±7.91%, p<0.05)], high-frequency (HF) activity parameters dur-
ing the active [267.7±17.61 ms2 (before treatment) and 326.4±16.96 ms2

(after treatment), Δ=+25.8±5.58%, p<0.05] and passive [267.7±17.61
ms2 (before treatment) and 326.4±16.96 ms2 (after treatment), Δ=+21,1
±4,17%, p<0.05] periods of the day.
Conclusion: The administration of benfotiamine for three month pro-
motes reduction of chronic inflammation markers and increase of para-
sympathetic activity, that allows to recommend prescription of this drug
to patients with type 2 DM and CAN.
Disclosure: V.A. Serhiyenko: None.
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Longitudinal evaluation of gastric emptying in type 2 diabetes

L.K. Phillips, L.E. Watson, T. Wu, M.J. Bound, H. Checklin, J. Grivell,
K.L. Jones, M. Horowitz, C.K. Rayner;
University of Adelaide, Adelaide, Australia.

Background and aims: The rate of gastric emptying is a key determinant
of postprandial glycaemia which can be manipulated for therapeutic gain
in type 2 diabetes (T2DM). Measurements of gastric emptying using
scintigraphy show good reproducibility within healthy individuals in
the short term, although little is known about the natural history of gastric
emptying in patients with T2DM.
Materials and methods: We examined the records of patients with dia-
betes who had scintigraphic measurement of gastric emptying for research
purposes in our laboratory between 2000 and 2005. Of the 167 subjects
with diabetes identified, 42 had type 1 diabetes, 45 were deceased, 16 did
not respond to the letter of invitation, 27 did not have a known address, 21
declined to participate, and 4 were excluded due to age, iron deficiency,
opiate use, and bariatric surgery. 12 subjects with T2DM [7 female; age
51.6 ± 1.2 years; body mass index 30.4 ± 1.0 kg/m2; duration of diabetes
8.9 ± 1.6 years at the time of the initial study] were able to return for repeat
measurements of gastric emptying over 2 hr using the same dual-
radioisotope labelled solid (100g minced beef) and liquid (150mL 10%
glucose) meal, a mean of 14.0 ± 0.5 years after their initial study. On each
study day, glycated haemoglobin (HbA1c) was measured, blood glucose
was monitored before and after meal ingestion, and autonomic nerve func-
tion evaluated using standardised cardiovascular reflex tests. Data were
evaluated using paired t-tests and repeated measures analysis of variance
(ANOVA) and are shown as mean values ± SEM.
Results: Six patients were insulin-treated at follow up, vs. 2 at baseline. Six
subjects had cardiovascular autonomic dysfunction at follow up, vs. 7 at
baseline. Mean HbA1c was higher at follow up (9.0 ± 0.3 % [73.5 ± 3.5
mmol/mol] vs. 7.4 ± 0.4% [56.8 ± 4.5 mmol/mol], P= 0.03). However,
fasting blood glucose (10.4 ± 0.8 mmol/L vs. 9.7 ± 0.8mmol/L, P=0.6)
and postprandial blood glucose excursions (incremental area under the curve
[0-120min] 295 ± 55.8 vs. 213.0 ± 37.3mmol/L.min, P=0.09) did not differ.
Gastric emptying of solids wasmore rapid at follow up (retention at 100min
42.3 ± 4.3%, vs. 64.1 ± 5.9% at baseline, P<0.01), whereas liquid emptying
was unchanged (half-emptying time 31.5 ± 3.3 min vs. 35.6 ± 5.7 min at
baseline, P=0.4). Solid emptying was abnormally slow in 6 patients at base-
line, but only in one at follow up, while liquid emptying was delayed in 6
patients initially, and 5 at follow up (4 of whom were delayed at baseline).
(Figure 1). None had abnormally rapid gastric emptying on either study.
Conclusion: In patients with long-term type 2 diabetes, gastric emptying
of solids and liquids does not usually become more delayed over time,
and abnormally slow gastric emptying of solids may improve.

Supported by: NHMRC, RACP
Disclosure:L.K. Phillips:Grants; National Health andMedical Research
Council (NHMRC), Australia, Royal Australasian College of Physicians.
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Gastric electrical stimulation device decreases inpatient days in the
population with diabetes
Z.M. Chong1, M.R. Talla1, P. Glen2, B. Kennon1;
1Department of Diabetes and Endocrinology, Queen Elizabeth University
Hospital, 2Department of General Surgery, Queen Elizabeth University
Hospital, Glasgow, UK.

Background and aims: Diabetic gastroparesis is increasingly
recognised as a frequent and clinically important complication of
diabetes. The efficacy of medical treatment is limited, and gastric
electrical stimulation (GES) offers a potential alternative treatment.
We performed a retrospective cohort study to determine the effect of
gastric pacemaker insertion on all-cause and gastroparesis-related
admissions, readmission following post-operative complications,
and duration of inpatient stay in patients with diabetic gastroparesis.
Materials and methods: A total of 13 patients with gastroparesis
secondary to type 1 diabetes mellitus underwent gastric pacemaker
insertion between January 2011 and November 2014 at a single
centre in Glasgow. All had the same type of GES device placed
by one surgeon. Data was collected retrospectively using the
Scottish Care Information Diabetes Collaboration (SCI-DC) data-
base and the Clinical Portal system (electronic patient record) for
a period of 24 months pre-operatively, and 24 months post-
operatively.
Results: This cohort had a mean age of 37 years. Nine of the 13
patients were female. Mean duration of diabetes was 22.7 years.
Mean HbA1c at time of surgery was 88.6 mmol/mol. In terms of
microvascular complications, 7 of the 13 (54%) patients had diabet-
ic eye disease, defined as presence of pre-proliferative retinopathy,
proliferative retinopathy or maculopathy. Of the 7 patients with eye
disease, 6 had undergone laser therapy. Four of the 13 patients
(31%) had diabetic nephropathy, with two of these having
dialysis-dependent end stage renal disease. Five of the 13 patients
suffered from diabetic neuropathy. Two patients in this cohort died
out-with the 24-month follow up period - at 28 months and 61
months after pacemaker insertion respectively. In the 24 months
prior to gastric pacemaker insertion, this cohort had a mean of 7
admissions from any cause. In the 24 months following pacemaker
insertion, this fell to 6.3. The number of gastroparesis-related ad-
missions fell from a mean of 5.5 to 3.8 admissions per patient over
the same period. This corresponds to a fall in mean length of stay
from 33.5 days to 22.3 days following pacemaker insertion.
Inpatient days for gastroparesis-related admissions for the entire
cohort fell from a total of 435 days in the 24-month period prior
to insertion, to 290 days in the 24-month period following pacemak-
er insertion. Mean duration of admission for surgery was 3.8 days.
Two of the 16 patients required re-admission due to complications
following pacemaker insertion. This accounts for 5 of the 82 post-
operative admissions for this cohort.
Conclusion: These results demonstrate a reduction in the number of
all-cause and gastroparesis-related admissions following gastric
pacemaker insertion. Duration of gastroparesis-related inpatient stay
fell by 11.2 days, a reduction of 33.4% from baseline, in those who
underwent pacemaker implantation. Rate of re-admission with post-
operative complications from this procedure was acceptably low.
Gastric pacemaker insertion is a safe and effective therapy that has
been demonstrated to reduce numbers of diabetic inpatient days in
our retrospective cohort study.
Disclosure: Z.M. Chong: None.
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Correlation between symptoms of gastroparesis and 13С-octanoic
acid breath test in patients with type 2 diabetes
I.O. Kostitska;
Endocrinology, Ivano-Frankivsk National Medical University, Ivano-
Frankivsk, Ukraine.

Background and aims: Gastroparesis, one of the commonest gastroin-
testinal (GI) complications of diabetes mellitus (DM), produces symp-
toms of gastric retention in the absence of physical obstruction. The aim
of this study was to correlate symptoms using the GCSI with delayed
gastric emptying in patients with type 2 DM referred for 13C - octanoic
acid breath test (13C-OBT).
Materials and methods:We studied 180 subjects with type 2 DM dura-
tion of 9.9±6.4 years, mean value of HbA1C was 8.6±1.7% and control
group: 30 healthy volunteers. In results of GCSI all diabetics divided into
2 groups: I group consisted of 94 (52.2%) participants (56 male/38 fe-
male, mean age was 54.7±6.7 years) without GI symptoms and II group:
86 (47.8%) patients (48 male/38 female, mean age was 59.8±8.3 years)
with diabetic gastroparesis (DG). All subjects had negative markers of
other disorders of GI tract. GCSI questionnaire for assessment of GI
symptom severity which consists of 9 questions answered by use of a
six-point Likert response scale, ranging from 0 (none) to 5 (very severe).
The severity of DG was assessed by GCSI questionnaire and Gastric
emptying rate (GER) with 13C-OBT.
Results: From the patients of type 2 DM, all subjects of II group were
reported one or more GI symptoms from the GCSI scale: 50% reported
fullness and/or early satiety from very mild to severe, 30% reported
bloating from very mild to severe, 19% reported vomiting or nausea from
very mild to moderate, other participants and volunteers without GI
symptoms. GCSI total score in the II group was 16.7±0.7, mean GCSI
nausea/vomiting score - 0.4±.0.2 and mean GCSI bloating score - 1.1
±0.4. Low gastric motility has been diagnosed in patients with the help
of 13C-OBT: in the II group Т ½ - 99.5±13.7 min, but in the I group
Т ½ - 60.1±5.4 min and control group that result is Т ½ - 50.4±6.5 min.
There was a strong correlation between 13C-OBT and the GCSI total
(r=.85, p=0.001), nausea/vomiting (r = .80, p=0.001) and bloating scores
(r = .79, p=0.001).
Conclusion: Gastropaesis is quite a common complication of type 2 DM
and use of the questionnaire GCSI allows to screen patients for DG
symptoms which is confirmed by the strong correlation between GER
and severity symptoms of questionnaire revealed in our study.
Disclosure: I.O. Kostitska: None.

PS 083 Do not miss the diagnosis
of autonomic neuropathy
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Diagnostic value of different autonomic symptoms assessed by
COMPASS 31 for cardiovascular autonomic neuropathy and diabet-
ic polyneuropathy
C. Greco1, C. D'Amato1, F. Di Gennaro1, A. Sun1, G. Lombardo1, M.
Campo1, V. Frattina1, D. Lauro1, G. Pierangeli2, P. Cortelli2, V. Spallone1;
1Endocrinology, Department of Systems Medicine, University of Rome
Tor Vergata, Rome, 2DIBINEM, Alma Mater Studiorum, University of
Bologna, Bologna, Italy.

Background and aims: We recently validated the questionnaire
Composite Autonomic Symptom Score (COMPASS) 31 for autonomic
symptoms of diabetic neuropathy. In a wider population from the same
diabetes centre, we aimed to further investigate the diagnostic perfor-
mance of different autonomic symptoms (i.e., orthostatic intolerance,
vasomotor, secretomotor, gastrointestinal, bladder, and pupillomotor do-
mains of COMPASS 31) for diabetic cardiovascular autonomic neuropa-
thy (CAN) and diabetic polyneuropathy (DPN).
Materials and methods: A total of 93 participants with diabetes (age 54
±14 years, diabetes duration 13±10 years) completed the COMPASS 31
questionnaire before undergoing cardiovascular reflex tests and assess-
ment of neuropathic symptoms (using the Michigan Neuropathy
Screening Instrument Questionnaire), signs (using the Michigan
Diabetic Neuropathy Score), vibration, and thermal thresholds.
Results:As expected, the COMPASS 31 total weighted score was higher
in the presence of CAN (26.7±19.5 Vs. 12.5±14.3; P=0.0044) and DPN
(26.9±17.8 Vs. 12.5±11.3; P=0.0000). Among the 6 domains of
COMPASS 31, the highest differences were seen in gastrointestinal
(P=0.0004) and orthostatic intolerance weighted scores (P=0.0188) ac-
cording to the presence of CAN, and in secretomotor (P=0.0000), gastro-
intestinal (P=0.0000), pupillomotor (P=0.0001), and orthostatic intoler-
ance weighted scores (P=0.0005) according to the presence of DPN.
Receiver-operating curve analysis confirmed a fair diagnostic accuracy
of total weighted score for CAN [area under the curve (AUC) 0.685
±0.067, 95% CI 0.583-0.782] and DPN (AUC: 0.755±0.050, 95% CI
0.652-0.836). Among the six COMPASS 31 domains, a fair diagnostic
accuracy for CAN was reached only by gastrointestinal domain (AUC:
0.728±0.066, 95% CI 0.630-0.821), whereas it was achieved for DPN by
secretomotor (AUC: 0.758±0.050, 95% CI 0.652-0.836), gastrointestinal
(AUC: 0.728±0.066, 95% CI 0.630-0.821) and pupillomotor domains
(AUC: 0.705±0.056, 95% CI 0.606-0.799). Secretomotor weighted score
at the cut-off of 4.28 had a sensitivity of 61.5% (95% CI 46.3-76.8) and a
specificity of 81.5% (95%CI 71.1-91.8) for DPN. Vasomotor and bladder
domains showed the worst diagnostic performance.
Conclusion: Among autonomic symptoms as assessed using COMPASS
31, the best diagnostic performances were provided by the secremotor
domain (exploring sweating changes, dry eyes and dry mouth) for DPN
and by the gastrointestinal domain for both CAN and DPN. These findings
expand previous observations, give insights into the relationship between
autonomic and sensorimotor neuropathy, and further support the inclusion
of COMPASS 31 in a comprehensive evaluation of diabetic neuropathy.
Disclosure: C. Greco: None.
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Should we avoid the handgrip test in the assessment of cardiovascu-
lar autonomic neuropathy in diabetic patients? Exploratory factor
analysis
A.E. Körei1, M. Kempler1, Z. Putz1, O. Vági1, I. Istenes1, Á.G. Tabák1,2,
V. Spallone3, P. Kempler1;
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11st Department of Internal Medicine, Semmelweis University, Budapest,
Hungary, 2Department of Epidemiology and Public Health, University
College London, London, UK, 3Department of Systems Medicine, Tor
Vergata University of Rome, Rome, Italy.

Background and aims: Historically, a set of five cardiovascular auto-
nomic reflex tests (CARTs) was considered to be the gold standard of
cardiovascular autonomic neuropathy (CAN) assessment. Current guide-
lines however suggest only the use of four with the omission of the
diastolic blood pressure response to sustained handgrip. Thus we aimed
to assess the association between the handgrip and the other tests.
Materials and methods: We recruited 353 diabetes patients (age: 60.2
±7.4 years; female: 57.2%; BMI: 29.3±2.1 kg/m2; diabetes duration: 15.6
±9.9 years; HbA1c: 8.2±1.9%; type 1 diabetes: 18.1%). We measured the
following CARTs: deep breathing test, Valsalva ratio, handgrip test, and
orthostatic hypotension test. Definite CAN was defined as ≥2 abnormal
CARTs excluding the handgrip test.
Results: The handgrip test had a sensitivity of 24.6% (95%CI
17.7%-33.1%) and a specificity of 79.4% (95%CI 73.3-84.4%) for
the diagnosis of definite CAN. According to exploratory factor anal-
ysis, the four examined CARTs showed a 2-factor structure with the
handgrip test loading to one factor (factor loading: 0.98) and the
deep-breathing test, Valsalva ratio and orthostatic hypotension test
clustered on another component with factor loadings 0.68, 0.77 and
0.66, respectively. Handgrip test abnormality showed an indepen-
dent association with higher initial diastolic blood pressure values
(OR: 1.05, p=0.0009) and an independent inverse association with
the presence of hypertension (OR=0.42, p=0.006).
Conclusion: According to the exploratory factor analysis, there is an
independent factor underlying the results of the handgrip test differing
from that underlying the results of the other cardiovascular reflex tests.
Potential factors influencing handgrip test results could be the presence of
hypertension and baseline diastolic blood pressure.
Disclosure: A.E. Körei: None.

991
Valsalva test alone is the best and economically valued tool for diag-
nosing cardiac autonomic neuropathy
R. Del Toro, E. Maddaloni, E. Fioriti, G. Tabacco, G. Defeudis, C.
Caggiano, S. Manfrini, P. Pozzilli;
Campus Bio-Medico di Roma, Rome, Italy.

Background and aims: Cardiac autonomic neuropathy (CAN) is a life-
threatening diabetes complication. It often goes ignored as the recommended
Ewing’s battery forCANdiagnosis is time-consuming and difficult to perform.
Materials and methods: To evaluate if the number of required tests
could be reduced, we compared each test included in the Ewing’s battery
and their combinations in 115 diabetic subjects with a median age of 58
[interquartile range: 48-67] years.
Results: According to the Toronto criteria, CAN was diagnosed in 53
subjects. After multivariable adjustments, CAN was associated with
higher HbA1c and triglycerides levels, lower HDL cholesterol and higher
retinopathy rates (all p-values<0.05). No subject had positive orthostatic
hypotension test. The age-adjusted area under the receiver operating char-
acteristic curve of Valsalva maneuver was significantly higher than deep
breathing and lying to standing tests alone (Figure) and in combination
(p<0.01). Performing a complete Ewing’s battery did not increase sensi-
tivity and specificity for CAN diagnosis than performing Valsalva test
alone (p= 0.48): Youden’s J statistic showed the best age-adjusted sensi-
tivity and specificity for CAN diagnosis were 80.5% and 86.3% respec-
tively with Valsalva vs 85.0% and 85.7% with the full battery.
Conclusion: CAN can be efficiently diagnosed by using Valsalva test
alone, thus allowing a fast, economically valued and easy screening for
a frequently unrecognised deadly diabetes complication.

Disclosure: R. Del Toro: None.
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Analysis of the relationship between glycaemic variability and auto-
nomic neuropathy in type 1 diabetes
S. Nyiraty1, F. Pesei1, A. Orosz2, S. Coluzzi3,4, C. Lengyel1, G.
Ábrahám1, S. Frontoni3,4, P. Kempler5, T. Várkonyi1;
11st Department of Medicine, University of Szeged, 2Department of
Pharmacology and Pharmacotherapy, University of Szeged, Szeged,
Hungary, 3Department of Systems Medicine, University of Rome Tor
Vergata, 4Unit of Endocrinology, Diabetes and Metabolism, S.
Giovanni Calibita Fatebenefratelli Hospital, Rome, Italy, 51st
Department of Medicine, Semmelweis University, Budapest, Hungary.

Background and aims: A relationship is suspected between autonomic
neuropathy (AN) and glucose variability (GV) as variability is associated
with oxidative stress responsible for neuronal damage while the impaired
autonomic function has a detrimental effect on metabolism. The aim of
our study was to find relationship between the parameters of AN and GV
in type 1 diabetic patients.
Materials andmethods: 21 type 1 DMpatients were involved (age: 39.5
±3.4 years, duration of DM: 17.5±2.5 years; HbA1c: 8.1±0.2%, mean
±SE). Autonomic neuropathy (AN) was assessed by the cardiovascular
reflex tests (CRT). The interstitial glucose levels were determined follow-
ing insertion of a subcutaneous electrode during the continuous glucose
monitoring (CGM) method on 6 consecutive days. GVwas characterized
by calculation of 4 parameters.
Results: Standard deviation of interstitial glucose values (SD) cor-
related positively with the overall AN score and the degree of the
orthostatic reduction of systolic blood pressure (AN-score-SD
r=0.47, p<0.05; orthostasis- SD: r=0.51, p<0.05). Mean Absolute
Glucose: (MAG) correlated with 3 parameters of AN (AN-score-
MAG: r=0.62, p<0.01; 30/15 ratio-MAG: r= -0.50, p<0.05;
orthostasis- MAG: r=0.59, p<0.01). The HbA1c also correlated with
2 parameters of GV (HbA1c - Continuous Overlapping Net
Glycaemic Action (CONGA): r=0.56, p<0.05; HbA1c- MAG:
r=0.45, p<0.05). The frequency of hypoglycemia did not exhibit
any correlation with characteristics of GV.
Conclusion: Severity of glycemic variability correlates with both
parasympathetic and sympathetic dysfunctions in long-standing type
1 diabetes. Higher HbA1c is associated with more severe glucose
variability. The relationship of increased glucose variability and au-
tonomic neuropathy might be explained by the higher frequency of
hypoglycemia and postprandial hyperglycemia in patients with
neuropathy.
Disclosure: S. Nyiraty: None.
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The beneficial effect of intracavernosal mirabegron, a selective β

3

-
adrenoceptor agonist, on erectile dysfunction in streptozotocin-
induced diabetic rats
D. Yilmaz-Oral1, E. Kaya2, D. Askin1, G. Koroglu1, S. Gur1;
1Department of Pharmacology, Faculty of Pharmacy, Ankara University,
2Department of Biochemistry, Faculty of Pharmacy, Ankara University,
Ankara, Turkey.

Background and aims: Diabetes mellitus is one of the common risk
factors for erectile dysfunction (ED). Phosphodiesterase type 5 inhibitors
(PDE5i), which are the first-line treatment for ED, are not effective in the
management of diabetes-associated ED. Mirabegron, a recent selective
β3-adrenoceptor (β3-AR) agonist, has been approved for the treatment of
overactive bladder. The aimed of this study is to investigate the possible
beneficial effect of mirabegron treatment on ED in streptozotocin-
induced diabetic rats.
Materials and methods: A total of 20 adult male Sprague-Dawley rats
were equally divided into control and diabetic groups. Diabetes was in-
duced by single intraperitoneal injection of 45 mg/kg of streptozotocin.
In vivo erectile responses were evaluated by the stimulation of cavernosal
nerves and repeated after intracavernosal injection of mirabegron (dose of
0.4 mg/kg) in anaesthetised rats. The relaxant responses of corpus
cavernosum (CC) strips were examined in the presence or absence of
mirabegron (10 μM). β3-ARs expression and localization were deter-
mined by Western blot analysis and immunohistochemistry in CC tissue.
Results: In vivo erectile responses in diabetic rats were lower than in control
rats, which were partially restored after intracavernosal administration of
mirabegron. Basal intracavernosal pressure (8.3±0.9 mmHg) in diabetic rats
was markedly increased after mirabegron (39.5±6.9 mmHg, p<0.001).
Mirabegron induced the marked relaxation after precontraction with phen-
ylephrine in diabetic rat CC (100%). The nitrergic relaxation response to
electrical field stimulation (10 Hz) in diabetic CC was lower than in control
CC, which was increased in the presence of mirabegron (untreated 10.3%;
treated 69.3%, p<0.001). Mirabegron markedly enhanced sodium
nitroprusside-induced (10nM) relaxation in diabetic CC. The relaxant re-
sponse to sildenafil (1μM) in the diabetic group was reduced as compared
to the control group, which was potentiated after incubation with
mirabegron. The expression and immunoreactivity of β3-ARs localized to
the smooth muscle cells of CC were observed in diabetic and control rats.
Conclusion: This study firstly revealed the beneficial effect of
intracavernosal administration of mirabegron in partially improving erec-
tile function in diabetic rats. This agent completely enhanced neurogenic
relaxation of CC in diabetic rats. These results may be supported further
by studies using combinations of mirabegron and PDE5i for the treatment
of diabetic ED, especially in patients who do not respond to PDE5i
therapy.
Disclosure: D. Yilmaz-Oral: None.
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Implementation of IWGDF risk classification in predicting the devel-
opment of diabetic foot in type 2 diabetic patients admitted in the
hospital: a three-year follow-up study
X. Hu1, W. Xu1, T. Shu1, J. Wu1, Y. Yang2, L. Gao2, B. Yao1, J. Weng1;
1Department of Endocrinology, Third Affiliated Hospital of Sun Yat-sen
University, 2Sun Yat-sen University, Guangzhou, China.

Background and aims: Diabetic foot is one of the key areas of morbidity
associated with diabetes, which is not only represent a major personal
tragedy but also place a substantial financial burden on healthcare systems
and society in general. Therefore, preventing the development of diabetic
foot in patients with high risk is of important clinical significance. This
study aimed to investigate the predictive value of International Working
Group on theDiabetic Foot (IWGDF) risk classification on development of
diabetic foot in type 2 diabetic patients adimitted in the hospital.
Materials andmethods:Consecutive type 2 diabetic patients admitted to
the endocrinology department of our hospital who were ≥18 years or
older had been enrolled. Those already suffered from diabetic foot, pe-
ripheral neuropathy caused by any diseases, hypothyroidism and diseases
affecting life span were excluded. Patients fulfilled the above criteria
underwent a standardized general medical examination and detailed foot
assessment. IWGDF risk classification were evaluated in these patients.
Thereafter, patients were regularly followed up for three years. During the
follow-up period, information of the patients suffered from diabetic foot
were collected and analyzed. Receiver-operating characteristic (ROC)
curve was used to evaluate the predictive value of the IWGDF risk clas-
sification on diabetic foot development in these patients.
Results: 254 patients (Male 59.4%) with the mean age of 54.7±12.8 years
old, and HbA1c of 9.9±2.8% were recruited between September, 2012
and January, 2013. Based on the IWGDF risk classification, 177 patients
(69.7%) were graded as risk group 0, 31 patients (12.2%) as risk group 1,
26 patients (10.2%) as risk group 2, and 20 patients (7.9%) as risk group
3. During the three-year follow-up period, 32 patients among the 254
patients (12.6%) experienced diabetic foot, with 12 patients (4.7%) ended
up with amputation. It was found that using the combination of risk group
2 and risk group 3 had better value than using risk group 3 alone or the
combination of risk group 1, risk group 2 and risk group 3 in IWGDF risk
classification when considering the sensitivity and specificity to predict
the development of diabetic foot (Table 1). Further analysis also revealed
that the ROC curve for patients in risk group 2 and risk group 3 (0.919,
95% CI: 0.893~0.945, p<0.01) was superior to that for patients in risk
group 0 and risk group 1 evaluated with IWGDF risk classification.
Conclusion: The IWGDF risk classification is an effective tool for
predicting the risk of diabetic foot in type 2 diabetic patients admitted
to the hospital. Patients who were in risk group 2 and risk group 3 eval-
uated with IWGDF risk classification may have higher risk to develop
diabetic foot in the future.

Disclosure: X. Hu: None.
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Diabetic patients with foot ulcer express lower educational support
needs and display more cognitive dysfunction
C. Bouché1, A. Zucchello1, P. Troude2, J. Dumurgier3, T. Sarron1, J.-F.
Gautier1;
1Diabetology, Lariboisière Hospital, 2Public Health and Evaluation,
Lariboisière Hospital, 3Memory Research Center, Fernand Widal
Hospital, Paris, France.

Background and aims: Therapeutic patient education (TPE) is essential
for the prevention of diabetic foot ulcer (DFU). In this study, we explored
the neuropsychological abilities of diabetic patients (DP) displaying DFU
and their perception of their TPE needs.
Materials and methods: In this proof of concept study, we selected
22 consecutive adult DP with DFU, and a control group (CG) of 22
DP without active or past ulcer history, matched for age (± 5 years).
Psycho-sensorial status was assessed by the Hospital Anxiety and
Depression Scale and the Saint-Antoine Pain Questionnaire. TPE
needs were estimated with a 4-point Likert Scale based on 9 items
completed by 4 open questions. The interviews explored different
aspects of diabetic self-management, knowledge, understanding and
health priorities. Neuropsychological functioning was assessed
using standardized tests: Mini Mental State Exam (MMSE),
Memory Impairment Screen (MIS), Frontal Assessment Battery
(FAB), Trail-making Test A and B (TMT-A and -B) and Wechsler
Adult Intelligence Scale (WAIS). Both groups were compared using
Wilcoxon’s signed rank test for quantitative variables and condition-
al logistic regression models for qualitative variables.
Results: DP of the DFU group tended to have a longer disease
duration (mean: 15 years vs 11) and more diabetes-related compli-
cations, compared to the CG. No significant difference was found
for BMI, HbA1c, anxiety, depression or pain, TPE needs evaluated
by Likert Scale, between the two groups. In open questionnaires, DP
with DFU tended to declare less medical needs compared to the CG
(8/22 vs 12/22). Needs were focused on material difficulties, none of
them concerned educational skills, in contrast to 5 DP in the CG
(p<0.05). Moreover, only 15 (68%) DP in the DFU group did con-
sider health as a priority in their lives, whereas 21 (95%) in the CG
did (p= 0.06). Cognitive abilities in the DFU group seemed to be
lower as shown by the lower score obtained in different neuropsy-
chological tests (Graph 1). MIS and TMT scores were significantly
lower in the DFU group, reflecting a lower ability to memorize and
treat information.
Conclusion: Although DP with DFU displayed more diabetic complica-
tions they expressed lower educational needs and less heath priorities.
Their cognitive scores are in agreement with lower learning abilities
and may suggest need to develop more medical help support to better
health care. Whether this association is related to cerebral micro and/or
macroangiopathy remains to be investigated.

Disclosure: C. Bouché: None.
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Sudomotor examination should be regularly performed in patients
from predialysis stage (CKD4) but also after transplantation to detect
nerve regeneration
D.S. Tesic1, N. Papanas2, E. Stokic1, M. Mitrovic1, I. Bajkin1, T. Icin1, D.
Tesic3, M. Tomic1, B. Vukovic1;
1Clinic of Endocrinology, Diabetes and Metabolic Diseases, Institut for
Internal Diseases, Novi Sad, Serbia, 2Diabetic Foot Clinic, Democritus
University of Thrace, Alexandroupolis, Greece, 3Clinic of Cardiology,
Institute for Cardiovascular Diseases of Vojvodina, Sremska Kamenica,
Serbia.

Background and aims: Diabetes(DM) or hypertension are listed as the
primary causes for 70% of new cases of end stage renal disease(ESRD).
The aim of this prospective 5-year study was to examine the incidence of
foot morbidity among diabetic and non-diabetic patients in different
stages of chronic kidney disease(CKD).
Materials and methods: Overall, 199 patients during the preceding
5 years were enrolled. We included 108 diabetic patients (18 with
type 1DM, 90 with type 2 DM) with the following conditions: 25
with glomerular filtration rate(GFR) 30-59mL/min /1.73 m2- stage
3 CKD(G1); 27 on HD(G2b); 56 with GFR >90 mL/min/
1.73m2(G3b). We also included non-diabetic patients with the fol-
lowing conditions: 35 with nephroangiosclerosis on HD(G2a); 30
with other causes HD(G2c); and 26 transplant recipients (5
nephroangiosclerosis, 5 T1DM, 1 T2DM, 15 with other diseases)
(G3a). Before 5 years, we had graded severity of foot pathology by
Neuropathy Disability Score(NDS) plus Neuropad test (evaluated
as time to total colour change), colour doppler, ulcer and/or ampu-
tation. Of the entire 199 patient population, 79 had meanwhile
died.
Results: Five-year mortality rates were: 68% in G1(CKD3+DM);
57.1% in G2a(HD+NAScl); 70.4% in G2b(HD+DM); 36.7% in
G2c(HD+Other); 3.84% in G3a(Transplanted); 19.6% in G3b(No-
CKD+DM) (p<00.1). Despite the similar mortality, patients in G1
were older (71.12±7.8 years) compared with G2b(HD+DM) (60.3
±13.1 years) and G3b(59.9±7.75yrs) (p<0.01). Comparing
G2a(HD+NAScl) vs. G2b(HD+DM) among those who had died,
male sex was more prevalent among diabetic patients, (45.7 vs.
70.4%, p<0.05); duration of HD was shorter in diabetic patients
(5.2±2.5 vs. 4.6±2.5years, p=0.03). Prevalence of arterial hyperten-
sion in G1 vs. G2b vs.G3b was: 13(52%) vs. 26(96.3%) vs.
9(16.1%) (p<0.01) and duration of diabetes was 17.9±6.2 vs.23
±10 vs. 15.9±7.8 years(p<0.01). Neuropad time until colour change
was: G1 8.9±5.8 min., G2a-c 26.8±8.2min., G3a 9.1±7.6min., G3b
11.3±7.4min. (p<0.01). Multivariable logistic regression analysis
including Categories 1-3 diabetic foot (IWGDF) and Neuropad test
found significant association of Neuropad time with CKD III-V
(OR: 1.14, 95% Cl: 1.09-1.19, p=0.000) and mortality (OR: 1.05,
95% Cl: 1.02-1.08, p=0.001). Peripheral arterial disease among
dead patients was: G1 8 (47.1%), G2b 15 (78.9%), G3b 7
(63.6%). No patient without diabetes developed ulceration or am-
putation in the entire study period. Ulcerations and/or minor am-
putations were present in G2b 5 (18.5%) and G3b 13 (23.2%).
Major amputations were: 1 in G1, 1 in G3b and 6 in G2b(HD+
DM) (p=0.003).
Conclusion: Category 3 diabetic foot (according to the Interantional
Working Group on the Diabetic Foot classification) is exclusively
seen in diabetic patients (whether on HD or not). Categories 1 and 2
may be present even in non-diabetic patients. We reccomend pro-
spective monitoring of sudomotor dysfunction from CKD stage 4
onwards, regardless of the presence of diabetes. Indeed, this dys-
function is not only strongly associated with end-stage diabetic foot
pathology but also with end-stage renal insufficiency, regardless of
the presence of diabetes.
Disclosure: D.S. Tesic: None.
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Toe-brachial index is associated more strongly with healing and re-
currence of chronic diabetic foot ulcers than ankle-brachial index in
patients with type 2 diabetes
D.-H. Cho, M.-Y. Chung, J.-O. Chung, D.-J. Chung;
Chonnam National University Hospital, Gwangju, Korea, Republic of.

Background and aims: Fifteen percent of people with diabetes develop an
ulcer in the course of their lifetime. Eighty-five percent of themajor lower-leg
amputations in diabetes are preceded by an ulcer. Management of ulcers and
preventing their recurrence is important for the quality of life. Both micro-
and macro-angiopathy strongly contribute to the development and delayed
healing of diabetic wounds. Peripheral arterial disease can be diagnosed
noninvasively by segmental blood pressure measurement and calculating
an ankle-brachial index (ABI) or toe-brachial index (TBI). The objective of
this studywas to determinewhetherABI or TBI influences healing of chronic
diabetic foot ulcers in patients with type 2 diabetes, and to determine whether
TBI influences recurrence of ulcer in patients with healed foot ulcers.
Materials and methods: We recruited a total of 102 type 2 diabetic
patients (63 men and 39 women) with chronic non-healing diabetic foot
ulcers withWagner grade 1 or 2 ulcers that are ≥2 cm in largest diameter at
diagnosis for more than 1-month duration. The age was 69.2±15.8 years,
and the diabetes duration was 16.2±11.4 years. Anthropometric, clinical,
and laboratory data were measured. All patients were seen bi-weekly for
debridement, offloading, and other treatments during the initial 8 weeks.
All patients subsequently underwent ABI and TBI testing. ABI and TBI
measurements were performed with the subject in a supine position, and
were determined as the ratio of ankle or toe systolic blood pressure to the
brachial systolic blood pressure, with both determined using an automatic
device. To investigate recurrence status in patients with healed foot ulcers,
Healed patients were followed with telephone interview after a minimum
of 1 year of follow-up [median 2.3 (range 1.1-2.8) years].
Results: At 8 weeks, 64 of the 102 ulcers had completely healed. The
patients were assigned into healed group (n = 64) or unhealed group (n =
38) according to clinical outcome of ulcer healing at 8 weeks. There were
not significantly different in age, duration of diabetes, HbA1c, or initial
wound size in diameter of the ulcer between the healed and unhealed
groups. The healing time of foot ulcers in healed group was 6.2±2.4 weeks
(range 4.0-8.0). The TBI was significantly (P<0.05) lower in the unhealed
group (0.59±0.22) as compared with the healed group (0.74±0.21). ABI
was not significantly different between unhealed and healed group. Age (r
= 0.481; p< 0.01), duration of diabetes (r = 0.460; p< 0.05) and ABI (r =
0.711; p< 0.001) were significantly correlated with TBI. But BMI, choles-
terol levels, HbA1c, and systolic and diastolic BP were not correlated with
TBI. Univariate analysis revealed that TBIwas significantly correlatedwith
healing rate of ulcers (r = 0.287, p < 0.05) and duration of diabetes (r =
0.410, p < 0.05). At the end of follow-up (median 2.1 years), 21/64 patients
(32.8%) had recurrence of diabetic foot ulcers. The recurrence rate in group
with lower TBI (< 0.7) was significantly higher than that in the normal TBI
(> 0.7) group (48.1% vs 21.6%; P < 0.05), but not correlated with ABI.
Conclusion: This study demonstrated that toe-brachial index is more
strongly associated with the healing and recurrence rate of diabetic ulcers
than ankle-brachial index. We suggest that the measurement of toe-
brachial index may help to identify ulcers at risk of poor healing or
recurrences in chronic diabetic foot ulcers in patients with type 2 diabetes.
Disclosure: D. Cho: None.
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Bedside blind bone biopsy for suspected diabetic foot osteitis: feasi-
ble, simple and useful
F. Féron1, L. Salle-Teyssières1, M. Laloi-Michelin1, T. Vidal-Trécan1, H.
Jacquier2, E. Lecorche2, F. Mougari2, A. Lopes3, D. Chopin3, P.-O.
Sellier3, J.-D. Laredo4, J.-P. Riveline1, F. Mauvais-Jarvis5, J.-F.
Gautier1, J.-P. Kevorkian1;

1Diabetology - Endocrinology, Lariboisière Teaching Hospital,
2Microbiology, Lariboisière Teaching Hospital, 3Internal Medicine,
Lariboisière Teaching Hospital, 4Radiology, Lariboisière Teaching
Hospital, Paris, France, 5Medicine - Endocrinology, Tulane University
of Medicine School, New Orleans, USA.

Background and aims: To shorten therapeutic decision for suspected
diabetic foot osteitis, Bedside Blind Bone Biopsy (B4) performed by a
diabetologist might challenge biopsy usually performed by either an or-
thopaedic surgeon or a radiologist.
Materials and methods: Observational, monocentric study of B4 feasi-
bility assessment in a diabetes inpatient setting. Inclusion criteria: foot
ulcer (area >2 cm2, lasting ≥4 weeks), suspected osteitis (clinically and/or
X-ray), no antibiotics. B4 performed through clean skin with trocart
(MadisonTM KDP13/6) following local and light systemic anaesthesia.
Primary endpoint: collection of a suitable bone specimen. Adverse
events: local (provoked ulcer/inflammation/necrosis, bleeding), general
(fever, positive blood cultures) within 72h. Assessment of pain by the
face appearance scale during B4 and by evaluating pain reliever con-
sumption within 24h. Systematic blood cultures (1/hour) within 3 hours
or in case of fever. Microbiological examinations were completed by
histological examinations (HE) in the last ten B4 (table).
Results: 28 consecutive patients with type 2 diabetes. Male: 82%, age: 68
±12yrs (Mean±SD), diabetes duration: 17±8yrs, HbA1c: 8,5±2%. Ulcer
University of Texas scale: Grading 0/1/2/3: 3,5/3,5/3,5/89,5%, Stages
A/B/C/D 25/43/11/21%. International scale: Grading 1/2/3/4: 4/0/46/
50%. Severe proximal and distal peripheral arteritis: 14% and no arteritis
in 35%. Systolic pressure index <0,9: 57%. TcPO2 <30mmHg: 57%. B4
performed within 5 days following indication in every patient. Procedure
duration: 60±10mn. B4 sites: metatarsal (65%), proximal phalange
(14%), distal phalange (14%), calcaneus (7%). Primary success: 96,5%
(2±1 specimens/patient). Positive cultures: 50%. No local complication.
Fever occurrence: 21%. Bacteriemia: 11%. Per-B4 pain: 7%. Post-B4
pain: 50% (step 2 relievers prescribed in 7%).

Table: Results of combined microbiological (M) and histological (H)
examinations (10/28). M+: positive culture (contaminated bone not in-
cluded), H+: presence of neutrophils
Conclusion: For suspected diabetic foot osteitis, B4 is easy and quick to
perform. It is informative (notably if completed by HE) and safe with rare
major related events. Its daily clinical practice by a diabetologist might
shorten therapeutic decision. Its cost-effectiveness remains to be
evaluated.
Disclosure: F. Féron: None.

999
Incidence and predictors of recurrent and new diabetic foot ulcers
S. Engberg, H. Andersen, K. Kirketerp-Moeller, A. Rasmussen;
Steno Diabetes Center Copenhagen, Gentofte, Denmark.

Background and aims: Patients with diabetic foot ulcers (DFU) have a
high risk of amputations and increased mortality compared to patients
without DFU. Studies among patients with a healed DFU have shown
that two-thirds develop a recurrent (at the same location) or a new (at
another location) DFU within 5 years. These relatively small studies with
up to 83 patients have found the following risk factors or indicators for
recurrent/new DFU: neuropathy, plantar ulcer location, Charcot feet, foot
deformities, peripheral vascular disease, osteomyelitis, high HbA1c,
macrovascular complications and non-adherence with foot-wear and -
care. Some of these studies are restricted to only neuropathic patients
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and by not calculating progression rates. Aims: 1) among patients with a
healed DFU to estimate the progression rate to recurrent/new diabetic
DFU, 2) to compare the progression rates depending on whether the
healed ulcer was neuropathic, neuro-ischemic or ischemic, and 3) to study
selected risk factors rate ratios (RR) for progression to recurrent/new
DFU.
Materials and methods: A retrospective cohort study including all pa-
tients with a healed diabetic foot ulcer at our centre from January 2010 to
October 2016. Patients were followed to an outcome (a recurrent/new
DFU), to end of contacts with our centre, to death or to study end. All
information was extracted from our electronic patient record system.
Poisson regression analyses were made.
Results:Among 780 patients with a healed DFU, (489 (63%) neuropath-
ic, 202 (26%) neuro-ischemic and 89 (11%) ischemic), 53% (33%/person
year) progressed to a recurrent/new DFU during follow-up. The patients
were followed for 1249 years in total (median 1.04 (Q1= 0.38 - Q3=2.46)
years pr. patient). When adjusted for age and gender, the RR for neuro-
ischemic vs. neuropathic was 1.29 (95% confidence interval (CI) 1.03-
1.61) and ischemic vs. neuropathic was 1.42 (95% CI 1.04-1.95). A
quarter of the patients (26%) died during follow-up. A majority of the
DFU seen during follow-up were new (88 %). Men - RR 1.26 (95% CI
1.01-1.56), patients with lost sense of vibration (greater than 50Volt) - RR
1.31 (95% CI 1.08-1.59), patients with Charcot feet - RR 1.66 (95% CI
1.20-2.28) and patients with foot deformities - RR 1.26 (95% CI1.00-
1.59) had higher progression rates to recurrent/new DFU compared to
patients without these risk factors. Patients with type 1 diabetes - RR
0.81 (95% CI 1.01-1.56), non-smokers - RR 0.76 (95% CI 0.63-0.93)
and patients with a creatinine level less than 90μmol/l - RR 0.76 (95%CI
0.63-0.93) had lower risk of progression to a recurrent/new DFU com-
pared to patients without these characteristics.
Conclusion: Per year one third of the patients progressed to a recurrent/
new DFU which is comparable to other studies. Patients with a neuro-
ischemic or ischemic DFU progressed to recurrent/new DFU at a higher
rate than patients with neuropathic DFUs. Male gender, type 2 diabetes,
smoking, lost sense of vibration, Charcot feet and foot deformities were
risk factors for recurrent/new DFU.
Disclosure: S. Engberg: None.

1000
Prevalence of distal symmetric polyneuropathy in hospitalised dia-
betic patients
H.S.S. Gonçalves1, A. Lopes2, L. Fonseca2, A.S. Costa1, J.B. Calvão1, J.
Gonçalves3, C.C. Branco3, R. Martins3, V. Barbosa4, M. Mendes4, A.L.
Sousa5, M. Calejo5, A.F. Rebelo1, S.M. Teixeira2;
1Internal Medicine, Hospital de Vila Real, Vila Real, 2Endocrinology,
Centro Hospitalar do Porto, Porto, 3Internal Medicine, Centro
Hospitalar do Porto, Porto, 4Neurology, Hospital de Vila Real, Vila
Real, 5Neurology, Centro Hospitalar do Porto, Porto, Portugal.

Background and aims:Distal symmetric polyneuropathy (DSPN) is one
of the most prevalent chronic complications of diabetes but is largely
underdiagnosed. It’s frequently painful and if undiagnosed can lead to
diabetic foot ulceration. Screening for DSPN enables early intervention,
prevention of complications and appropriate treatment of symptoms. The
Semmes-Weinstein Monofilament Examination (SWME) is currently the
method of choice to screen DSPN, but ideally two neurologic tests should
be used. TheMichigan Neuropathy Screening Instrument (MNSI), which
evaluates vibratory sensation and ankle reflex, has been proposed as a
useful screening test of DSPN. DN4 is a scale that evaluates the presence
of neuropathic pain. The objective of this study was to determine the
prevalence of DSPN in hospitalized diabetic patients by both methods
(MNSI and SWME) and the percentage of painful neuropathy.
Materials and methods: Diabetic patients admitted to internal medicine
wards of two different Portuguese hospitals within a 5 months period

were evaluated using the MNSI and the SWME after exclusion of other
causes of polyneuropathy. A score > 2 in the clinical examination of
MNSI or a ≤ 7 positive answers in a total of 10 in SWMEwere considered
diagnostic of DSPN. Patients were also evaluated for the presence of
neuropathic pain with the DN4 scale. A score ≥ 4 was positive for painful
neuropathy.
Results: A total 88 patients were evaluated: 74.7 ± 13.2 years; 54.5%
female; 93.2% type 2 diabetic patients with 12.0 ± 8.8 years of disease
duration and HbA1c 7.57 ± 1.79 %. Macrovascular complications were
present in 40.2% of the patients and microvascular in 26.4% of them.
Only 6 (6.8%) patients had a previously diagnosis of DSPN. The MNSI
was positive in 66 (75%) of the patients while SWME was positive in 33
(37.5%) of patients. The rate of undiagnosed patients was 93.8% using
MNSI and 93.9% using SWME. The agreement rate between MNSI e
SWME was 44.3%: 25 patients were positive in both instruments and 14
negative. Using both instruments would classify 74 out of 88 (84.1%) pa-
tients withDSPNand painful neuropathywas present in 28 (38.9%) of these.
Conclusion: This study detected a high prevalence of undiagnosed
DSPN among diabetic hospitalized patients, suggesting that hospitaliza-
tion is an excellent opportunity to screen for this complication. Our data
indicates that using both MNSI and SWME increases the detection of
DSPN.
Disclosure: H.S.S. Gonçalves: None.

1001
Multidrug resistant bacteria: an increasing complication of diabetic
foot
E. Iacopi1, A. Coppelli1, C. Goretti1, E. Tagliaferri2, C. Tascini2, F.
Menichetti2, A. Piaggesi1;
1Diabetic Foot Section Medicine Deparment, University of Pisa,
2Infectious Disease Unit, University of Pisa, Pisa, Italy.

Background and aims: Multigrug resistant (MDR) infections compli-
cate diabetic foot ulcers (DFU) severely worsening their prognosis. The
aim of this study was to assess the prevalence of MDR phenotypes of
different bacterial strains in diabetic patients followed by our diabetic foot
clinic from January 2001 until December 2014.
Materials and methods: We retrospectively analysed 7.826 culture re-
sults from deep wound specimens in diabetic patients (M/F: 6.065/1.761.
Age: 63.2±11.7 yrs) followed by our outpatient Clinic for DFU. From all
bacterial strains we selected those more prevalent and we analysed antimi-
crobial sensitivity pattern in relation to the more widespread antibiotic
resistance phenotypes. In particular, we evaluated the prevalence of
Staphylococcus aureus (SA), Pseudomonas aeruginosa (PA) and
Enterobacteriae (EB), sorting out Methicillin-Resistant SA (MRSA), PA
resistant to Ciprofloxacin (CiproRPA) and Carbapenem (CRPA), EB resis-
tant to Ciprofloxacin (CiproRE) or Extended Spectrum Beta Lactamase
producers (ESBL). To test if the MDR pattern changed overtime, we di-
vided the obtained results in two groups: the first (Group A) included those
from 2001 until 2007 while the second (Group B) from 2008 until 2014.
Results: SAwas detected in 2.483 specimens in Group A and in 2.131 in
Group B (NS), the presence of MRSAwas 58.7% in Group A and 51.2%
in Group B (NS). PAwas observed in 1.428 specimens in Group A and
1.783 in Group B (p < 0.03): in particular, CiproRPA was detected in
45.1% of cultures in Group A and 64.1% in Group B (p < 0.04) while
CRPA in 32.7% in Group A and 34.2% in Group B (ns). The presence of
EBwas detected in 1.516 specimens in Group A and 2.032 in Group B (p
< 0.001); CiproRE prevalence was 28.0% in Group A and 47.7% in
Group B (p < 0.02) while ESBL prevalence was 23.0% in Group A and
39.7% in Group B (p < 0.05).
Conclusion: In conclusion, our data confirmed the high prevalence of
MDR bacteria infections in DFU and their increasing overtime, stressing
the importance of a close monitoring of antimicrobial drugs susceptibility.
Disclosure: E. Iacopi: None.
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Assessment of pain sensitivity and speed of wound healing in rats
with streptozotocin-induced diabetes
A.M. Gorbacheva1, A.B. Berdalin1, M.P. Morozova1, E.M.
Klochikchina1, E.V. Artemova2, Z.N. Abdulvapova2, S.A. Gavrilova1,
A.J. Tokmakova2, G.R. Galstyan2, V.B. Koshelev1;
1Lomonosov Moscow State University, Faculty of Fundamental
Medicine, 2Diabetic foot Department, Endocrinology Research Center,
Moscow, Russian Federation.

Background and aims: Diabetes mellitus is often accompanied by pe-
ripheral neuropathy and various disorders of reparation processes.
However, the relationship between neural disorders and pathological
wound healing in DM remains unclear. Our aim was to assess the rela-
tionship between the development of peripheral neuropathy and wound
healing rate in rats with streptozotocin-induced DM.
Materials and methods: The study was performed in rats, diabetes
was induced by a single injection of streptozotocin in 0.1 M citrate
buffer in a dose of 65 mcg/kg. In control group an injection of
0.1 M CB was performed. 42 days later, the wound on the rats’
back was inflicted. The observation of wounds lasted for 8,16 or
24 days. During whole period of experiment DM rat group received
maintenance therapy with insulin detemir 1 IU/kg/day. The assess-
ment of the development of peripheral neuropathy was performed
by the pain test with the tail immersed in hot water every 7th day.
The evaluation of wound healing was based on wound's area mea-
surement every 3rd day. Skin samples were taken at 0, 8, 16 and 24
days of wound healing. The samples were stained with hematoxylin
and, also immunohistochemical staining on ß2 - adrenergic recep-
tors (ß2-AR) and Ki67 were conducted.
Results: To 42 day of DM the time of withdrawal of the tail in rats
with diabetes has almost doubled in comparison with the group of
CB (p<0.05), which allows to establish the presence of sensory
neuropathy. At the same time, a significant gap in the rate of wound
healing in the group of rats with DM was noticed. According to the
results of histological staining it was found that the intact skin was
the same in all groups. On 8 day after modeling of the wound in the
region of the edges of the wound, the expression of Ki67 was sig-
nificantly less than in intact areas (p=0.004). On the 16th day, the
expression of Ki67 in the area of the wound increased and did not
differ significantly from the remote areas of the skin. On the 24th
day, Ki67 staining was again significantly weaker in the area of the
wound edges. The density of ß2-AR in diabetic group at the wound
edge was lower than in intact areas.
Conclusion: STZ-induced DM in rats is accompanied by development of
peripheral sensory neuropathy and a decrease in the rate of wound healing
already to 42 day of the disease. Morphologically, the decrease in the rate
of wound healing is manifested by decrease of square cone area and the
rate of appearance of keratinocytes in the wound area despite the fact that
the intact skin of diabetics did not differ from the intact skin of healthy
animals. According to immunohistochemical analysis, time and zone fac-
tors were significant for Ki67 expression, and only time factor was sig-
nificant for ß2-AR expression.
Supported by: Russian Science Foundation project № 16-15-10365
Disclosure: A.M. Gorbacheva: Grants; Russian Science Foundation
project № 16-15-10365.

1003
Transcutaneous oxygen pressure as a predictor for short term sur-
vival in patients with diabetic foot ulcers
K. Fagher, P. Katzman, M. Löndahl;
Department of Endocrinology, Skane University Hospital, Lund,
Sweden.

Background and aims: Ankle-brachial index (ABI) is the most com-
monly used test for the diagnosis of peripheral vascular disease
(PVD), and is considered a marker for increased cardiovascular risk
both in the general and diabetic population. Transcutaneous oxygen
pressure (TcPO)2 is a test considered to better reflect the microvas-
cular status and has in some studies shown better correlations with
diabetic foot ulcer healing. Several studies have suggested a cut-point
of TcPO2 >30 mmHg as a threshold for acceptable oxygen supply for
wound healing. Whether TcPO2 could be a risk marker for mortality
in diabetic foot ulcer (DFU) patients has to our knowledge not been
studied. The aim of this study was to evaluate the predictive value of
TcPO2 ≤30 mmHg, arterial toe blood pressure (TBP, cut-off level ≤
50 mmHg) and ABI (cut-off level ≤0.8 and ≥1.4) on 1-year mortality.
Materials and methods: We enrolled 277 consecutive patients aged
< 90 years with diabetes and at least one DFU who attended our
multi-disciplinary diabetic foot clinic. Patients were screened with
transcutaneous oxygen pressure (TcPO2) measurements at the dor-
sum of the foot, ankle-brachial index (ABI) and arterial toe blood
pressure (TBP) with Perimed© diagnostic instrument. All patients
were treated according to international guidelines and were evaluat-
ed for vascular intervention when needed. After one year mortality
data was obtained from the national death registry in Sweden.
Survival was analysed with Kaplan-Meier curves and log rank test
and to adjust for age and gender a Cox regression analysis was
performed.
Results: 277 patients (34% women) with a median age of 75 (67-82)
years were evaluated in this study. 15% of the patients died during
the first year of follow-up. TcPO2 ≤30 mmHg was associated with a
significantly higher 1-year mortality rate compared to TcPO2
>30 mmHg (25% vs 12%, p=0.005, figure 1). Also among patients
with TBP ≤ 50 mmHg 1-year mortality was higher compared to
patients with TBP>50 mmHg (23% vs. 12%, p=0.014). ABI did
not influence 1-year mortality. After adjusting for age and gender
in a Cox regression analysis, only age and TcPO2 ≤30 mmHg were
independently predicting 1-year mortality with a hazard ratio of 2.4
(1.3-4.4, 95% CI, p=0.006) for TcPO2 ≤30 mmHg. TBP did not
independently affect mortality in this analysis.
Conclusion: This study indicates that TcPO2 ≤30 mmHg is an indepen-
dent prognostic marker for short term survival among patients with dia-
betic foot ulcers.

Supported by: Skane county council’s Research and Development
Foundation
Disclosure: K. Fagher: None.
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The impact of topical phenytoin loaded nanostructured lipid carriers
in healing of neuropathic diabetic foot ulceration
M.M.M. Motawea1, A. Motawea2, A.-G.H. Abd El-Gawad2, T. Borg2,
M. Tarshoby1;
1Endocrinology and Diabetes, Specialized Medical Hospital - Faculty of
Medicine - Mansoura University, 2Department of Pharmaceutics, Faculty
of Pharmacy, Mansoura University, Mansoura, Egypt.

Background and aims: Many previous researches support various
forms of topical phenytoin as an effective promoter for healing of
diabetic foot ulceration. Recently, nanostructured lipid carrier was
suggested to increase loading of topical drugs. We aim to study the
impact of topical phenytoin loaded nanostructured lipid carrier in
improving wound healing in patients with neuropathic diabetic foot
ulceration.
Materials and methods: Twelve patients with neuropathic diabetic
foot ulceration under the metatarsal-heads were enrolled in this
study. Patients were comparable regarding ulcer size, grade & con-
trol of diabetes with no major deformity. All patients were managed
by weekly sharp debridement if indicated & offloading with cast
shoes done by the same hands. They were divided into 3 groups:
phenytoin loaded nanostructured lipid carrier hydrogel 0.5% (Group
1), phenytoin hydrogel 0.5% (Group 2) & blank hydrogel (Group
3). Wound area was reassessed after 1, 4 & 8 weeks. Also, we
investigated the in vitro release of phenytoin & phenytoin loaded
nanostructured lipid carrier hydrogels by modified Franz diffusion
cell at pH 7.4 up to 48h.
Results: Group 1 showed complete healing of 2 cases & smaller
wound area compared to the other groups (ρ˂ 0.05). Baseline
wound area of Group 1, 2 and 3 were 3.42±1.77, 3.62±1.98 &
3.87±2.39cm2, respectively. The average wound area changed to
3.19±1.98, 3.51±1.75 & 3.60±1.63cm2 after the first week; 0.86
±0.40, 2.62±1.40 & 4.07±1.65cm2 after the fourth week; 0.10
±0.15, 1.69±0.78 & 4.06±1.93cm2 after the eighth week, respective-
ly. Overall reduction in ulcer size was 97.48±2.61% for Group 1, in
comparison to 52.29±9.18% & -9.58±14.85% for Group 2 & Group
3 respectively (ρ< 0.001) (as shown in figures 1, 2, & 3). This may
be attributed to small particle sizes of the nanostructured lipid car-
rier hydrogel with subsequent large surface area, its lipoid nature
(acts as a reservoir), in addition to solubility & penetration enhance-
ment that increase the skin delivery. Also, the in vitro release study
clarified that, drug release from the nanostructured lipid carrier hy-
drogel displayed a biphasic release pattern with initial burst follow-
ed by sustained release. On the contrary, in phenytoin hydrogel drug
release was very rapid & completed within 48h.
Conclusion: Phenytoin loaded nanostructured lipid carrier dressing
is more effective than phenytoin hydrogel at the same concentra-
tion in healing of neuropathic diabetic foot ulceration. This effect
may be assigned to its small particle sizes with consequent increase
in its solubility, in addition to their biphasic release pattern that is
recommended for topical products. These promising results encour-
age large scale trials for use of phenytoin loaded nanostructured
lipid carrier in treatment of diabetic foot ulcers & other chronic
wounds.

Disclosure: M.M.M. Motawea: None.

Diabetologia (2017) 60 (Suppl 1):S1–S608S464



1005
Exploring the impact of liraglutide on diabetic foot ulcers on subjects
with type 2 diabetes and increased risk of cardiovascular events:
results from the LEADER trial
K. Dhatariya1, S.C. Bain2, R.E. Pratley3, J.B. Buse4, R. Simpson5, L.
Tarnow6, M. Stellfeld7, M.S. Kaltoft7, K. Tornøe7, on behalf of the
LEADER Trial Steering Committee and Investigators;
1Elsie Bertram Diabetes Centre, Norfolk & Norwich University Hospital
NHS Trust, Norwich, 2Abertawe BroMorgannwg University NHS Trust,
Swansea, UK, 3Florida Hospital, Orlando, 4University of North Carolina
School of Medicine, Chapel Hill, USA, 5Monash University and Eastern
Health, Victoria, Australia, 6Nordsællands Hospital, Hillerød, 7Novo
Nordisk A/S, Søborg, Denmark.

Background and aims: The risk of developing foot ulcer in people with
type 2 diabetes (T2D) is increased due to various factors, including peripheral
neuropathy and peripheral arterial disease. The LEADER trial (Liraglutide
Effect andAction inDiabetes: Evaluation of cardiovascular outcomeResults)
reported cardiovascular (CV) risk reduction vs placebo in addition to standard
of care (SoC). To date, limited information on the treatment effect of
glucagon-like peptide-1 receptor agonists (GLP-1RAs) on diabetic foot ulcer
(DFU) or their outcomes has been published.We investigated thesemeasures
with liraglutide vs placebo from the LEADER trial.
Materials and methods: LEADER was a randomised, double-blind,
international, multicentre, placebo-controlled CVoutcomes trial assessing
the CV and long-term safety of liraglutide up to 1.8 mg/day vs placebo,
both in addition to SoC for up to 5 years, in patients with high CVrisk and
T2D. Information on DFU was systematically collected in LEADER.
Based on this, DFU complications were assessed post-hoc by the sponsor
through review of the individual cases.
Results:DFUwas reported as medical history at baseline in 4.5% and 4.2%
of patients receiving liraglutide and placebo, respectively; 1.5% and 1.3% of
patients, respectively, hadDFU at screening. Proportions of patients reporting
at least one episode of DFU during LEADER were similar between patients
receiving liraglutide vs placebo (3.9% vs 4.2%, HR=0.91, 95% CI [0.75-
1.12] p=0.38). A lower rate of DFU events was observed in the liraglutide
group vs placebo from around month 18; this continued for the remainder of
the trial, although not reaching statistical significance (Figure). Among pa-
tients with DFU during LEADER, proportions reporting complications of
DFU included infection (60.8% [107/176] vs 68.6% [131/191], p=0.12),
involvement of underlying structures (36.4% [64/176] vs 41.9% [80/191],
p=0.28), any amputation (25.0% [44/176] vs 35.1% [67/191], p=0.04) and
peripheral revascularisation (11.4% [20/176] vs 12.0% [23/191], p=0.84)
with liraglutide and placebo, respectively. Of those in need of amputation,
a lower proportion of amputation of the foot, lower leg or legwas reported for
liraglutide vs placebo (29.5% [13/44] vs 44.8% [30/67], p=0.01).
Conclusion: LEADER is the first trial of GLP-1RAs in T2D to report
DFU data. These findings may suggest a reduced risk of DFU and asso-
ciated complications with liraglutide vs placebo in patients with T2D and
increased risk of CVevents.

Clinical Trial Registration Number: NCT01179048
Supported by: Novo Nordisk A/S
Disclosure: K. Dhatariya: Other; K. Dhatariya is on the Clinical
Endpoint Adjudication Committee for the Sotagliflozin trials implement-
ed by Lexicon pharmaceuticals and has received consulting fees and
honoraria from Novo Nordisk.

1006
Treatment of a new diabetic foot ulcer in a diabetic foot service: a one
year follow up prospective study of 347 patients
G. Ha Van, C. Amouyal, C. Aubert, A. Carlier, O. Bourron, T. Couture,
A. Hartemann, A. Hartemann;
Diabetologie, Unite de Podologie Batiment IE3M, Paris, France.

Background and aims: The objective of the study was to evaluate the 1
year outcome of the management of 347 new diabetic foot ulcers by the
multidisciplinary team of our diabetic foot service (DFS)
Materials and methods:A single centre prospective cohort study of 347
patients with a new diabetic foot ulcer (DFU) between 1/07/2009 and 31/
12/2010. We used university Texas (UT) and PEDIS classification for all
the DFU Patients who needed parenteral antibiotic therapy, revasculari-
zation or surgical debridement were hospitalized in our DFS The follow
up was 1 year après the date of inclusion Multiple logistic regression
modeling was used to identify independent predictors of outcome (non
healing, major amputations and deaths)
Results:At inclusion: Average age : 64.88 ± 13.7 years, 68% male, Type
2 Diabetes mellitus (D) in 87%, Age of DM: 18.7± 12.3 years Average
age of the DFU : 187 ± 546 days According to PEDIS classification, 69%
DFU were classified P2 or P3, infected in 55%, 82% had a surface >
1cm², and Depth 2 et 3 in 51% According to UT classification, 28% C,
33% class D, 14% class B, 52% (75%: B+C+D) Depth 2 and 3: 51% At
M12 (12 months): 312 patients were reviewed (9% lost of follow up)
Healing rate was 68%, average duration of healing 189 ± 160 days The
univariable associations of the potential predictors of non-healing were
hemodialysis (p =0.006), Peripheral arterial disease (PAD) (p=0.000001),
Surface of DFU (p= 0.003) et DM age (p=0.05) The multivariable asso-
ciation with independent predictors of non-healing were PAD :OR 0.251
[95% CI 0.112-0.563], p =0.001, Extent of the DFU: OR 0.385 [95% CI
0.186-0.799] p= 0.01, hemodialysis OR 0.323 [95% CI 0.143-0.726]p=
0.006, Duration of DM: OR 1.025 [95% CI 1.002-1.049] p =0.032
Amputations : 7.1% major amputations (5.7% below-knee, 1.4%
above-knee) ,11.5 % minor amputations (toes ; 11.5%, trans metatarsal
6.1%) In univariate analysis major amputations were associated with
PAD (p= 0.03), Osteomyelitis (p= 0.01) and hospitalization in post acute
department(p= 0.000) In multivariate analysis predictor was hospitaliza-
tion in post acute department : OR 23.5 [95% CI 7.10-78.15] P=0.000
Mortality Death rate was 8.3% at M12, and alive healed patients without
amputation: 60% In univariate analysis predictors of mortality were PAD
(p= 0.0000), Age (p= 0.0009), Duration of DFU at inclusion (p=0.001),
Body mass index (p= 0.008) and non healing at M12 (p= 0.00002). In
multivariate analysis mortality was associated with PAD: OR 13.2 [95%
CI 1.81-96.2]; p= 0.01 and non healing at M12 : OR 0.191 [95% CI 0.07-
0.523] ; P=0.001
Conclusion: Despite an average age of 65 years, a duration of DFU of
more of 6 months, and 75% of DFUwith infection, ischemia (or both) the
healing rate was 68 %, the death rate of 8.3% and the major amputation
rate of 7.1%. In France according to a recommendation of the HAS
(Health Authority) patients with DFU of at risks foot have to be addressed
within 48 hours to a diabetic foot service This study showed that the
results are not so bad and could probably have been even better with an
earlier management. Ischemia is the main risk factor for healing, death
and amputation
Disclosure: G. Ha Van: None.
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Long-term changes in BMD and bone turnover markers in diabetes
patients with or without previous Charcot foot
O.L. Svendsen1, R.B. Jansen1, T.M. Christensen1, J.B. Bülow2, L.
Rørdam2, P. Holstein3;
1Dept of Endocrinology, Copenhagen Diabetes Foot Center, 2Dept of
Clinical Physiology and Nuclear Medicine, Bispebjerg University
Hospital, 3Center for Wound Healing, Bispebjerg University Hospital,
Copenhagen, Denmark.

Background and aims: It remains controversial whether the bones in the
diabetic Charcot foot is osteoporotic, and whether the skeleton in general
in these patients is osteoporotic. In a previous study, diabetes patients with
acute Charcot had increased markers of bone turnover, whereas patients
with chronic Charcot had decreased BMD of the calcaneus in the Charcot
foot, -otherwise there were no differences in BMD or markers of bone
turnover between diabetes patients with acute or chronic Charcot or with-
out Charcot. The aim of the present study was to investigate changes after
8.5 years in BMD and markers of bone turnover in diabetes patients with
or without previous Charcot.
Materials and methods: An 8.5-year follow-up study of 49 individuals
with diabetes mellitus, 24 of whom also had acute or chronic Charcot foot
at the baseline visit in 2006. BMD (total body, hip, spine and calcaneus)
by DXA (Lunar Prodigy) and standard biochemical markers of bone
turnover (P1NP, CTX-1 and osteocalcin) were measured.
Results: 22 diabetes patients were included in the follow-up, whereas 12
had passed away, 4 were out of reach, 7 declined and 4 had had amputa-
tions. Of the 22 diabetes patients included, 11 had previously had a
Charcot foot, while the other 11 did not. On average, the age of the
included diabetes patients at the follow up was 69 yrs, diabetes duration
27 yrs, HbA1c 59 mmol/mol, 18 were males and 4 females, 7 with type 1
diabetes and 15 with type 2 diabetes, with no difference between those
with or without previous Charcot (p>0.05). There was no difference in the
change in BMD from baseline to follow-up between the diabetes patients
with and without previous Charcot, in neither total-body, hips, lumbar
spine, calcaneus (p>0.3) nor in calcaneal BMD between the previous
Charcot foot or healthy foot in those patients with a previous Charcot
foot (p>0.3). The mean annual change in BMD, over the 8.5 years, in the
different skeletal sites ranged from -0.3% to +1.2%. At the follow up, 16
of the diabetes patients had normal T-score, 3 had osteopenia, and 4 had
osteoporosis (according to WHO criteria, T-score < -2.5) with no differ-
ence in the distribution between those with or without previous Charcot
(p>0.05). Furthermore, there were no differences between the diabetes
patients with or without previous Charcot in changes from baseline to
follow-up, nor at follow-up, in the markers of bone turnover (p>0.05).
Conclusion:After more than 8 years of follow up, diabetes patients with,
or without, previous Charcot had similar BMD and biochemical markers
of bone turnover. Thus, in diabetes patient, a Charcot foot does not seem
to have long term negative impact on bonemineral or risk of osteoporosis.
Clinical Trial Registration Number: NCT02335931
Disclosure: O.L. Svendsen: None.

1008
Five year mortality following diabetic amputation has not changed
over 14 years
B.P. Soo1, U. Ranasinghe1, R. Jayatilake1, A. Egun2, S.M. Rajbhandari1;
1Diabetes Dept, Chorley & South Ribble Hospital, Chorley, 2Vascular
surgery, Lancashire Teaching Hospital, Preston, UK.

Background and aims: Diabetes is the most common cause of non-
traumatic limb amputations. The consequences of undergoing an ampu-
tation remain significant. There is an increased risk of mortality compared
to non - diabetic patients. Other factors such as the emotional impact and
the associated rehabilitation programme also need to be taken into

account. There is higher 5- year mortality following diabetes related am-
putations which is about 70% as per NICE literature review.Wewanted to
study if this has changed over the last 14 years in our cohort.
Materials and methods: This was a retrospective study on 356 patients
who underwent amputation between 1997 and 2010. List was obtained
from discharge summary and theatre record. Subjects who underwent
amputation between 1997 - 2003 were ‘Early’ cohort and those between
2004 - 2010 were ‘Late’ cohort. Amputations were grouped at their first
surgery into major (above ankle) or minor (below ankle). Electronic da-
tabasewas examined in 2016 to know the date of their death. The cause of
death could not be ascertained.
Results: There was no difference in the mean number of total amputa-
tions performed annually between early and late cohort (25 +/- 8.8 vs 25.9
+/- 4.9; p > 0.05), however there was a significant reduction in major
amputations performed annually (18.4 +/- 3.9 vs 12.9 +/- 3.2; p = 0.01)
and a trend for a rise in minor amputations (6.6 +/- 6.3 vs 13.0 +/- 5.1; p =
0.07) between these cohorts. 5-year mortality was 59% which was sig-
nificantly higher inmajor amputation group thanminor (63.9% vs 51.1%;
p = 0.02). There was no difference between ‘Early’ and ‘Late’ cohorts in
5-year total mortality (60.1% vs 57.4%; p > 0.05), major amputation
mortality (63.2% vs 64.0; p > 0.05) or minor amputation mortality
(43.9% vs 52.8%; p > 0.05).
Conclusion: There has been no change in total mortality with time in
subjects with diabetes who needs lower limb amputations. There is sig-
nificant reduction in major amputation with increase in minor amputation
between these cohorts. The change in amputation level started with the
introduction of multi-disciplinary diabetic foot clinic in 2001.

Disclosure: B.P. Soo: None.

1009
Care path of patients with diabetic foot wound in France: a
multicentre observational study
C. Amouyal1, J. Martini2, I. Dumont3, L. Ouvry4, J.-E. Salem5, A.
Hartemann6, DSFD group Pied Diabetique;
1Pitié Salpétrière Hospital, APHP, INSERM UMRS_1166, ICAN, Paris,
2Rangueil Hospital, Toulouse, France, 3Multidisciplinary, Diabetic Foot
Center, Ransart, Belgium, 4Pitié Salpétrière Hospital, APHP, ICAN,
5Pitié-Salpêtrière Hospital, APHP, Clinical Investigation Center, CIC-
1421, 6Pitié Salpétrière Hospital, APHP, INSERM UMRS_938, ICAN,
Paris, France.

Background and aims: Prevalence of hospitalizations for a diabetic foot
ulcer or amputation remains very high in France (912 per 100 000 dia-
betic patients in 2013). However, national and international recommen-
dations on diabetic foot ulcers are clear: patients should be addressed to a
multidisciplinary foot centre within 24 to 48 hours after wound
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occurrence. The aim of this study was to describe the care pathway of
patients with a diabetic foot ulcer before arriving in foot centers, and to
look for factors, influencing pathways dysfunction.
Materials and methods: This is a multi center, observational study
including 21 french foot centres. Each center included the ten suc-
cessive patients attending for a new foot ulcer between May and
July 2015. The only exclusion criteria was “ French not spoken”.
Patient pathway was accessed by a pre-defined questionary. The
primary outcome was ” time between ulcer occurrence and consul-
tation in the foot centre”. Analysis was performed by Student or
Man-Whitney test, and ANCOVA.
Results: 209 patients were included: 133 men, 76 women, 29 to 97 years
old (mean: 68 years) ; 89% had type 2 diabetes ; 39% have had a previous
wound ; 17% had an amputation and 31% had peripheral arterial disease.
26% have had a prescription of an offloading device before referring to
the foot center but only 35 patients (17%) complied. Concerning wounds
84 (40%) were infected and 95 (45%) reached joint, tendon or bone. Time
between ulcer occurrence and the first GP contact was 12 (+/- 2) days,
median 5 days. Patients were addressed to the foot center after an average
of 83 days (+ / -15), median 26 days. Factors that significantly influenced
the delay before referring were “ having had a prescription of offloading
(p = 0.043)”, “having had dressing by a nurse (p = 0.01)”, or “being
resident of Ile de France region (p = 0.002)”. The significant statistical
relationship for these criteria persisted in multivariate analysis.
Conclusion: Themean delay before referring patients with a diabetic foot
wound to a foot center in France is major. Some regions are more con-
cerned than others. The prescription of an offloading device by GP is rare.
Partial care of the wound (dressing or offloading device) participate to this
delay. Information on foot centers location and diffusion of international
guidelines on diabetic foot care is urgently needed.
Disclosure: C. Amouyal: None.

1010
Effectiveness of implementing a joint diabetes-renal-microbiology
initiative in individuals with active diabetic foot disease receiving
dialysis
P.R.J. Vas, J. Casey, J. Tremlett, S. Taori, M. Edmonds, C. Manu, A.
Rankin;
King's College Hospital, London, UK.

Background and aims: Diabetic foot disease (DFD) and lower ex-
tremity amputation are considered to be 10 times higher in diabetic
individuals receiving dialysis. Furthermore, they have dispropor-
tionately high rates of foot-related hospital admissions. Those on
dialysis often lose contact with care outside the dialysis units and
access to foot care is limited in dialysis units. Therefore, interven-
tions and strategies aimed at reduction of DFD burden in dialysis
patients are important. We report on our joint diabetes-renal-
microbiology multidisciplinary team (JDRMDT), set up to address
the challenge and facilitate cross-specialty care.
Materials and methods: Retrospective analysis of all the patients
discussed at the JDRMDT meetings over a 24 month period. Patients
were reviewed by the acute foot team while undergoing dialysis with
liaison and referral to the hospital multidisciplinary foot unit when re-
quired. Where necessary a vascular or orthopaedic review was arranged
whilst the patient was still in the dialysis unit. A summative team discus-
sion was held at the end of each week comprising of a podiatrist, diabe-
tologist, nephrologist and microbiologist to update and address any con-
cerns. Our analysis was limited only to those with active DFDmandating
closer surveillance.
Results:We discussed 37 patients with an average age 65±12 years
(mean±SD), males 51%, with active DFD. Duration since dialysis
start was 3.5±3.1 years. Glycated haemoglobin was 56±18
mmol/mol with BMI of 28.4±6.9 kg/m2. In 24/37 (67%) of patients,

there was evidence of significant peripheral vascular disease; they
underwent 2.3±2.1 revascularisation procedures. There were 14
(38%) minor amputations (13/14 had CLI) and 4 (11%) major am-
putations (all had CLI). Microbiology was predominantly
polymicrobial (44%) with gram-negative organisms predominating
although pure MSSA (17%), MRSA (21%) VRE (10%) were also
noted. Overall, 8/37 (22%) died during this period with a higher
(50%) mortality observed among those with major amputations.
While emergency hospital admissions were 6.0±5.1 episodes/
patient; only 1 ±1.25 episodes/patient were foot-related.
Conclusion: The JDRMDTwas an effective way of bridging the care gap
in diabetic foot patients receiving dialysis. It allowed for complex diabetic
foot care delivery within the dialysis unit reducing the dependency on the
main foot clinic while demonstrating encouragingly low foot-related hos-
pital admissions. In addition, our observed major amputation rate was
lower than reported in the literature. Such an initiative may represent
significant quality of care and cost benefits.
Disclosure: P.R.J. Vas: None.

1011
Should calcaneal ulcers be managed in a class of their own?
D. Hirani1,2, L. Bloomfield2, J. Valabhji2, V. Salem1,2, V. Bravis1,2;
1Division of Diabetes, Endocrinology and Metabolism, Imperial College
London, 2Department of Diabetes & Endocrinology, St Mary’s Hospital,
Imperial College Healthcare NHS Trust, London, UK.

Background and aims: Diabetic foot ulcers affecting the calcaneum are
experientially the most challenging to manage, and automatically score a
point on the SINBAD severity staging system. This study aims to inter-
rogate the specific clinical features of this subpopulation of diabetic foot
patients.
Materials andmethods: 34 calcaneal ulcers in 28 patients presenting
to our diabetic foot service between March 2010 and November
2016 were retrospectively studied. Clinical, laboratory and radiolog-
ical data were collected on all patients. All episodes were assigned a
SINBAD score. Outcomes of interest included mortality rates, aver-
age healing time, and major limb amputation. Data collection for an
age-matched control group with non-calcaneal foot disease is in
progress.
Results: The average age of our calcaneal cohort was 65 years and
the mean diabetes mellitus duration was 25 years (which does not
differ significantly from our overall diabetic foot disease popula-
tion). However, the mortality rate in the calcaneal ulcer cohort
was strikingly high at 43% (12/28) compared with 11% in previous-
ly published data for all patients with diabetic foot ulcers in our unit
over the same 6-year time period. In 6 of the patients who died, the
calcaneal ulcer was still an active problem at the time of death, with
a mean preceding duration of 30 months. Only 1 calcaneal ulcer
(3%) healed by 24 weeks. 10 ulcer episodes took longer than 24
weeks to heal, with an average healing time of 15 months. By
comparison, National Foot Audit data reports that 49% of all dia-
betic foot ulcers can be expected to heal by 12 weeks. 7 calcaneal
ulcer episodes were still ongoing at the time of data analysis, al-
though all had been present for more than 12 weeks, with an aver-
age preceding duration of 12.7 months. A below knee amputation
(BKA) was required in 21% (7/34) of calcaneal ulcer episodes. 2
episodes requiring BKA were due to chronic ulceration lasting a
mean duration of 51 months. 94% (32/34) of episodes had a
SINBAD score greater than or equal to 3. Chi squared testing re-
veals that, compared with our non-calcaneal ulcer population, heel
ulcers are more significantly associated with peripheral vascular
disease (P<0.01).
Conclusion: Our data confirms that diabetic calcaneal ulcers have a sig-
nificantly poorer prognosis. They are associated with poor healing rates,
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higher rates of amputation, and a 5-year mortality rate of close to 50%.
We plan to interrogate predictors of healing in calcaneal diabetic foot
disease, which may be a marker of other significant underlying co-
morbidities beyond neuropathic and vascular disease. The diabetes foot
community should consider revising current treatment guidelines for cal-
caneal disease, considering earlier, more aggressive interventions to pre-
vent chronic and potentially life threatening longer-term sequelae.
Disclosure: D. Hirani: None.

1012
Is it reasonable to indicate autologous cell therapy of critical limb
ischaemia in diabetic patients with chronic kidney disease?
M. Dubsky1, A. Nemcova1, A. Jirkovska1, R. Bem1, V. Fejfarova1, A.
Pysna1, V. Woskova1, K. Navratil2;
1Diabetes Centre, Institute for Clinical and Experimental Medicine,
2Clinic of Transplant Surgery, Institute for Clinical and Experimental
Medicine, Prague, Czech Republic.

Background and aims:Autologous cell therapy (ACT) by bone marrow
derived mononuclear cells is an alternative therapeutic option for diabetic
patients with critical limb ischemia (CLI) not eligible for standard revas-
cularization. The impact of severe stages of chronic kidney disease
(CKD) on the outcome of ACT is rarely published, because these patients
are usually excluded from clinical trials. In our previous studies we
proved favorable clinical effect of ACT on amputation rate in patients
with end-stage renal disease in comparison with conservative treatment.
The aim of our current study was to compare the clinical effect of ACT in
diabetic patients with regard to CKD stages.
Materials and methods: Eighty-seven patients with diabetic foot and
no-option CLI who underwent ACT in our foot clinic between
2008-2016 were included into the study. Patients were divided in
3 groups in accordance with CKD stages. Fifty-four patients with
CKD stages 1-2 (glomerular filtration rate [GFR] 60-90 ml/min/1.73
m2 or higher) were included in group 1, 12 patients with CKD 3-4
(GFR 15-59 ml/min/1.73 m2) were included in group 2 and 20
patients with CKD 5 treated by hemodialysis formed group 3.
Survival and major amputation rate were assessed in the mean
follow-up of 49 ± 29 months; the clinical effect of ACT measured
by changes in transcutaneous oxygen pressure (TcPO2) and wound
healing was evaluated at 12 months after the procedure.
Results: TcPO2 significantly increased in all study groups after 12
months compared to baseline (p < 0.0001, p = 0.0043 and p = 0.0003
in the first, second and third group), with no significant difference among
them. Patients in group 1 had significantly higher survival rate during
follow-up period compared with group 3 (87.1 vs 50 %, p = 0.0006),
no other significant differences in survival were observed. Major ampu-
tation rate was without a significant difference among all study groups
(27.8 vs 25 vs 35%, NS). Ulcer healing after 12 months was also without
any significant difference among the first, second and third study group
(38.9 vs 41.7 vs 30 %, NS).
Conclusion: Our study showed that autologous cell therapy by bone
marrow-derivedmononuclear cells significantly improved CLI in patients
with diabetic foot and enhanced ulcer healing regardless of CKD stages.
There was a trend to a little higher frequency of major amputation in
hemodialysis patients in comparison with other CKD groups, but com-
parable major amputation rates in patients in CKD 1-2 and 3-4 stages.
Hemodialysis patients had significantly lower survival rate compared
with patients with CKD stages 1-2. These results suggest that ACT is a
reasonable therapy of CLI even in patients with severe CKD, but major
amputation and survival rate are influenced by comprehensively different
factors.
Supported by: Czech Ministry of Health, grant 16-27262A and
MZO0023001.
Disclosure: M. Dubsky: None.
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Serum levels of angiogenic cytokines in the assessment of
vasculogenesis after autologous cell therapy in diabetic patients with
critical limb ischaemia
A. Němcova, A. Jirkovska, M. Dubsky, R. Bem, V. Fejfarova, A. Pysna,
J. Skibova;
Diabetes Centre, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic.

Background and aims: Autologous cell therapy (ACT) is a promising
method of revascularization for diabetic patients with no-option critical
limb ischemia (CLI). Vasculogenesis, which is difficult to prove, is the
likely mechanism of action of ACT, while percutaneous transluminal an-
gioplasty (PTA) improves ischemia by different mechanism. The aim of
our study was to evaluate the serum levels of angiogenic cytokines in
diabetic patients with CLI treated by ACT in comparison to patients treated
by PTA, and to assess the association of these cytokines with the clinical
effect of ACT measured by transcutaneous oxygen pressure (TcPO2) and
with the number of injected angiogenic precursor cells (CD34+).
Materials andmethods: Thirty-five patients with CLI treated by ACT in
our foot clinic during 2008-2014 were consecutively included into the
study. Fourteen patients who underwent PTA during the same period
were included in a control group. The serum levels of pro-angiogenic
cytokines such as vascular endothelial growth factor (VEGF), basic fibro-
blast growth factor (b-FGF), platelets-derived factors (PDGF-AA and
PDGF-BB), and anti-angiogenic cytokine endostatin were measured by
Luminex before revascularization and at 1, 3 and 6 months after the
procedure and were correlated with the changes of TcPO2 at the same
intervals. The number of injected CD34+ cells was measured by
fluorescence-activated cell sorting. Wilcoxon pair test and Spearman cor-
relation coefficient were used for statistical analysis.
Results: We did not observe any significant increase of serum levels of
pro-angiogenic cytokines in both groups. By contrast, the anti-angiogenic
cytokine endostatin increased significantly at 1 and 3 months after ACT
(both p < 0.001), however, no significant changes of endostatin after PTA
was observed. TcPO2 increased significantly at 1 and 3 months after ACT
(from 17.9 ± 10 to 35 ± 15.8 mmHg, respectively 39.4 ± 11.6 mmHg,
both p < 0.001). A significant correlation of TcPO2 with endostatin at 1
month after the ACT (r = 0.53; p < 0.001) was observed. There was no
significant correlation between endostatin and the number of injected
CD34+ cells in ACT group.
Conclusion: Our study showed no relation between serum levels of pro-
angiogenic cytokines and clinical effect of ACT measured by TcPO2. On
the other hand, the anti-angiogenic cytokine endostatin could be a poten-
tial marker of local vasculogenesis after cell therapy in diabetic patients
with critical limb ischemia because of its significant increase after this
therapy in contrast to PTA.
Supported by: grant AZV no. 16-27262A and MZO 00023001
Disclosure: A. Němcova: None.

1014
Are conventional risk factors enough to predict peripheral vascular
disease?
B. Sosale1,2, S. Reddy2, P. Kumar2, K.G. Seshadri2, A.R. Sosale2;
1Diacon Hospital, 2Primer Academy of Medical Sciences, Bangalore,
India.

Background and aims: Patients with peripheral arterial disease (PAD)
are at a high risk of lower limb amputations and cardiovascular mortality.
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Screening for PAD is recommended in individuals with type 2 diabetes if
one or more risk factors are present: age≥50 years, duration of diabe-
tes≥10 years, overweight, obesity, hypertension, dyslipidemia and
smoking. PAD is asymptomatic in the majority. Asymptomatic individ-
uals have worse clinical outcomes. Screening, diagnosis and adequate
treatment of risk factors is necessary even in asymptomatic individuals.
In this study we aim to develop a prediction model that can accurately
identify asymptomatic individuals at high risk of PAD.
Materials andmethods: This was a cross-sectional study of 309 patients
with diabetes and one risk factor for PAD: age≥50 years, diabetes dura-
tion≥10 years, hypertension, dyslipidemia, BMI≥23 kg/m2 or smoking,
attending the diabetes outpatient from April 2016 to October 2016.
Symptomatic patients and those with preexisting PAD were excluded.
PAD was diagnosed in individuals with an ankle brachial index (ABI)
≤0.9 and >1.3. Mean (95% CI), frequency (%), p values at 5 % level of
significance were calculated using STATA 14. A logistic regression mod-
el to predict PAD was developed.
Results: Mean age (years), duration of diabetes (years), HbA1c %
and BMI (kg/m2) was 59.6 (58.7-60.5), 13.0 (12.2-13.8), 8.4(8.2-
8.6) and 26.5(26.1-29.9) . Six ty- f ive percent were men.
Hypertension, dyslipidemia, smoking was present in 79.6%, 93.8%
and 21.6%. Ischemic heart disease (IHD) was present in 11% and 2%
had a previous stroke. PAD was diagnosed in 123 (39.8 %) patients.
The log odds of developing PAD = -0.5+0.01*age-0.07*sex-0.01*di-
abetes duration in years + 0.06*hypertension + 0.5*dyslipidemia -
0.05*smoking - 0.1*HbA1c + 0.002*BMI + 0.5*IHD + 1*stroke.
The Hosme r -Lemeshow goodne s s o f f i t s howed good
calibration(p=0.5). The AUC was 0.61.
Conclusion: The predictive model, despite good calibration had poor
discrimination. Thus traditional risk factors are insufficient to discrimi-
nate between asymptomatic patients with and without PAD. It is hence
necessary to look beyond conventional risk factor modelling, identify
newer biomarkers and develop models to improve the predictive capacity
of existing models. Till such time, it is essential to continue screening all

type 2 diabetes individuals for PAD as per current recommendations.
Disclosure: B. Sosale: None.

1015
Glucose variability and cardiovascular mortality in type 2 diabetes
with lower limb lesions: Italian Leukaemia Association Treviso
Project
M. Sambataro1, A. Tura2, L. Sambado1, E. Trevisiol3, E. Seganfreddo4,
M. Marcon1, A. Furlan5, P. Stefani5, A. Paccagnella1, M. Cacciatore6, A.
Dei Tos6;

1Metabolic Unit, Santa Maria di Ca' Foncello Hospital, Treviso, 2Institute
of Neuroscience, CNR, Padova, 3Pharmaceutical and Pharmacological
Sciences, Santa Maria di Ca' Foncello Hospital, Padova, 4Transfusion
Medicine, Santa Maria di Ca' Foncello Hospital, Treviso, 5Hematologic
Unit, Santa Maria di Ca' Foncello Hospital, Treviso, 6Pathology Unit,
Santa Maria di Ca' Foncello Hospital, Treviso, Italy.

Background and aims:Diabetic foot treatment is a good target to reduce
non traumatic limb amputations and cardiovascular mortality.
Epidemiological studies confirm that vascular mortality prevalence in
diabetic foot is similar to lung cancer mortality and its reduction is a
public health burden. One possible link between diabetic peripheral and
coronary heart disease is common distal limb and coronaric
neuroischemia where vasculogenesis by bone marrow derived circulating
endothelial progenitor cells and angiogenesis by local distal cells could
reflect glucose variability load.
Materials and methods: 74 type two diabetic (T2D) patients with neuro-
pathic foot lesions without (N1=30) or with (N2=44) critical limb ischemia
(pO2 <30 mm Hg). N2 were older (60±2 vs 69±1 yrs), without differences
in diabetes age, BMI, lipidis and HbA1c (8.2±0.3 vs 7.9±0.2). N2 patients
were more complicated relatively to retinopathy, CHD, arterial hypertension
and nephropathy. At time 0 we evaluated bone marrow precursor (BMPC)/
peripheral blood precursor cells (PePC) CD34+ and bone marrow endothe-
lial progenitor (BMEP)/peripheral blood endothelial progenitor cells (PeEP)
CD34+KDR+ by flow citometry FACSCanto.We also considered available
retrospective biochemical data (2-12 years) for mathematical indexes of
variability relative to HbA1c and glycemia (Stability (SI) and Lability (LI)
indexes, Standard Deviation (SD), Coefficient of Variation (CV), CONGA),
and prospective 5 years interval time for death observation.
Results: We observed 5 cardiac deaths in N2 group and no deaths in N1
group. BMPC/PePC CD34+ ratio was significant higher in N1 vs N2 (71±18
vs 39±7 p=0.046) with a non significant BMPC CD 34+ increment in N1 vs
N2 (4±1%vs 2,6±0,3 p=0.089) PeEPwere significant higher inN1vsN2 (7,8
±1,1% vs 4,5±0,8 p=0.017). There were good correlations beetween SI for
HbA1c and % BMPC (p=0.007 R2=.364), SI for HbA1c and BMPC/PePC
ratio (p=0.003, R2=.29); correlation beetween SI for HbA1c and BMEP
/PeEP ratio was borderline (p=0.0578, R2=.132). In N2 group we also com-
pared (for omology) alive (AN2) vs dead (DN2) patients and we found for
HbA1c: SD: 6.27 [8.71] vs 10.97 [21.41] (median [IQR]), p=0.0364; CV:
10.20 [10.53] vs 16.96 [29.41], p=0.0217; CONGA: 5.59 [7.87] vs 20.75
[33.47], p=0.0043; LI: 8.10 [23.07] vs 93.08 [259.29], p=0.0008.
Conclusion: For the first time, we demonstrated that extracellular/
hemathologic glycosylation could directly or indirectly impacts in tissue
bone marrow progenitor stem cells capacity and distal tissues repair func-
tion. Mathematical indexes demonstrated to have a possible good clinical
prognostic value for cardiac death in complicated neuroischemic T2D
patients with diabetic foot. We hypothyze that at the beginning of predi-
abetic history normal bone marrow is an extremely sensible euglicemic
setting where homeostasis of endothelial progenitor and tissue cells is
prematurely lost with irreversible regeneration capacity.
Supported by: AIL Treviso Section
Disclosure: M. Sambataro: None.

1016
Negative pressure wound therapy inhibits inflammation in diabetic
patients with foot ulceration
R. He, F. Liu, W. Jia;
Department of Endocrinology and Metabolism, Shanghai Jiaotong
University Affiliated Sixth People’s Hospital, shanghai, China.

Background and aims: Negative pressure wound therapy (NPWT) was
one of the most important treatments of diabetic foot, but the underlying
mechanisms still remain elusive. This study aimed to evaluate the inflam-
matory signals involved in the effects of NPWT on diabetic foot ulcers.
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Materials and methods:We enrolled 22 patients with diabetic foot ulcer-
ation, eleven treated with NPWTand others treated with traditional debride-
ment. All the patients were treated and observed for 1 week. Granulation
tissue harvested and analyzed in both groups, and was histologically and
immunohistochemical analyzed. Enzyme-Linked Immunosorbent Assay
(ELISA), Western blot analysis and real-time PCR were performed to eval-
uate expression of IL-6, TNF-α, iNOS, Nuclear Factor-κB P65, IkB-α and
activating transcription factor-3 (ATF-3).
Results:After 7 days treatment, NPWTcould obviously promote diabetic
wound healing because of the mild inflammation and densely cell depos-
ited matrix. Meanwhile, NPWT significantly decreased the expression of
TNF-α, IL-6 and iNOS (all P<0.05). The result of Western blotting and
real-time PCR indicated that NPWT obviously decreased the level of
IkB-α and NF-κB P65 and increased the level of ATF-3 (all P<0.05).
Conclusion: NPWT exerts an anti-inflammatory effect possibly through
the suppression of pro-inflammatory enzymes and cytokines resulting
from IkB-α inhibition and ATF-3 activation, which maybe prevented
the activation of NF-κB pathway in human diabetic foot wounds.
Supported by: Natural Science Foundation of China (81270397)
Disclosure: R. He: None.

1017
Negative pressure wound therapy effect in diabetic foot ulcer may be
mediated through differential gene expression
S. Borys, A. Ludwig-Galezowska, P. Kapusta, M.T. Seweryn, J.
Machlowska, T. Koblik, J. Hohendorff, B. Kiec-Wilk, P. Wolkow, M.T.
Malecki;
Jagiellonian University Medical College, Krakow, Poland.

Background and aims: Diabetic foot syndrome (DFS) frequently leads
to patient disability due to foot and leg amputations. Negative pressure
wound therapy (NPWT) has been successfully used for ulcerations in
DFS. However, its mechanisms of action on the molecular level are not
fully understood. The aim of this research was to assess the effect of
NPWT on the gene expression.
Materials and methods: We have included 21 type 2 diabetes (T2DM)
patients with foot ulcer treated with NPWT and 8 T2DM patients treated
by conventional debridement. Tissue samples were obtained from the
bottom of the ulceration at two time points: before the therapy was started
and after 8 days of treatment. Total RNAwas extracted and gene expres-
sion profiling was performed by means of Illumina human gene expres-
sion arrays. Differential expression of mRNAs was performed using the
standard R Bioconductor pipeline based on 'limma' package.
Results: The studied groups were similar in terms of age at the examina-
tion 69.0 ± 8.3 vs. 67.5 ± 4.3 years (p=0.62), sex: 80,9% vs. 75,0% male
(p=0.72), T2DM duration: 14.7 ± 7.1 vs. 14.9 ± 6.0 years (p=0.95), and
other basic clinical characteristics. We identified 6 genes with differential
expression (p<0.05) between the two time points studied (after the
Benjamini-Hochberg correction for multiple testing). Expression of only
one of them - RRP7Awhich is involved in rRNA processing - increased
over 2-fold after the treatment (logFC = 0.322, p=0.032), while the re-
maining 5 genes were downregulated. Two of differentially regulated
genes - CYP27A1(logFC=-0.57, p=0.02) and CLYBL (logFC=-0.08,
p=0.034)- associate with mitochondrial function. Two other genes -
SRGAP3 (logFC = -0.14, p=0.013) and TRAPPC6A (logFC = -0.12,
p=0.032) are associated with endoplasmic reticulum and Golgi apparatus,
respectively. Finally, the KIAA1683 gene (logFC = -0.105, p=0.035)
encodes a protein interacting with Calmodulin (CaM) messenger protein,
which specific function has yet to be determined.
Conclusion: In summary, we found initial evidence that NPWT effect in
diabetic foot ulcer may be mediated through differential gene expression.
This finding requires further confirmation.
Supported by: NSC Poland
Disclosure: S. Borys: None.

1018
Endoplasmic reticulum stress and autophagy dysfunction: implica-
tions in skin repair in a mouse model of diabetes
E. Carvalho1,2, A. Burgeiro3, E. Leal1, T. Emanuelli1;
1Center for Neurosciences and Cell Biology, University of Coimbra,
Coimbra, Portugal, 2Department of Geriatrics, University of Arkansas
for Medical Sciences, Little Rock, USA, 3Center for Neurosciences and
Cell Biology, Coimbra, Portugal.

Background and aims: Emerging evidence links dysfunction in key
cellular organelles with insulin resistance, impaired insulin secretion
and diabetic complications. This study was aimed at investigating wheth-
er dysfunction in endoplasmic reticulum (ER) and changes in the autoph-
agy response, are associated with impaired wound healing and repair in
diabetic mice.
Materials and methods: C57BL/6 male mice (n=8/group) were divided
into diabetic (streptozotocin-induced; glycemia above 250 mg/dL) and
control (non-diabetic) groups. The skin from the dorsal region was ex-
cised (6-mm diameter) to create wounds (day 0) and skin samples used to
assess molecular markers at baseline. Ten days after wounding skin bi-
opsies were harvested to assess gene and protein expression of metabolic
intermediates involved in the unfolded protein response (UPR) ER stress
and autophagy.
Results: The expression of UPR pathway proteins GRP78 and GRP94
was increased in the skin of control mice after wounding (8.5 and 2.2-fold
vs. before wounding, p≤0.05) without changes in gene expression.
Diabetic mice also presented increased expression of these proteins after
wounding (10.5 and 5-fold vs. before wounding, p≤0.05), although the
post wounding levels for GRP78 were about 2 fold lower compared to
control mice (p≤0.05). Skin wounds from diabetic animals did not show
increased ER stress-mediated apoptosis since CHOP levels were similar
to those in the control mice 10 days after wounding. Moreover, proteins
involved in chaperone-mediated autophagy (Lamp2) and macroautophay
(Beclin1, p62) were also significantly increased after wounding (p≤0.05)
without changes in gene expression.
Conclusion:Macroautophagy is increased in skin wound healing of con-
trol mice while in diabetic mice have impaired expression of proteins
involved in this pathway. UPR, macroautophagy and chaperone-
mediated autophagy were activated during skin wound healing regardless
of the presence or absence of diabetes. Thus, autophagy and the UPR
activation crucial for wound healing and tissue repair. Under diabetes
conditions the macroautophay response was impaired, in part contribut-
ing to the dysfunctional healing/repair capacity observed in diabetes. This
suggest that macroautophagy could be a potential therapeutic target for
diabetic foot ulcers.
Supported by: CNPq-CSF, SPD, EFSD/JDRF/Novo Nordisk,
PTDC/SAU-FAR/121109/2010, EXCL/DTP-PIC/0069/2012
Disclosure: E. Carvalho: None.

1019
Effector T-cell accumulation and reduction in TCR diversity as a
promising early DFU biomarker
J. Moura1, J. Rodrigues2, M. Gonçalves2, C. Amaral2, M. Lima2, E.
Carvalho1;
1CNBC, Coimbra, 2HSA-CHP, Porto, Portugal.

Background and aims: Chronic diabetic foot ulcerations (DFUs) are the
most debilitating complications of diabetes and are caused by uncon-
trolled infections of foot wounds, often a consequence neuropathy, im-
paired angiogenesis and chronic low-grade inflammation. Long-term hy-
perglycemia promotes NF-kB activation, impairing leukocyte activation
and migration and leading to a chronic inflammation, but glucose-
lowering treatment does not reduce the risk of DFU, because the effects
of long-term hyperglycemia on the immune system continue even after
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glycemic stabilization. We have demonstrated that diabetes has a pro-
found impact on the circulating T-cell pool, promoting the accumulation
of effector T-cells to a point where T-cell receptor (TCR) diversity may
become an issue to the immune response and that these effector T-cells
aggravate the inflammatory phenotype thorough the secretion of inflam-
matory cytokines, such as TNF-α and IFN-γ.
Materials and methods: To ascertain if effector T-cell accumulation and
reduction in TCR diversity can be used as an early DFU biomarker, we
underwent longitudinal studies on patients with first-time, acute, foot
ulcerations (n=17), and evaluated the percentage of peripheral blood ef-
fector (CD3+CD27-CD28-) and naïve (CD3+CD27+CD28+CD45RO-) T-
cells, by flow-cytometry and measured the TCR repertoire diversity by
PCR-based studies using the well-established Biomed protocol. We also
analyzed the same parameters on familiars of patients with DFU (n=5), to
evaluate the influence of genetic predisposition on the reduction in TCR
repertoire diversity. We divided the patients with diabetic foot ulcerations
into two groups, the ones that healed in less than 3 months (n=9) and the
ones that did not heal in the 3 months’ period (n=8).
Results:When plotting the ratio between effector and naïve T-cells in the
two DFU groups, our results show that patients that have acute ulcers that
fail to heal in less than 3 months have a much higher ratio (3,5±1,7) than
the ones that heal in less than 3 months (p&lt0,05). The higher effector/
naïve T-cell ratio is accompanied by a severe reduction in TCR repertoire
diversity (p&lt0,05). We also show that sons of patients with DFU have
higher effector T-cell counts, when compared to control individuals, even
when they are not diabetic, but these results are still not statistically
significant due to the reduced sample size.
Conclusion: Taken together, our results demonstrate the usefulness for
the quantification of blood effector T-cells and the analysis of the TCR
repertoire diversity as early DFU biomarkers and open new perspectives
on DFU treatment trough the negative regulation of effector T-cell
function.
Supported by: EFSD/Novartis, SPD
Disclosure: J. Moura: Grants; EFSD, SPD.

1020
Long-term changes in the RANK/RANKL/OPG system in diabetes
patients with and without a Charcot foot
R.B. Jansen1, T. Møller Christensen1, J. Bülow2, L. Rørdam2, P.
Holstein3, N. Rye Jørgensen4, O. Lander Svendsen1,3;
1Dept. of Endocrinology, Bispebjerg Hospital, 2Dept. of Clinical
Physiology and Imaging, Bispebjerg Hospital, 3Copenhagen Diabetes
Foot Center, Bispebjerg Hospital, Copenhagen, 4Dept. of Clinical
Biochemistry, Glostrup Hospital, Glostrup, Denmark.

Background and aims: Charcot osteoarthropathy (Charcot foot) is a rare
but severe complication to diabetes mellitus and peripheral neuropathy.
While the precise pathogenetic mechanism is unknown, recent studies
have reported changes in biomarkers of bone inflammation and resorption
in individuals with Charcot foot, specifically within the RANK/RANK-
L/OPG system. It has been suggested that there is an increase in the
RANKL/OPG ratio in the acute Charcot foot. The aim of this study was
to investigate this system further in individuals with diabetes with and
without Charcot foot.
Materials and methods:An 8.5-year follow-up case-control study of 44
individuals with diabetes mellitus, 24 of whom also had acute or chronic
Charcot foot at the baseline visit in 2005-2007, who were followed up in
2015. Serum from baseline were stored at -80o C, and all samples ana-
lyzed by ELISA at follow-up for fsRANK-L and OPG, as well as
sRAGE.
Results: Of the 44 participants at baseline, 22 were able to participate in
the follow-up, while 9 had passed away, 3 were out of reach and 10 were
unable or unwilling to re-participate. No participants had active foot ul-
cers, recent foot surgery or Charcot activity at follow-up. At follow-up,
the average age of the participants was 69 yrs with a diabetes duration of

27 yrs. There were 18 were males and 4 females, 7 with type 1 diabetes
and 17 with type 2 diabetes, and the average HbA1c was 59 mmol/mol.
From baseline to follow-up, there was a significant difference in the
change in levels of fsRANK-L between the diabetes patients with
Charcot compared the diabetes patients without Charcot (-0.11 and -0.02
respectively)(p=0.018). There was no difference in the OPG levels, or
change to these between the groups. At baseline, there was a significantly
higher fsRANK-L/OPG ratio in the diabetes patients with Charcot than in
the patients without Charcot (5.3 versus 1.6)(p=0.016), as well as a signif-
icant decrease in the fsRANK-L/OPG ratio from baseline to follow-up in
the diabetes patients with Charcot (1.8 to 0.5 respectively)(p=0.006).
Regarding sRAGE, there were no difference between the diabetes patients
with and without Charcot at baseline and there was no difference in the
change between baseline and follow-up between them either (p=0.470).
Conclusion: This study showed that there may be an elevated fsRANK-
L/OPG ratio in diabetes patients with an acute Charcot foot, and that this
increased level seems to decrease again with time to a level similar to
diabetes patients without previous or current Charcot foot.
Clinical Trial Registration Number: NCT02335931
Supported by: Toyota Fdn, Brdr. Hartmann's Fdn
Disclosure: R.B. Jansen: None.
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Relationship between choroidal thickness, microalbuminuria, neu-
ropathy and metabolic abnormalities in subjects with different de-
grees of glucose tolerance
F. Gerchman1, G.F. Piccoli2, M.A. Beer3;
1Endocrine Division, Hospital de Clínicas de Porto Alegre, 2Universidade
Federal do Rio Grande do Sul, 3Hospital de Clínicas de Porto Alegre,
Porto Alegre, Brazil.

Background and aims: Hyperglycemia is classically related with the
development of microvascular complications associated with diabetes
mellitus. However, several studies have demonstrated the development
of these complications in subjects with prediabetes and the metabolic
syndrome. This study aims to identify earlier findings of microvascular
complications in subjects with different degrees of glucose tolerance.
Materials and methods: In this cross sectional study 64 subjects
underwent a standard protocol comprising anthropometric evaluation, bio-
chemical assessment of fasting glucose, 2h-glicemia, glycosylated hemoglo-
bin, vitamin B12, HDL-cholesterol, triglycerides, urinary sample albumin
and the estimation of glomerular filtration by CKD-EPI. Ophthalmologic
evaluationwas performed by funduscopy and optical coherence tomography
(OCT) on both eyes. Autonomic, peripheral, and small fiber neuropathy
were respectively assessed by heart rate variability (HRV), Michigan ques-
tionnaire and quantitative sensitive test (QST). We used tuning fork to eval-
uate vibratory thresholds and Semmes-Weinstein 10g monofilament to as-
sess foot sensitivity. A 24-hour ambulatory blood pressure monitorization
(ABPM) was performed to evaluate pressure homeostasis.
Results: Patients were classified according to their glucose tolerance as
normal glucose tolerance (NGT=14), prediabetes (PDM=20) and type 2
diabetes (T2DM=30). Groups differed by age, systolic blood pressure
(day and night) and triglycerides (table 1). Choroidal thickness decreased
with decreasing glucose tolerance in the right [NGT 332 (250.5-421.5)
vs. PDM 260.0 (214.2-341.2) vs. T2DM 214.0 (170.0-273.0) μm;
p<0.001] and left [NGT 320.0 (288.0-428.0) vs. PDM 271.0 (185.2-
343.0) vs. T2DM 221.0 (181.0-274.0) μm; p< 0.01] eyes. One patient
in the NGT and 3 patients in T2DM group had diabetic retinopathy
(p=0.35). Albuminuria increased with decreased glucose tolerance
[NGT 5.0 (3.0-19.2) vs. PDM 7.4 (3.0-27.7) vs. T2DM 18.5 (7.3-51.3)
mg/dl; p=0.033]. Likewise, a higher pulse pressure, a cardiovascular risk
marker, was found in patients with progressive decrease of glucose toler-
ance (NGT 42.43±5.52 vs. PDM 56.50±13.82 vs. T2DM 53.54±12.08
mmHg. p=0.003). No differences were found in peripheral neuropathy
and most of the cardiac autonomic tests.
Conclusion: This study demonstrates a tendency to early microvascular
changes related with worsening glucose tolerance.. It also suggests that
earlier abnormalities of the choroidal vasculature may be identified in
subjects with PDM being possibly an earlier marker of the development
of diabetic retinopathy in a population with impaired glucosemetabolism.

Disclosure: F. Gerchman: None.

1022
Prediction models for the risk of retinopathy in people with type 2
diabetes. A systematic review
A.A.W. van der Heijden, F. Badloe, G. Nijpels, J.W. Beulens;
Amsterdam Public Health Institute, VU University Medical Center,
Amsterdam, Netherlands.

Background and aims: A complication of type 2 diabetes (T2D) is
retinopathy and early detection and treatment of vision-threatening reti-
nopathy is of importance to prevent blindness. Prediction models for
retinopathy enable identifying persons at high retinopathy risk, facilitat-
ing tailored monitoring. We aimed to identify all prediction models for
retinopathy risk applicable to people with T2D and to assess their quality
and accuracy.
Materials and methods: A systematic search was performed in
PubMed and Embase in March 2016. Studies were included when:
(i) the prediction model was applicable to people with T2D; (ii) the
outcome was any stage of retinopathy or blindness and (iii) minimal
follow-up of the development study was one year. Data extraction
and risk of bias assessment was performed using the CHARMS-
checklist. Performance of the models (internal validation) was
assessed by discrimination, the ability of the model to identify those
at risk (e.g. c-statistic), and calibration, the ability of the model to
accurately quantify the absolute risk (e.g. Hosmer-Lemeshow-test).
Screening, full-text assessment and data-extraction was performed
independently by two reviewer and by a third reviewer in case of
disagreement.
Results: From 6481 studies, nine were included in the systematic
review. The models predicted the development of retinopathy, mac-
ular edema or blindness over a period of two to ten years based on
two to nine predictors per model, of which ). Age, duration of
diabetes, HbA1c, systolic blood pressure and presence of a less
severe form of retinopathy, were the most commonly used predic-
tors. Eight studies performed an internal validation. Discrimination
was reported in five studies with c-statistics ranging from 0.61 (95%
CI:0.52 to 0.71) to 0.79 (95% CI: 0.76 to 0.81). Only two studies
reported calibration using the Hosmer-Lemeshow test (p-values:0.2
and 0.13). Four studies reported external validation in an indepen-
dent population as part of the model development and the discrim-
inative ability ranged from 0.55 (95% CI: 0.47 to 0.62) to 0.84
(95% CI: 0.78 to 0.88).
Conclusion: Nine prediction models for the risk of retinopathy in
people with T2D are available with moderate to good performance.
However, most models were not validated in an external population.
Performance of four models in an independent population ranged
from poor to good. Before application in clinical practice, external
validity of all these models and their impact on the efficiency of
care should be assessed.
Supported by: Dutch Diabetes Research Foundation (Grant no.
2014.00.1753)
Disclosure: A.A.W. van der Heijden: None.

1023
Diabetic retinopathy in cystic fibrosis related diabetes
M.S. Ahmed, A. Tahrani;
Diabetes and Endocrinology, Heart of England NHS Foundation Trust,
Birmingham, UK.

Background and aims: Diabetes mellitus is a major comorbidity
associated with cystic fibrosis. The prevalence of cystic fibrosis
related diabetes (CFRD) has risen over time contributing up to
40% of adults and 25% of adolescents with cystic fibrosis
(CF).The life expectancy of these patients has increased significant-
ly in the recent years and it is more likely that some will develop
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microvascular complications.Aim of this study is to determine the
prevalence and predictors of diabetic retinopathy (DR) in patients
with cystic fibrosis related diabetes (CFRD)
Materials and methods: A retrospective study of patients attending
the CFRD clinic in a tertiary care centre was conducted. Data re-
garding patients with CFRD and CF exacerbations were obtained
from CF database at our centre. Retinal images and grades were
obtained from the national retinal screening programme. Patients
were included if they had at least 2 retinal screening visits at least
1 year apart
Results: 54 patients with average age of 32.5 years (range 19-63)
were included. The mean diabetes duration was 8.6 years (range 2-
26); 92% of patients were Caucasian; 26(48%) were men. Baseline
mean HbA1C was 7.2% (range 5.1-13.8). At baseline DR preva-
lence was (77.8%R0, 20.4%R1, 1.9%R2, 0%R3, 0%M1). From
baseline DR progressed in 7 patients (17%) after a mean follow
up of 3.7 Years. 6(14.6%) patients progressed from R0 to R1 and
3(7.3%) from M0 to M1. There was no progression from R0 to R2
or R3 but 1(2%) patient progressed from R1 to R3. After adjusting
for age, gender, duration of diabetes, baseline HbA1C and retinal
grading and study end FEV1, only total cholesterol at baseline pre-
dicted progression of retinopathy (OR 3.6; 95% CI 1.02-13.02).
BMI, smoking status, number of exacerbations of CF, type of or-
ganism grown in sputum culture/sensitivity and serum creatinine did
not have any correlation with DR progression
Conclusion: DR was common in CFRD but sight threatening ret-
inopathy was uncommon. A small proportion of patients devel-
oped DR after 3.7 years of follow up. Total cholesterol, not
Hba1C or duration of diabetes predicted DR progression. There
is a need for further research to understand the pathogenesis of
DR in CFRD
Disclosure: M.S. Ahmed: None.

1024
Abnormal renal profile predicts proliferative diabetic retinopathy
and diabetic macular oedema in patients with type 2 diabetes: an 8-
year prospective cohort study
Y.-T. Hsieh1, M.-C. Hsieh2, M.-J. Tsai3, S.-T. Tu2;
1Ophthalmology, National Taiwan University Hospital, Taipei, 2Internal
Medicine, Changhua Christian Hospital, Changhua, 3Ophthalmology,
Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, New
Taipei, Taiwan.

Background and aims: To investigate the effect of diabetic kidney dis-
ease on the development of diabetic retinopathy (DR) and diabetic mac-
ular edema (DME) in type 2 diabetes (T2D).
Materials and methods: An 8-year prospective cohort study with
2,135 patients of T2D were conducted in Taiwan. The baseline
and mean follow-up renal profile including serum creatinine level,
estimated glomerular filtration rate (eGFR) and urinary albumin cre-
atinine ratio (ACR) were measured. Cox regression analysis was
used to evaluate the hazard ratios (HRs) of the renal profile for
the new onset of DR, proliferative diabetic retinopathy (PDR) and
DME.
Results: A higher serum creatinine level (HR = 2.358 for an in-
crease of 1 mg/dL, p < 0.0001), an eGFR <60 mL/min/1.73m2 (HR
= 3.037 to 6.436, p < 0.0001), and a urinary ACR >30 mg/g (HR
= 3.202 to 6.652, p < 0.0001) at baseline were all significant
predictors for the development of PDR. After adjusting the base-
line values, the mean follow-up values including a higher serum
creatinine level (HR = 2.369 for an increase of 1 mg/dL, p <
0.001), an eGFR <30 mL/min/1.73m2 (HR = 6.807, p < 0.0001),
and a urinary ACR >30 mg/g (HR = 2.344 to 4.193, p = 0.011 and
0.003) were significant predictors for the development of PDR. A

baseline urinary ACR >30 mg/g (HR = 1.563 to 2.717, p = 0.018
and < 0.0001) was significantly predictive for the development of
DME.
Conclusion: Both baseline and mean follow-up abnormal renal profiles
including a high serum creatinine level, a low eGFR and a high urinary
ACR were all significant predictors for new-onset PDR in patients with
T2D. A high baseline urinary ACR was a significant predictor for the
development of DME.
Disclosure: Y. Hsieh: None.

1025
10 year follow-up of background diabetic retinopathy within a na-
tional screening programme in Wales
R.L. Thomas, R.V. North, D.R. Owens;
Diabetes Research Unit Cymru, Swansea University, Swansea, UK.

Background and aims: The aim of this study was to examine the pro-
gression of diabetic retinopathy (DR) in persons with non-sight-
threatening DR (NSTDR e.g. background DR [BDR]) over a 10 year
period.
Materials and methods: Data from persons with diabetes attending
Diabetic Eye Screening Wales (DESW) between 2003 and 2013 were
evaluated. Survival analysis (Kaplan Meier and Cox regression) were
used to explore the progression from NSTDR to sight-threatening DR
requiring referral to hospital eye services.
Results: A total of 1,538 people with Type 1 diabetes and 17,407 with
Type 2 diabetes with NSTDRwere included in the analysis. Of those with
type 1 diabetes 712 had minimum BDR and 826 had Moderate BDR and
of those with Type 2 diabetes 10,553 had minimal BDR and 6,854 had
moderate BDR. In Type 1 diabetes there was a 2 fold increased risk of
progression to Sight-threatening DR in those with moderate compared to
minimal BDR when adjusted for age, gender and duration of diabetes
(Table 1). Similarly there and a 2.9 fold increased risk of progression to
referable DR in type 2 diabetes
Conclusion:Extending the screening interval from 1 to 2 years in persons
with type 2 diabetes with minimal BDR appears justified (progression
rate of 0.1% in the first 12 months). However, for persons with type 2
diabetes with moderate BDR and Type 1 diabetes with any severity of
BDR annual screening should be retained.

Supported by: Wellcome Trust ISSF grant
Disclosure: R.L. Thomas: None.

1026
The role of clinical covariates in informing personalised retinopathy
screening intervals
A. Ochs1, S. McGurnaghan1, G.P. Leese2, P.M. McKeigue3, H.M.
Colhoun1,4, SDRN Epidemiology Group, Scottish Diabetic Retinopathy
Collaborative;
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1The Institute of Genetics and Molecular Medicine, University of
Edinburgh, Edinburgh, 2Department of Medicine, Ninewells Hospital
and Medical School, Dundee, 3Usher Institute of Population Health
Sciences and Informatics, University of Edinburgh, Edinburgh,
4Department of Public Health, NHS Fife, Kirkcaldy, UK.

Background and aims: Diabetic Retinopathy (DR) is a diabetes
complication of the eye and the leading cause of blindness in the
working age population. Blindness from DR is preventable through
early diagnosis and treatment. Scotland, among other countries, in-
troduced a DR screening programme, where all patients with diabe-
tes aged ≥12 are screened annually. As risk of developing referable
DR is low on average, but varies between patients, it seems useful
to personalise screening intervals to patients’ individual risk.
Previous literature has focussed on using prior screening outcome
to stratify subsequent risks. This study investigates the benefits of
additionally including patient demographics and clinical covariates
to stratify risk of progressing to referable DR and shows how using
this prediction in setting screening intervals affects discrimination
between patients and number of screenings.
Materials and methods: This retrospective cohort study used
screening data, for patients aged ≥12 with type 1 (T1D) and type
2 (T2D) diabetes, from the Scottish Diabetic Retinopathy
Screening Programme and linked clinical data from Scottish
Care Information Diabetes for the years 2007-2015. Binary logis-
tic regression with cloglog link function for interval-censored data
was used to model absolute risks of transition from the second
screening episode to referable DR. Models with various covari-
ates, including previous DR grade, patient demographics and po-
tentially relevant clinical covariates (BMI, HbA1c, blood pressure,
blood lipids, eGFR, visual acuity, smoking status, statin and hy-
pertensive drug use, cardiovascular disease status), were fitted
using different model selection mechanisms. Models were devel-
oped on a training dataset and evaluated on a test dataset. Models
were assessed for their goodness of fit (AIC) and classification
(AUROC) along with their impact on yield and number of
screenings.
Results: Analyses were based on 215501 patients (T1D n=17788)
and 999961 screenings. Screening yield of referable DR was 3.96%/
1.34% per annum for T1D/T2D. Patients’ previous DR grade was a
strong predictor of transition to referable DR (AUROC: 0.6862/
0.7126 (T1D/T2D)). Additionally, including a full set of clinical
covariates increased the AUROC to 0.7165/0.7761 (T1D/T2D) and
statistically significantly (p<0.001) improved model fit. Restricting
the model to the four most important predictors offered a compara-
ble AUROC and model fit. Models including clinical covariates had
better predictive performance than those that only used examination
results. Individualised screening intervals could be based on the
time at which the predicted risk of a referable DR reaches a speci-
fied level e.g. 1%; using 1% as the threshold these models could
reduce the number of screenings by 11% for T2D, and leave the
number of screenings for T1D unchanged.
Conclusion: This study shows that including clinical covariates im-
proves prediction of transition to referable DR and that it is a useful
step towards personalising screening intervals, and reducing screen-
ings for T2D.
Supported by: CSO Scotland
Disclosure: A. Ochs: None.

1027
Prevalence of retinopathy among United States adults with both di-
abetes and chronic kidney disease
M.E. Pavkov, C.-F. Chou, J.B. Saaddine;
Centers for Disease Control and Prevention, Atlanta, USA.

Background and aims: Diabetes is the leading cause of kidney fail-
ure in the United States (U.S.). The presence of diabetic retinopathy
(DR) is a reliable screening tool for identifying those at highest risk
for chronic kidney disease (CKD) progression. No national
population-based estimates of the prevalence and severity of DR
exist among people with diabetes and kidney disease. The aim of
the present study was to estimate the prevalence of DR among U.S.
adults with both diabetes and CKD.
Materials and methods: Prevalence of DR was estimated in adults
40 years and older with both diabetes and CKD participating in the
National Health and Nutrition Examination Surveys (NHANES)
2005-2008. DR was defined by the presence of +1 retinal
microaneurysm or retinal blot hemorrhages with or without more
severe lesions on fundus photographs taken with a digital non-
mydriatic camera. Vision-threatening DR was defined by the pres-
ence of severe non-proliferative DR, proliferative DR, or clinically
significant macular edema. CKD was defined by albumin/creatinine
ratio above 30 mg/g or estimated glomerular filtration rate below 60
ml/min/1.73m². Diabetes was defined as HbA1c greater than 6.5%
or self-report of diagnosis by a doctor or other health professional.
Logistic regression was used to examine demographic and clinical
determinants of DR.
Results: The study sample included 387 adults with diabetes and
CKD, representing 4.9 million U.S. adults. The prevalence of DR
was 36.2% (95% CI 30.1-42.7), and of vision threatening DR 8.2%
(95% CI 5.4-12.2). Compared with persons without DR, those with
DR were on average older, with higher HbA1c, higher blood pres-
sure, longer diabetes duration, and had insulin treatment. In a mul-
tivariable adjusted model, the odds of DR were 50% higher per 1%
increase in HbA1c (95% CI 1.2-1.9), 40% higher for every addi-
tional 5 year diabetes duration (95% CI 1.1-1.7), 3% higher per
10 mmHg increase in systolic blood pressure (95% CI 1.02-1.1),
and 13-fold higher with insulin treatment (OR=13.3, 95% CI 2.2-
81.7) (p <0.001 for each risk factor, with additional age, sex, and
race/ethnicity adjustment). Overall, the prevalence of DR was higher
than in the earlier NHANES after adjusting for age, sex,
race/ethnicity, mean blood pressure, and HbA1c, whereas the prev-
alence of vision threatening DR remained largely unchanged over
time.
Conclusion: Over one third of this nationally representative sample of
adults with both diabetes and CKD had DR, representing 1.8 million U.S.
adults at high risk for CKD progression. Many of the studied risk factors
associated with DR are modifiable.
Disclosure: M.E. Pavkov: None.

1028
Cluster analyses of patients with dysregulated type 2 diabetes based
on routine clinical markers reveal cluster-specific prevalence of dia-
betes complications
A. Ali1, N. Safai1, P. Rossing1,2, M. Ridderstråle3;
1Steno Diabetes Center Copenhagen, Gentofte, 2University of
Copenhagen, Copenhagen, 3Novo Nordisk A/S, Søborg, Denmark.

Background and aims: Type 2 diabetes is a heterogeneous disease
with genetic and lifestyle factors contributing to its development
and progression. In addition, there is a large variation between pa-
tients in the development of diabetes related complications making
it unlikely that it represents one disease entity. Here we tested the
hypothesis that diabetes patients may be clustered based on routine
clinical variables in patients with dysregulated type 2 diabetes re-
ferred to a specialist center for treatment.
Materials and methods:Diabetes related clinical measures including
age of disease onset, diabetes duration, GAD antibody positivity,
and BMI, HbA1c, HOMA-B, and HOMA-IR at presentation, were
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used for clustering the patients using the K-means clustering algo-
rithm. Odd ratios for diabetes complications including cardiovascu-
lar disease, nephropathy, neuropathy and retinopathy, were calculat-
ed using logistic regression in R.
Results: Based on our data from patients referred for dysregulated
type 2 diabetes (n = 2290) we found that a maximum 5 cluster
solution was possible when tested for within-cluster similarity from
1000 bootstrapped similarity estimates. The five clusters were pri-
marily characterized or driven by early insulin resistance (C1; 21%),
autoimmunity (C2; 3%; miss-classified type 1 diabetes), age (C3;
32%), insulin deficiency (C4; 22%), and obesity and insulin resis-
tance (C5; 22%), respectively (Table 1). Retinopathy was signifi-
cantly more common (odds ratio (CI) 2.45 (1.67-3.47), p = 1.14E-
05) in the cluster characterized by insulin deficiency (C4), and ne-
phropathy was significantly more common (odds ratio (CI) 1.80
(1.31-2.49), p = 2.99e-04) in the cluster characterized by obesity
and insulin resistance (C5), in logistic regression models adjusted
for age of disease onset, sex and diabetes duration. In addition, we
found a lower incidence of cardiovascular disease in the small clus-
ter likely to represent miss-classified type 1 diabetes (odd ratio =
0.45, p = 0.04). We found no significant cluster specific association
for diabetic neuropathy.
Conclusion: Patients referred for dysregulated type 2 diabetes may
be clustered into clinically relevant subgroups based on routine
clinical markers. The prevalence of diabetes complications seems
to be cluster-specific. Our data underlines the need for a tailored
strategy for the treatment of type 2 diabetes and prevention of its
complications.

Disclosure: A. Ali: None.

1029
An effective risk-stratification algorithm to prioritise diabetes retinal
screening in previously unscreened, low income, minority
communities
E. Ipp1, L. Serpas1, P. Genter1, J. Macias1, D. Campa2, Y. Lu3;
1Los Angeles Biomedical Research Institute at Harbor-UCLA Medical
Center, Torrance, 2Los Angeles County Department of Health Services,
Los Angeles, 3California State University Long Beach, Long Beach,
USA.

Background and aims: Routine screening for diabetic retinopathy
(DR) is a cornerstone of secondary prevention in people with dia-
betes because treatment of sight-threatening DR (STDR) - if recog-
nized early enough - is effective in preventing visual loss. Yet dia-
betes remains the single most common cause of blindness in the
working-age population in the United States. Low DR screening
rates account for this in part, and are especially prevalent in low-
income and minority populations. The aim of this study was to
develop and validate a risk-stratification algorithm (RSA) to identify
patients at high risk for STDR to prioritize DR Screening based on

risk. Our overall goal is to improve DR Screening in low income,
safety net populations in resource poor environments.
Materials and methods: The algorithm was developed with patient
registry data in Clinic 1, and used to predict STDR risk using data
from Clinic 2. Both clinics serve primarily Latino and African
American patients in low-income areas of a large metropolitan area.
In Clinic 1, we used readily available clinical data (age, sex, albumin-
creatinine ratio, A1C, insulin use status) to develop an RSA. The
RSAwas set up without the benefit of results from earlier DR screen-
ing as a parameter for the algorithm. This was necessary because in
our low-resource health care system many patients did not have prior
retinal screening. To our knowledge this is the first RSA developed
specifically for a low-resource, safety net population.
Results: Risk factors for DR were similar in the 2 clinics: presence
of microalbuminuria (24-28%) and A1C were similarly distributed
(p=NS). However in Clinic 1, patients were younger (mean 53 vs.
57 yrs) and fewer used insulin (15 vs 22%) than in Clinic 2
(p<0.05). The RSA to predict STDR was developed in Clinic 1
using data from 752 patients with diabetes who had undergone rou-
tine DR Screening (%STDR = 13.9). Area under the Receiver
Operating Characteristics curve was 79.8% with sensitivity 69.2%
and specificity 79.0%. We then applied the RSA to two retrospec-
tive validation cohorts in Clinic 2 to determine its effectiveness to
identify patients at high risk for STDR. Cohort A included 585
diabetic patients who underwent routine teleretinal DR Screening.
STDR was found in 55 patients (9.4%), most of whom were ranked
as high risk by the RSA. By applying the RSA, 76.4% of the pa-
tients with STDR would have been identified before the program
completed screening half of all patients. In Cohort B, there were 105
patients with STDR (8.9% of 1,178). Of these, 88.6% (n=93) would
have been similarly identified by the RSA.
Conclusion: These data suggest that using a combination of simple and
routinely obtained demographic and laboratory data, it is possible to
predict the likelihood of identifying STDR. We conclude that a simple
risk-stratification algorithm can be used to prioritize patients for early DR
screening in low-income, minority patients. Because the algorithm was
successful without the benefit of results from a previous DR screening,
this approach may be useful in other low resource communities with a
high prevalence of diabetes.
Supported by: California Community Foundation
Disclosure: E. Ipp: Grants; California Community Foundation.

1030
Relation between the glycaemic exposure indicated by total
excessA1c index and retinopathy in type 1 diabetes: a DCCT/EDIC
subgroup analysis
A. Hirose1, S. Kitano1, Y. Uchigata2;
1Diabetic Ophthalmology, Tokyo Women's Medical University, 2Tokyo
Women's Medical University, Tokyo, Japan.

Background and aims: It has not been sufficiently examined that the
combination of how high and how long of the glycemic exposure
may give effects on retinopathy in patients of type 1 diabetes,
though degree of hyperglycemia indicated by HbA1c and duration
of diabetes were shown to be the most important factors on retinop-
athy in DCCT. We have reported that an index, total ΣexcessA1c,
integrating both data of HbA1c and duration of diabetes may sub-
stantially predict retinopathy, if we use HbA1c data of the total
diabetes duration to exclude the disturbing effect of metabolic mem-
ory in our type 1 diabetes patients. We examined relation between
excess glycemic exposure and early retinopathy in type 1 diabetes
using the total excessA1C value in the publ ic data of
DCCT/Epidemiology of Diabetes Interventions and Complications
(EDIC).
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Materials and methods: To examine only selected cases of
DCCT/EDIC, those who hadHbA1c data during nearly their entire period
of hyperglycemia, we included patients of primary prevention with the
shortest diabetes duration (≤14 months) at DCCT baseline. We also in-
cluded only patients who had data of retinopathy in all of the three periods
(year 5, year 9 and year13 after diabetes onset). Retinopathy was evalu-
ated by steps in the final Early Treatment Diabetic Retinopathy Study
(ETDRS) severity scale for persons. Total excessA1C(7.5%) was calcu-
lated by adding all the values of each yearly HbA1c value minus a thresh-
old of 7.5% (National Glycohemoglobin Standardization Program value;
58mmol/mol) from the first year of onset of diabetes to a given year. We
calculated it supposing that each case had one-year duration at DCCT
baseline. We examined relations between total excessA1C(7.5%) value
and retinopathy steps of ETDRS (step 1-4). The Wilcoxon rank sum test
was performed using JMP version 13.0.0 (SAS, Cary, NC). Two-sided P
value<0.05 was considered significant.
Results: The mean duration of diabetes of the 70 patients who fulfilled
the criteria was 12.2 months (range 8-14) at the DCCT baseline, indicat-
ing that patients were followed from almost just after onset. In each of 4
steps of retinopathy, there were no significant differences in total
excessA1C(7.5%) value between any pairs of groups of year 5, 9 and
13 (P>0.3278 in all of 12 pairs). Then we combined values of year 5, 9
and 13 in each 4 steps (n=70 in each step). P values between step 1-2, step
2-3 and step 3-4 were 0.1463, 0.0254 and 0.0418, respectively. Median
values of total excessA1C(7.5%) showed a substantial linear distribution
(0.18 in step 1, 3.65 in step 2, 6.80 in step 3 and 12.84 in step 4; Figure).
For example, the value of 13 in total excessA1C(7.5%) almost corre-
sponds to the HbA1c value of 10% for 5 years, 9% for 9 years and 8.5%
for 13 years, respectively.
Conclusion: Total excessA1C may have a capacity in describing the
relation between glycemic exposure and early retinopathy in type 1 dia-
betes regardless of years of observation.

Supported by: Novartis Pharma K.K.
Disclosure: A. Hirose: None.
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Can (poly)phenols metabolites ameliorate the outcome of diabetic
retinopathy
D.F. Santos1,2, C.N. Santos3,4, G.A. Silva1;
1CEDOC, Chronic Diseases Research Centre, NOVA Medical
School|Faculdade de Ciências Médicas, Universidade NOVA de Lisboa,
2ProRegeM PhD Programme - NOVA Medical School|Faculdade de
Ciências Médicas, Universidade NOVA de Lisboa, Lisboa, 3Instituto de
Tecnologia Química e Biológica António Xavier, Universidade Nova de
Lisboa, Oeiras, 4iBET, Instituto de Biologia Experimental e Tecnológica,
Oeiras, Portugal.

Background and aims: Diabetes Mellitus is a chronic disease with in-
creasing worldwide prevalence, with several associated complications,
including Diabetic Retinopathy (DR). DR is the most frequent microvas-
cular complication affecting diabetic adults. Despite significant efforts,
the pathways underlying DR are not completely clarified, compromising
the development of efficient treatments. Here we explore one potential
therapeutic approach that relies on products resultant from human
metabolization of phenolic compounds. These compounds have been
studied by Santos and co-workers for their cytoprotective, hyperten-
sion-lowering, and anti-inflammatory properties. Retinal inflammation
and an imbalance between pro- and anti-angiogenic proteins is observed
in DR. Therefore in this work we aim to explore the potential of these
metabolites for the treatment of DR, firstly in an in vitro setup mimicking
hyperglycemia and secondly in an animal model of DR.
Materials and methods:Human RPE cell line, D407, was cultured with
increasing concentrations of glucose, under normal and hypoxia condi-
tions, and challenged with Catecol-O-sulfate. Expression of PEDF,
VEGF and Glut1 were assessed by Western blot.
Results:Our in vitro studies shown that exposure of D407 cells for 24h to
Catecol-O-sulfate (5 μM) under hyperglycemic and hypoxia conditions
leads to an increase in the expression of anti-angiogenic protein PEDF
and reduction of expression of pro-angiogenic VEGF. We have also an-
alyzed the expression of the glucose transporter in the retina (Glut1),
whose expression is reduced after exposure to Catecol-O-sulfate, in both
hyperglycemic and hypoxic conditions.
Conclusion: Catecol-O-sulfate, a metabolite resultant from dietary
(poly)phenols shown to have a beneficial role in decreasing the expres-
sion of VEGF and expression of Glut1, and increasing the expression of
PEDF under hyperglycemia conditions in D407 RPE cells. Further stud-
ies will include testing other metabolites in the same conditions and use
an animal model of DR to evaluate their therapeutic potential for DR.
Supported by: iNOVA4Health Research Unit, FCT - PD/BD/114251/
2016
Disclosure: D.F. Santos: None.

1032
Association of apnoea hypopnea index during rapid eye movement
sleep with diabetic retinopathy in patients with type 2 diabetes
A. Nishimura1, T. Kasai2, S. Kikuno1, K. Nagasawa1, M. Okubo1, K.
Narui3, Y. Mori1;
1Department of Endocrinology and Metabolism, Toranomon hospital,
2Cardio-Respiratory Sleep Medicine, Department of Cardiology,
Juntendo University School of Medicine, 3Sleep Center, Toranomon
Hospital, Tokyo, Japan.

Background and aims: Forty to 80 % of patients with type 2 diabetes
(T2DM) have sleep disordered breathing (SDB). SDB may exacerbate
DR via poor glycemic control, hypertension, oxidative stress and chronic
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inflammation which are known risk factors for diabetic retinopathy (DR).
Although a few previous studies with portable sleep test showed inde-
pendent association between SDB and DR, the overall results were con-
flicting. On the other hand, it is well known that rapid eye movement
(REM) sleep is associated with greater sympathetic activity than in non-
REM (NREM) sleep and that SDB events cluster in REM sleep.
Furthermore, a few recent studies showed that apnea hypopnea index in
REM sleep (REM-AHI) which can be measured only by
polysomnography is associated with HbA1c and presence or onset of
hypertension whereas NREM-AHI wasn’t. We therefore hypothesized
that REM-AHI is associated with DR. However, no study evaluated this
association and hence we performed the present study.
Materials and methods: We recruited 264 T2DM patients who were
followed in our diabetes clinic and who underwent a fully attended
polysomnography. Patients with heart failure, active lung disease, cur-
rently treated for SDB and REM sleep <30 minutes during
polysomnography were excluded. Patients with simple or more severe
DRwere defined as having DR. In the first analysis, multivariate stepwise
logistic regression analysis for DR included categorical REM-AHI
(quartile) as the independent variable. The model was adjusted for known
risk factors for DR such as diabetes duration, HbA1c, BMI, hypertension
and dyslipidemia. The following variables with a p <0.25 in the univariate
analysis were also included; age, sex, insulin use, ACE inhibitor/
angiotensin receptor blockers use and sleep pills use. In the secondary
analysis which included ln_REM-AHI, ln_NREM-AHI value was in-
cluded for the model.
Results: Characteristics of the patients (n=131) are summarized in the
table. In the multivariate logistic regression analysis, quartile of REM-
AHI (p=0.011 for trend) and T2DMduration (OR: 6.131; 95%CI: 2.616-
14.369, p <0.001) were independently associated with DR. The OR and
95 % CI for each quartiles of REM-AHI compared with Q1 (reference)
are as follows; Q2: 3.944 (0.780-19.938), Q3: 11.928 (2.405-59.149),
Q4: 13.372 (2.178-82.099). Similarly in the secondary analysis,
ln_REM-AHI (OR 3.196, 95 % CI 1.392-7.337, p=0.006) and T2DM
duration (OR 5.976, 95%CI 2.604-13.719, p <0.001) were independent-
ly associated with DR whereas NREM-AHI wasn’t.
Conclusion: This is the first study to demonstrate independent associa-
tion between REM-AHI and DR in patients with T2DM. SDB, especially
during REM sleep could be the potential risk factor for diabetic
retinopathy.

Disclosure: A. Nishimura: None.

1033
Deregulation of the retinal renin-angiotensin system precedes the
onset of diabetic retinopathy
S. Simão1, D.B. Bitoque2,3, D.F. Santos2,3, I.M. Araújo1, G.A. Silva2;
1CBMR-University of Algarve, Faro, 2CEDOC, NOVAMedical School,
Lisboa, 3ProRegeM PhD Program, NOVA Medical School, Lisboa,
Portugal.

Background and aims: The renin-angiotensin system (RAS) is a set of
complex pathways with a well-defined function in the regulation of blood
pressure and body fluid homeostasis. Deregulation of the RAS has been
found in different pathologies and this was mainly attributed to the over-
activation of renin and the renin receptor. Recently it was found that the
RAS encompass a protective axis which includes the MAS receptor. The
RAS is present in the eye and its dysfunction is associated with the
development of ocular pathologies. Evidences point to the contribution
of the RAS in diabetic retinopathy, but at what stage of the disease the
deregulation of this system occurs is still unknown. The aim of the present
study is to assess the RAS in the retina of a mouse model of diabetes at an
early stage of the disease.
Materials and methods: The Ins2Akita is a well described experimental
model to study diabetes-associated complications, it has a C57BL/6 back-
ground and spontaneously develops type 1 diabetes. Hyperglycemia be-
gins at 2-months of age and this model develops symptoms of diabetic
retinopathy around 6-months of age. Retinas of diabetic and non-diabetic
(C57BL/6) mice with 4-months of age were collected and assessed for the
expression of renin, renin receptor and MAS receptor using Western blot.
Results: It was found that the expression of renin was significantly in-
creased in the retina of the diabetic mice when compared with the non-
diabetic. The expression of the renin receptor was unchanged in the ret-
inas of both diabetic and non-diabetic mice at 4-months of age. The
expression of the MAS receptor was significantly decreased in the retinas
of diabetic mice compared with age-matched controls.
Conclusion: Our data demonstrate that the RAS is deregulated in the
retina of a diabetic model, at a stage where retinopathy is not yet installed.
We hypothesized that the deregulation of the RAS might contribute to
trigger diabetic retinopathy. We are currently exploring further ages to
completely characterize the RAS profile in diabetic retinopathy, which
will allow to better understand the involvement of this system on the
disease course.
Supported by: SFRH/BPD/78404/2011
Disclosure: S. Simão: None.

1034
Apolipoprotein A1 and B predicts development of diabetic retinopa-
thy in patients with type 2 diabetes
J.-S. Yun1, S.-A. Cha1, S.-H. Ko1, Y.-B. Ahn1, S.-A. Chang2, H. Son2, S.-
H. Ko1;
1Internal Medicine, The Catholic University of Korea, Suwon, 2Internal
Medicine, The Catholic University of Korea, Seoul, Republic of Korea.

Background and aims:We aimed to determine whether, in patients with
type 2 diabetes, apolipoprotein A1 and B level have stronger associations
with diabetic retinopathy (DR) than do traditional lipids.
Materials and methods: From January 2006 to December 2009, a total
of 599 patients with type 2 diabetes without diabetic retinopathy were
consecutively enrolled. The serum apolipoprotein A1 (apoA1) and B
(apoB) concentrations were measured by rate immunonephelometry as-
say, and a standardized clinical examination and retinal photographs were
checked annually by an ophthalmologist. We used a Cox proportional
hazard regression analysis to test the associations between diabetic reti-
nopathy and apoA1 and apoB.
Results: The median follow-up time was 8.8 years. The mean age was
54.6 ± 9.9 years, and the duration of diabetes was 6.2 ± 5.7 years. During
the follow-up period, 149 patients (24.9%) developed DR. The patients in
the DR group had a higher level of apoB (85.6 ± 21.0 vs 92.5 ± 22.6 mg/
dL, P = 0.001) and apoA1/apoB (1.6 ± 0.6 vs. 1.5 ± 0.5, P =0.001),
although at the baseline time they had had apoA1 (128.0 ± 21.5 vs.
126.3 ± 20.8 mg/dL, P = 0.405) and LDL cholesterol (106.9 ± 32.6 vs.
103.6 ± 33.3 mg/dL, P = 0.319) levels. Baseline apoB (r = 0.250, P
<0.001) and apoA1/B (r = -0.157, P <0.001) levels significantly correlat-
ed with LDL cholesterol level. A Cox hazard regression analysis revealed
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that the development of DR was significantly associated with the high
level of serum apoB (per 10 mg/dL increase; hazard ratio 1.13, 95% CI
1.04-1.21, P = 0.002) and apoA1/B level (hazard ratio 0.61; 95%CI 0.42-
0.88, P = 0.008) after adjusting for sex, age, diabetic duration, mean
HbA1C, treatment of insulin, ACE inhibitor/ARB and lipid lowering
agents. In contrast, LDL cholesterol level showed insignificant associa-
tion with DR (per 10 mg/dL increase; hazard ratio 0.97, 95% CI 0.92-
1.02, P = 0.185).
Conclusion: In conclusion, we found that, in patients with type 2 diabe-
tes, the ApoB and apoA1/B are stronger predictors for the development of
DR than the LDL cholesterol level.
Supported by: NFR-2016-332-2016R1C1B1009262
Disclosure: J. Yun: None.

1035
Methylglyoxal activates microglia and induces heat shock proteins in
the rat retina
A. Schlotterer, N. Dietrich, M. Kolibabka, C. Sticht, H.-P. Hammes;
Medical Faculty Mannheim, Mannheim, Germany.

Background and aims: Reactive metabolites such as methylglyoxal are
involved in the damage of the neurovascular unit (NVU) of the diabetic
retina. Our aim was to analyze methylglyoxal-induced damage of the
NVU in vivo.
Materials and methods:Methylglyoxal (50 mM) was applied to Wistar
rats by drinking water for 4 weeks. Microglial activation was quantified
by immunohistochemistry. Retinal gene expression was analyzed by
DNA microarray (GeneChip Rat Gene 2.0 ST) and gene set enrichment
analysis.
Results: Oral application of methylglyoxal resulted in activation of reti-
nal microglia from 6.5 CD74+/mm2 in untreated controls to 18.5 CD74+/
mm2 in treated animals (p<0.01). Ranking of retinal expression changes
revealed the crystallin gene family as the most prominent candidate. In
addition, gene set enrichment analysis indicated regulation of several
pathways, including carbohydrate metabolism, translation, MAPK sig-
naling pathway, and insulin resistance.
Conclusion: In the NVU of the retina, reactive metabolites are associated
with microglial activation, induction of heat shock proteins and pathway
changes.
Supported by: DFG SFB 1118
Disclosure: A. Schlotterer: Grants; DFG CRC 1118 “Reactive metabo-
lites as cause of diabetic complications”.

1036
Behavioural risk of diabetic retinopathy among Bangladeshi subjects
with type 2 diabetes: a 15-year follow-up study
K.R. Ahmed1, P.C. Banik2, L. Ali3, A. Hussain4;
1Health Promotion and Health Education, Bangladesh University of
Health Sciences (BUHS), 2Noncommunicable Diseases, Bangladesh
University of Health Sciences (BUHS), 3Biochemistry and Cell
Biology, Bangladesh University of Health Sciences (BUHS), 4Health
Promotion and Health Education, University of Oslo, Dhaka,
Bangladesh.

Background and aims: Lifestyle plays an important role in the develop-
ment of diabetic retinopathy (DR). Previous studies have examined indi-
vidual dietary and lifestyle factors in relation to type 2 diabetes mellitus
(T2DM), but the combined effects of these factors for DR among T2DM
are largely unknown. The objectives of this study were to investigate the
prevalence of diet, lifestyle, and the risk of diabetic retinopathy and de-
terminants of DR among T2DM.

Materials and methods:We followed 977 T2DM subjects from 1993 to
2008; these subjects were free of diagnosed cardiovascular disease, DR
and cancer at base line. Information about their diet and lifestyle was
updated periodically. A low-risk group was defined according to a com-
bination of five variables: a bodymass index of less than 25; a diet high in
cereal fiber and polyunsaturated fat and low in trans fat and glycemic load
(which reflects the effect of diet on the blood glucose level); engagement
in moderate-to-vigorous physical activity for at least half an hour per day;
no current smoking; and regularly eye examine, at least six months within
a year.
Results:During 15-years of follow-up, we documented 495 new cases of
DR. Co-existing of hypertension was the single most important predictor
of DR. Lack of exercise, a poor diet, current smoking, and abstinence
from eye check-up were all associated with a significantly increased risk
of DR, even after adjustment for the hypertension. A total of 95 percent of
the diabetes related DR in this cohort (95% CI, 87 to 99 percent) could be
attributed to habits and forms of behavior that did not conform to the low-
risk pattern.
Conclusion: In conclusion, our findings suggest that type 2 diabetes
related DR could be prevented by weight loss, regular exercise, modifi-
cation of diet, abstinence from smoking, and the periodical eye examina-
tion. Weight control would appear to offer the greatest benefit.
Supported by: BADAS
Disclosure: K.R. Ahmed: None.

1037
Development and progression of diabetic retinopathy and associated
risk factors in type 1 diabetic patients: a 15-year follow-up study
M. Tomić, R. Vrabec, Ž. Rogulja Pepeonik, S. Ljubić, T. Bulum, L.
Duvnjak;
Vuk Vrhovac University Clinic Merkur University Hospital, Zagreb,
Croatia.

Background and aims: Diabetic retinopathy (DR) is an important cause
of visual impairment in developed countries, especially in working age
adults. The aim of this study was to evaluate the 15-year incidence of
development and progression of retinopathy in a sample of type 1 diabetic
patients and determine the associated risk factors in these patients.
Materials and methods: 123 type 1 diabetic patients (62 male / 61
female) were enrolled in this study and followed for 15 years. Basic
and anthropometric parameters assessed were age, gender, diabetes dura-
tion and body mass index (BMI). Glycated hemoglobin (HbA1c), total
cholesterol, HDL and LDL cholesterol, triglycerides (TG), C-reactive
protein (CRP), homocysteine (HCY), fibrinogen (FIB), plasma viscosity
and serum creatinine were determined using routine laboratory methods.
Urinary albumin excretion rate (UAE) was measured from a 24-hr urine
sample. Blood pressure was measured with a mercury sphygmomanom-
eter after a 10-min resting period. Ophthalmologic examination included
binocular indirect slit lamp fundoscopy, color fundus photography after
mydriasis according to the EURODIAB retinal photography methodolo-
gy and optical coherence tomography of the macula. Possible risk factors
for the development and progression of DR were examined in backward
stepwise Cox's multiple regression analysis.
Results: At the beginning of the study patients were 24.60 ± 4.45 years
old with mean diabetes duration of 9.64 ± 4.42 years. Mean/median
values of BMI (23 ± 2.43 kg/m2), total cholesterol (4.92 ± 1.11
mmol/L), HDL cholesterol (1.57 ± 0.36 mmol/L), LDL cholesterol
(2.73 ± 0.77 mmol/L), TG (0.82 ± 0.43 mmol/L), CRP (0.8 (0.1 - 5.1)
mg/L), HCY (10.5 (7.5 -14.2) μmol/L), FIB (2.9 (1.9 - 4.1) mg/L), plas-
ma viscosity (1.55 ± 0.10 mPa.s), serum creatinine (81.59 ± 15.05
μmol/L), systolic (113 (95 - 130) mmHg) and diastolic blood pressure
(75 (60 - 85) mmHg) were within normal range for diabetic patients,
whereas HbA1c (7.72 ± 1.48 %) and UAE (10.05 (3.18 - 8036.07) mg/
24h) were elevated. At baseline, 87 (71%) patients had no retinopathy and
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36 (29%) had nonproliferative diabetic retinopathy (NPDR). After 15
years, 54 patients (43.9%; 29.3/1000 person-years) developed NPDR or
progressed to proliferative diabetic retinopathy (PDR). None of the pa-
tients had diabetic macular edema (DME) at baseline, nor has it devel-
oped after 15 years. From the 87 patients with no retinopathy at baseline
24 (27.6%; 18.4/1000 person-years) developed NPDR, while from the 36
patients with NPDR at baseline 30 (83.3%; 55.5/1000 person-years)
progressed to PDR. Higher HbA1c (HR=2.276, P=0.006), lower HDL
cholesterol (HR=0.161, P=0.025) and higher UAE (HR=0.388,
p=0.045) were significant risk factors for development and progression
of retinopathy, whereas the presence of DR at baseline (HR=2.319,
p=0.023) was significant factor for its progression to PDR. Diabetes du-
ration, BMI, inflammatory and hemostatic disturbance markers showed
no significant values in the statistical analysis.
Conclusion: The results of this study suggest that 15-year incidence of
development and especially progression of retinopathy in type 1 diabetic
patients is still very high. This points to the need for close monitoring of
type 1 diabetic patients aimed at early detection, prevention or limitation
the progression of retinopathy, especially those with higher HbA1c, lower
HDL cholesterol, higher UAE and the initial presence of DR.
Disclosure: M. Tomić: None.

1038
Impact of puberty and long term glycaemic control from diabetes
onset on incidence of simplex and proliferative retinopathy in type
1 diabetes: the VISS-study
H.J. Arnqvist1, M. Abrahamsson2, M. Dhir2, M. Fredrikson3, J.
Ludvigsson4, M. Nordwall5;
1Diabetes and Endocrinology, Clinical and Experimental medicine,
Linköping University, 2Department of Ophthalmology, Vrinnevi
Hospital, Region Östergötland, Norrköping, 3Occupational and
Environmental Medicine, Clinical and Experimental Medicine,
Linköping University, 4Division of Paediatrics, Department of Clinical
and Experimental Medicine, Linköping University, 5Division of
Paediatrics, Department of Clinical and Experimental Medicine,
Linköping University, Norrköping, Sweden.

Background and aims: Glycaemic control and diabetes duration are
strong risk factors for diabetic retinopathy but there is evidence that the
effect of duration is not uniform, being modified by puberty. Our aim was
to evaluate sex, onset before, during and after puberty and HbA1c follow-
ed from diagnosis as risk factors for developing diabetic simplex and
proliferative retinopathy.
Materials andmethods: In a population based prospective observational
study, 451 patients diagnosed with type 1 diabetes before the age of 35
years during 1983-1987 in the region of South East Sweden were follow-
ed. Long term weighted mean HbA1c (wHbA1c) from diagnosis and
during the whole follow up of 20 - 25 years was calculated and catego-
rized into 5 levels, ≤50, 51-60, 61-70, 71-80 and >80 mmol/mol.
Retinopathy was evaluated by fundus photography.
Results: The time to first appearance of any retinopathy, studied in a
subgroup of patients (n=281), who had not moved out from our region,
decreased with increasingHbA1c, the difference beingmost obvious after
about 15 years duration (See Figure!). With time most patients developed
background retinopathy and the difference in background retinopathy
between the HbA1c categories decreased or disappeared. At the end of
the follow up 10 of 32 with wHbA1c ≤50 mmol/mol were without any
retinopathy while only 1 of 44 in the group >80 mmol/mol had not
retinopathy. 58 patients developed proliferative retinopathy. In Cox haz-
ard regression analysis wHbA1c categories, puberty but not sex were
associated with development of background retinopathy whereas only
wHbA1c categories were associated with proliferative retinopathy.
Onset before puberty was associated with prolonged time to appearance
of background retinopathy.

Conclusion: There is a strong positive association between long term
mean wHbA1c measured from diagnosis and rate of appearance of back-
ground retinopathy but with time background retinopathy occur in the
majority of patients in spite of excellent glycaemic control. Diabetes onset
before puberty requires longer duration to develop background but not
proliferative retinopathy.

Supported by: Research Council of South East Sweden and Swedish
Child Diabetes Foundation
Disclosure: H.J. Arnqvist: None.

1039
Prevalence and progression of diabetic retinopathy in 499 type 1
diabetic pregnancies
A. Vambergue1,2, J. Bourry1, H. Courteville3, E. Merlen1, F. Baudoux1,
J. Labreuche4, P. Dereulle5,2;
1Department of Diabetology, CHRU, 2University of Lille, 3Department
of Ophtalmology, CHRU, 4Department of Public Health, CHRU,
5Department of Obstetrics, CHRU, Lille, France.

Background and aims: 1) to study the prevalence of diabetic retinopathy
during pregnancy in women with type 1 diabetes 2) to document the
progression during pregnancy and factors associated with this
progression.
Materials and methods: We studied a cohort of 499 type 1 diabetic
pregnancies followed in the same centre from 1997 to 2015.
Management followed the French guidelines. Retinal examination was
performed by one ophthalmologist: each trimester in the absence of ret-
inopathy, each month in case of retinopathy at first examination. Diabetic
retinopathy was classified according to the ETDRS. Progression was
defined as at least one stage of deterioration (apparition or aggravation
of the retinopathy).
Results: The mean age was 29.7±4.8 years with duration of diabetes of
13.6±8.1 years. The metabolic control was improved during pregnancy.
At inclusion 69.7% of women had normal fundus photography, 23.8% a
nonproliferative diabetic retinopathy (NPDR) and 6.4% a proliferative
diabetic retinopathy (PDR). The progression of retinopathy occurred in
21.8% women (apparition in 24.4% and aggravation in 15.9%). The
regression rate at 1 years’ post-partum was 9.3%. Women who
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demonstrated progression had a higher preconceptional, 1st and 2nd tri-
mester HbA1c (p<0.05, p< 0.01 and p<0.01) compared to the women
without progression. Additionally, the drop in HbA1c was greater be-
tween preconception and first trimester (p<0.01), between first and third
trimester (p<0.001), and between preconception and the lower HbA1c
during pregnancy (p<0.001) among the women who had progression.
After multivariate analysis, risk factors for retinopathy progression were
duration of diabetes > 10 years (p<0.0001), nulliparity (p<0.05), and
absence of retinopathy before pregnancy (p<0.001).
Conclusion: This study highlights the ongoing risk of retinopathy progres-
sion during pregnancy among women with type 1 diabetes. Our study
reinforces other published works that found a progression of retinopathy
associated with a more important fall in HbA1c level during pregnancy and
validates the need for close follow up, especially in womenwith risk factors.
Disclosure: A. Vambergue: None.

1040
Quantitative measurement of retinal thickness in diabetic retinopa-
thy and qualitative correlation between the retinal thickness and
visual acuity
K. Shah1, A. Gandhi1, S. Natarajan2, N. Wadhwa3;
1Diabetes and Thyroid Centre, Mumbai, 2Aditya Jyot Eye Hospital,
Mumbai, 3AUW Global, Delhi, India.

Background and aims: The conventional practice of assessing the macula
for its thickness, involving slit-lamp biomicroscopy, fundus photography,
and fluorescein angiography, is less sensitive to subtle changes and is lim-
ited to provide qualitative findings. Optical Coherence Tomography (OCT)
provides a rapid and non-invasive method to assess retinal structures at a
microscopic level. Macular edema remains the most common reason for
intervention by ophthalmologists in patients with diabetes confronting visu-
al loss and the degree of macular thickening is significantly correlated with
visual acuity. Measuring macular edema is therefore of major importance in
imaging patients with Diabetic Macular Edema (DME)
Materials and methods: We conducted a prospective evaluation across
100 patients with Type 2 Diabetes (T2DM) with DR (184 eyes) to assess
the grade of DME by a comprehensive ophthalmologic examination to
analyze retinal thickness, morphology and presence of vitreo-macular
traction using OCT and correlate the macular thickness to Best
Corrected Visual Acuity (BCVA) by utilizing the dilated fundus photog-
raphy, fluorescein angiography and OCT. Statistical analyses were per-
formed using independent t-test and Chi-Square test
Results:OCT precisely differentiated 4 types of DME, namely Type 1, 2,
3 and 4 which were simple (n=11), diffuse without cyst (n=33), cystoid
(n=48), and vitreomacular traction (n=8) respectively. There was a sig-
nificant correlation between OCT and Fundus Fluorescein angiography
(FFA) (p< 0.00001) and Best Corrected Visual Acuity (BCVA) across
macular thickness range <200 to > 500 μm. (p< 0.00001). 50 patients
were detected with the retinal thickness > 400 μm with 16 patients with
retinal thickness <200 μm. The worst BCVA (> 20/62.5) was observed in
6 patients with retinal thickness > 500 μm with the best reported BCVA
(20/20-20/30) was in 17 patients with retinal thickness <200 μm
Conclusion: Our study with a triple correlates (OCT, FFA and BCVA)
provides insights to the early prediction of diabetic maculopathy defined
according to the Early Treatment Diabetic Retinopathy Study classifica-
tion. The association between these parameters would prove useful in
monitoring disease progression and identifying parameters that affect
visual function. The increased macular thickness may be an earliest pre-
dictor to detect the onset of diabetic retinopathy in association with other
correlates. This could help increase the reliability and precision to accu-
rately predict the prognosis in patients with DME and help determine an
appropriate therapeutic approach especially in early stages when structur-
al changes are not yet evident with the conventional techniques
Disclosure: K. Shah: None.
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1041
Calcium dobesilate prevents the oxidative stress and inflammation
induced by diabetes in the retina of db/db mice
P. Bogdanov1, C. Solà-Adell1, J. Sampedro1, M. García-Ramírez1, C.
Hernández1, C. Pasquali2, R. Simó1;
1Vall d'Hebron Research Institute, Barcelona, Spain, 2Vifor Pharma,
Geneva, Switzerland.

Background and aims: Calcium Dobesilate (CaD) is beneficial in early
stages of diabetic retinopathy (DR), but its mechanisms of action remains
to be elucidated. The aim was to investigate the effect of CaD on proin-
flammatory cytokines and oxidative stress.
Materials and methods: db/db mice were randomly assigned to daily
oral treatment with CaD (200 mg/Kg/day) or vehicle for 15 days.
Biomarkers of oxidative stress (dihydroethidium, malondialdehyde),
NF-κB, and proinflammatory cytokines (IL-1β, IL-6, IL-8, TNF-α,
MCP-1) were examined in the retina by immunohistochemical analysis.
Mitochondrial manganese superoxide-dismutase (MnSOD) was mea-
sured by Western blot. Cultures of human retinal endothelial cells
(HRECs) were used for complementary experiments.
Results:CaD significantly reduced the biomarkers of oxidative stress and
ameliorated the downregulation ofMnSOD in the retina of db/db mice. In
addition, CaD prevented the increase of NF-κB, IL-6, IL-8, TNF-α and
MCP-1 induced by diabetes. These effects were associated with a signif-
icant reduction of vascular leakage. CaD inhibited the activation of NF-
kβ induced by IL-1β by preventing IKKB-α phosphorylation in HRECs
and reduced the upregulation of IL-6 and IL-18 induced by TNF-α in a
dose-dependent manner.
Conclusion:Our results suggest that antioxidant and antinflammatory effects
are crucial in accounting for the effectiveness of CaD for treating DR.
Disclosure: P. Bogdanov: None.

1042
Increased plasma concentrations of vascular endothelial growth fac-
tor 165 and vascular endothelial growth factor 165b in diabetes pa-
tients with diabetic retinopathy
E.R.B. Petersen1,2, D.A. Olsen3, H. Christensen3, I. Brandslund3,2;
1Clinical Biochemistry and Pharmacology, Odense University Hospital,
2Institute of Regional Health Reseach, University of Southern Denmark,
Odense, 3Clinical Immunology and Biochemistry, Lillebaelt Hospital,
Vejle, Denmark.

Background and aims: Diabetic retinopathy (DR) is the most frequent
cause of blindness among younger adults in the western world. No blood
biomarkers exist to detect DR. We therefore speculated if the plasma con-
centration of vascular endothelial growth factor (VEGF)165b and VEGF165
could be early markers of retinal damage. The aim of the study was to
measure the plasma concentration of VEGF165 and VEGF165b and to inves-
tigate whether the plasma concentration of VEGF165b and VEGF165 in dia-
betes patients with DR differed from the plasma concentration of VEGF165b
and VEGF165 in control persons and in diabetes patients without DR.
Materials and methods: A digital ELISA assay (VEGF165b) using a
Simoa HD-1 Analyzer (Quanterix©, Lexington, MA 02421, USA) and
a conventional ELISA assay (VEGF165) (QuantiGlo ELISA, RnD
Systems, Abingdon, OX14 3NB, UK) were applied on a cohort of type
1 and type 2 diabetes patients characterised with DR (n=466) and without
DR (n=144) as well as on a sex and aged matched control group (n=169).
The diabetes patients without DR consisted of a group of diabetes patients
with HbA1c ≤ 5.5% (n=77) and a group of patients with HbA1c ≥ 9.7%
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(n=67). The patients with DRwere divided in a group of patients with DR
at time of inclusion into the cohort (n=270) and in a group of patients who
developed DR during follow-up (n=196).
Results: VEGF165 was statistical significantly increased in patients with
DR, both in the group of patients with DR at time of inclusion into the
cohort (40 ng/L, p < 0.001) and in the group of patients who developed
DR during follow-up (35 ng/L, p = 0.02) compared to the control group
(31 ng/L). Further, VEGF165 was increased in the group of diabetes pa-
tients with HbA1c ≥ 9.7% (40 ng/L, p < 0.01). VEGF165b was increased
in diabetes patients with DR at time of inclusion into the cohort (19 pg/L,
p < 0.001) and in diabetes patients developing DR during follow-up (16
pg/L, p = 0.06) compared to the control group (13 pg/L).
Conclusion: We determined the plasma concentration of VEGF165 and
VEGF165b by ELISA and a digital ELISA method, respectively. Plasma
VEGF165 and VEGF165b were increased in diabetes patients with DR, and
VEGF165 was also increased in diabetes patients with high HbA1c with-
out DR. These findings support the existing knowledge on the mecha-
nism of VEGF165 and VEGF165b in DR but the difference between the
groups was not large enough to identify patients at risk.
Supported by: The Lions Club International Denmark
Disclosure:E.R.B. Petersen:Grants; TheDanish Council for Independent
Research/Medical Sciences, The Research Council of Vejle Hospital, The
Danish Research Fund, The Lions Club International Denmark.

1043
Plasma glutamine and glutamic acid are potential novel biomarkers
for predicting long-term clinical outcomes of diabetic retinopathy
S. Rhee1, E. Jung2, H. Park2, S. Jeong3, K. Kim4, S. Chon1, S.-Y. Yu4, J.-
T. Woo1, C. Lee2;
1Department of Endocrinology and Metabolism, Kyung Hee University
Hospital, 2Department of Bioscience and Biotechnology, Konkuk
University, 3Statistics Support Department, Kyung Hee University
Hospital, 4Department of Ophthalmology, Kyung Hee University
Hospital, Seoul, Republic of Korea.

Background and aims: Some diabetic patients experience few or no
complications despite a long disease duration. We identified differences
in plasmametabolites in type 2 diabetes patients with andwithout diabetic
retinopathy (DR) and a disease duration of 15 years or more.
Materials and methods: From September 2014 to July 2015, a cohort of
183 elderly type 2 diabetes patients was established. Their clinical data
and biospecimens were collected in accordance with the guidelines of the
Korean Diabetes Association and the National Biobank of Korea, and DR
phenotypes were identified by ophthalmologic specialists. Plasma metab-
olites were profiled with a comprehensive metabolomic approach using
gas chromatography time-of-flight mass spectrometry and ultra-
performance liquid chromatography-quadrupole time-of-flight mass
spectrometry with multivariate statistical analyses.
Results: For metabolite analysis, 32 case-control sets with adjusted clinical
variables were selected. The mean age of the subjects was 66.4 years and
mean diabetes duration was 22.2 years. Metabolomic analysis revealed
various amino acids, organic compounds, and carbohydrates that differed
between age- and sex-matched non-diabetic controls and diabetic subjects.
Among these metabolites, glutamine and glutamic acid were identified as
the most accurate biomarkers for the presence of DR in subjects. ROC
analysis showed a high diagnostic value of glutamine (AUC = 0.671),
glutamic acid (AUC = 0.656), and the ratio between the two (AUC =
0.742) for DR. The results were consistent in validation analyses.
Conclusion: Our study suggests that glutamine, glutamic acid, and their
ratio may be useful as new biomarkers for predicting the prognosis of DR
in elderly type 2 diabetes patients.
Clinical Trial Registration Number: KCT0001269
Supported by: HD14B1246, and HC15C3364
Disclosure: S. Rhee: None.

1044
Circulating extracellular vesicles from diabetic and healthy subjects
show different miRNA patterns
A. Mazzeo, E. Beltramo, C. Gai, T. Lopatina, M. Trento, M. Porta;
Dept of Medical Sciences, University of Turin, Torino, Italy.

Background and aims: We previously demonstrated that extracellu-
lar vesicles (EV) derived from mesenchymal stem cells (MSC) cul-
tured in high glucose and/or hypoxia are able to enter retinal
pericytes, causing their detachment from substrate and migration,
and stimulating angiogenesis in vitro. Our present hypothesis is that
circulating EV in diabetes may influence small vessel homeostasis,
and that molecular differences can be identified in EV from healthy
controls and diabetic subjects, with/without microvascular compli-
cations. The aim of this study was the molecular characterization
and comparative analysis of EV derived from healthy and diabetic
subjects with and without microvascular complications, and their
influence on pericyte detachment and angiogenesis.
Materials and methods: EV were extracted from plasma of 4 type 1
diabetic patients with microvascular complications (nephropathy
and retinopathy) (CDM, sex: 1F/3M, age: 48.0±16.3, disease dura-
tion: 22.5±10.2), 4 without complications (DM, sex: 1F/3M, age:
44.5±8.1, disease duration: 21.0±9.6) and 4 healthy controls
(noDM, sex: 1F/3M, age 39.0±9.2). EV expression of surface mol-
ecules was measured by FACS. microRNA (miRNA) content was
evaluated by Taqman Human MicroRNA Arrays - cards A and B,
which allow detection of 754 different miRNAs. Human retinal
pericyte (HRP) detachment was evaluated by cell counting after
24 hr exposure to EV. Proliferation and apoptosis were measured
in HRP still attached to culture wells. In vitro angiogenesis in HRP-
endothelial cell co-cultures was analyses by tube formation in
Matrigel after 48 hr EV exposure.
Results: FACS analysis of surface molecules showed no significant
changes between groups. Only miR-106a was increased in the DM com-
pared with the noDM group (p<0.05), while 10 miRNAs differed be-
tween the noDM and CDM groups. Five of them, with anti-angiogenic
properties (miR-150, miR-155, miR-342-3p, let-7-g, miR-1243), were
decreased, and 5, with pro-angiogenic properties (miR-17, miR-106a,
miR-484, miR-580, miR-21*), were increased (p<0.05, all). As regards
CDM vs DM subjects, 7 miRNAs were significantly modulated: 2 de-
creased (miR-30b, miR-21*) and 5 increased (miR-139-5p; miR-342-3p;
miR-150; miR-24; miR-1243) (p<0.05, all). EV from CDM subjects in-
creased HRP detachment (+21.7%, p<0.05 vs noDM), while EV from
DM subjects had no effect. HRP which remained attached to wells
showed no signs of apoptosis. Moreover, EV from CDM subjects in-
creased the formation of vessel-like structures in vitro in comparison with
EV from healthy controls (p< 0.001).
Conclusion: These observations suggest that EV patterns may be differ-
ent in diabetic patients, with or without complications, compared to
healthy subjects. In particular, an imbalance between miRNAs with
pro- and anti-angiogenic functions could lead to abnormal microvascular
proliferation, and contribute to proliferative diabetic retinopathy. Further
studies could provide predictive options for diagnostic purposes and tools
for the treatment of vessel abnormalities in diabetes.
Supported by: EFSD/Lilly
Disclosure: A. Mazzeo: Grants; EFSD - Lilly Fellowship 2016.
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Lixisenatide protects the neurovascular unit in diabetic retinopathy
K. Acunman1, M. Kolibabka1, N. Dietrich1, A. Schlotterer1, T.
Fleming2, P. Wohlfart3, H.-P. Hammes1;
1Universitätsmedizin Mannheim, Mannheim, 2Universitätsklinikum
Heidelberg, Heidelberg, 3Sanofi-Aventis Deutschland GmbH, Frankfurt,
Germany.
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Background and aims: Diabetic retinopathy is a disease of the entire
neurovascular unit (NVU), with the pathogenic hallmarks of
vasoregression, neuronal dysfunction and glial activation. GLP-1 receptor
agonists are beneficial, not only in the treatment of diabetes and its com-
plications, but also in several neurodegenerative and neuroinflammatory
diseases. In this study we analyse the effects of the GLP-1 receptor ago-
nist lixisenatide on the neurovascular unit in a rat model of diabetic
retinopathy.
Materials and methods: Streptozotocin-induced diabetic Wistar rats
were treated with Lixisenatide (150 μg/kg body weight) for 12 weeks
(DC+Lixi). Untreated animals served as controls (DC). Vasoregression
was quantified using retinamorphometry (QRM) for pericytes (PC) and
acellular capillaries (AC). Neuroretinal function was assessed with
multifocal-electroretinography (mfERG). Glial activation was analysed
with western blots for GFAP (Müller glia) and Cd74/Iba1 whole mount
immunofluorescence staining (microglia). Methylglyoxal was quantified
using HPLC-MSMS.
Results: Lixisenatide prevented pericyte dropout (1885±42.7 vs
2120±35.9 PC/mm²; DC vs DC+Lixi; p<0.01) as well as formation
of acellular capillaries (64.7±4.8 vs 88.5±4.8 AC/mm²; DC vs DC+
Lixi; p<0.01). Neuronal function of the inner retina improved upon
treatment with Lixisenatide (b-wave amplitude: 0.87±0.15 vs 1.46
±0.06 μV/segment; DC vs DC+Lixi; p<0.01). GFAP was signifi-
cantly decreased in the Lixisenatide groups (0.28±0.04 vs 0.14
±0.04 mean AU; DC vs DC+Lixi; p<0.05) indicating reduced
Müller glia activation. Microglial activation was also markedly re-
duced in treated animals (20.1±1.5 vs 7.5±1.6 Cd74+ microglia/
mm²; DC vs DC+Lixi; p<0.01). Lixisenatide treatment showed no
effects on retinal methylglyoxal levels (12.0 vs 10.2 pmol/mg; DC
vs DC+Lixi; n.s.), bodyweight (372±26 vs 367±23 g; DC vs DC+
Lixi; n.s.) or HbA1c (12.5±1.1 vs 12.0±1.3 %; DC vs DC+Lixi;
n.s.).
Conclusion: In this study we demonstrate the beneficial effects of
Lixisenatide on the neurovascular unit in the diabetic retina.
Lixisenatide protects from vasoregression, neuronal dysfunction and glial
activation independently of metabolic effects proving its efficiency in the
treatment of diabetic microvascular complications.
Supported by: Sanofi-Aventis and DIAMICOM
Disclosure: K. Acunman: Grants; Sanofi-Aventis Deutschland GmbH.
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MicroRNA 124a inhibits microglial migration and activation
J. Lin1, A. Schlotterer1, M. Dannehl1, B. Kraenzlin2, S. Hoffmann2, N.
Gretz2, H.-P. Hammes1;
1University of Heidelberg, 5th Medical Department, 2University of
Heidelberg, Center of Medical Research, Mannheim, Germany.

Background and aims:MicroRNAs (MiR) are a family of regulatory
molecules involved in many physiological processes, including dif-
ferentiation and activation of cells of the immune system. MiR-124
is a small non-coding RNA molecule with ~21 nucleotides. It is the
most abundant microRNA expressed in neuronal cells. However, it
is unknown if miR124 plays an important role in regulating
microglial migration and activation in retinas with neurodegenera-
tive disease. To investigate the effect of miR124 on microglia, we
intravitreally administered miR124 to polycystin-2 transgenic rats, a
model of polycystic kidney disease (PKD) assiociated with retinal
neurodegeneration, and characterized the Impact on microglial
activation.
Materials andmethods: In vitro experiment: BV2 cells were transfected
with control microRNA, MiR-124a and its inhibitor for 24 hours.
Transwell migration assay was performed by using a culture insert of
polyethylene terephthalate (PET) with a membrane of 8μm pore size.
Cells from 10x random fields were quantified under microscope.

In vivo experiment: Male PKD transgenic rats at 8weeks and 10 weeks
old were twice intravitreally injected with microRNA 124 and its inhib-
itor. Eyes were enucleated at 12 weeks. Microglial and retinal vessels
were labelled for CD74 and Lectin. Leica SP8 confocal microscope and
Leica Application Suite X software were used for taking images and
quantification.
Results: MicroRNA 124 not only inhibits microglial migration in vitro,
but also suppressed microglial activation in vivo. The number of CD74
positive microglial cells increased in the deep layer of retina and signif-
icantly reduced after microRNA 124 treatment compared with the control
group.
Conclusion:MicroRNA 124 inhibits microglial migration and activation
in vivo and in vitro.

Supported by: EYEnovative
Disclosure: J. Lin: None.
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Effects of bariatric surgery on retinal microvascular architecture
R.J. Tapp1,2, M. Soinio3, C.Y. Cheung4,5, J. Hannukainen3,6, H.
Karlsson3,6, T.Y. Wong4,7, A.D. Hughes8, P. Salminen3, P. Nuutila3,6, P.
Sahota2, E. Vesti3, A. Viljanen9;
1The University of Melbourne, Melbourne, Australia, 2Leeds Beckett
University, Leeds, UK, 3Turku University Hospital, Turku, Finland,
4Singapore Eye Research Institute, Singapore, Singapore, 5Chinese
University of Hong Kong, Hong Kong, Hong Kong, 6University of
Turku, Turku, Finland, 7Duke-NUS Graduate Medical School,
Singapore, Singapore, 8University College London, London, UK,
9Medilaser LCC, Turku, Finland.

Background and aims: Retinal microvasculature changes reflect dam-
age from obesity, hypertension, diabetes and other chronic disease pro-
cesses. The impact of bariatric surgery induced weight loss on preclinical
changes in the microvasculature are relatively unknown. We
hypothesised that weight loss following bariatric surgery would be asso-
ciated with improved structural changes in the retinal microvasculature,
specifically with a reduction in retinal arteriolar narrowing and venular
widening.
Materials andmethods:The study included 22 obese subjects scheduled
for bariatric surgery (laparoscopic Roux-en-Y gastric bypass or a sleeve
gastrectomy) and 15 lean, age-matched controls. Ophthalmic examina-
tion, including fundus photography, was performed at baseline and 6
months. The retinal microvasculature was analysed quantitatively using
a semi-automated computer program.
Results:Meanweight loss at 6 months was 26 kg ± 8 kg, (p<0.001) in the
bariatric surgery group. The central retinal artery equivalent arteriolar
(CRAE) increased (Mean and SE: 136 ± 1.4 μm to 141 ± 1.4 μm, p
<0.012) and the central retinal vein equivalent (CRVE) decreased (from
203 ± 1.9 μm to 197 ± 1.9 μm, p <0.046) in the bariatric surgery group by
6 months, with no change in CRAE (from 137 ±1.5 to 135 ± 1.2,
p=0.222) or CRVE (195 ± 2.1 to 193 ± 2.2, p=0.550) in the control group.
The arteriolar to venular ratio increased in the bariatric surgery group
(from 0.67 ± 0.01 to 0.72 ± 0.01, p=0.002), with no change in the control
group (from 0.71 ± 0.01 to 0.70 ± 0.01, p=0.550) at 6 months. No change
was observed for tortuosity, branching angles or fractal dimension.
Conclusion: The findings suggest obesity-related impairments in retinal
arteriolar narrowing and venular widening are reversible after bariatric
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surgery inducing weight loss. The capacity for the retinal microvascula-
ture to improve following bariatric surgery, furthers our understanding of
the plasticity of the retinal microvasculature, early in the disease course.
Clinical Trial Registration Number: NCT01373892
Supported by: AF, FCF, VSRF, DRF, FMF, JRAF, TSY
Disclosure: R.J. Tapp: None.

1048
Thiamine transporters and hyperglycaemia-induced damage in hu-
man retinal cells
E. Beltramo, A. Mazzeo, M. Porta;
Dept Internal Medicine, University of Turin, Torino, Italy.

Background and aims: Thiamine, a co-factor for transketolase and other
glycolytic enzymes, counteracts high glucose-induced damage in micro-
vascular cells in vitro and prevents progression of retinopathy and ne-
phropathy in diabetic animals. Impaired thiamine availability may facil-
itate metabolic damage, and diabetes might be considered a thiamine-
deficient state, if not in absolute terms, at least relative to the increased
requirements deriving from accelerated glucose metabolism in non-
insulin dependent tissues prone to complications. Renal loss via proximal
tubules, resulting in reduced thiamine/transketolase activity, has been
described in diabetic patients. We previously described 2 single nucleo-
tide polymorphisms (SNPs), rs12694743 and rs6713116, located in the
SLC19A3 gene encoding for the thiamine transporter THTR2, and asso-
ciated with resistance to development of proliferative diabetic retinopathy
and end-stage renal disease in type 1 diabetic subjects. The protective
effects of these SNPs may work either through loss of function, decreas-
ing the discharge of thiamine, or gain of function, by increasing its uptake
in target tissues. The objective of this work was to investigate if, in human
retinal cells, a diabetic-like microenvironment is able to modulate the
expression of the two thiamine transporters THTR1 and THTR2 and their
transcription factor Sp1.
Materials and methods: Human retinal pericytes (HRP), human micro-
vascular endothelial cells (HMEC) and human Műeller cells (MIO-M1)
were cultivated for 8 days in physiological glucose (NG), stable high
glucose (HG) or intermittent physiological/high glucose conditions
(intHG) (n=6). To investigate substrate influence on the expression of
transporters, cells were also cultured in thiamine-deficient medium
(noT) or in high thiamine conditions (50μmol/l, HT) (n=6). THTR1,
THTR2 and Sp1 mRNA expression was checked by relative quantitative
RT-PCR and protein expression by Western blotting.
Results:Our results show that both transporters and Sp1 are expressed in
HRP, HMEC and MIO-M1, THTR1 being more expressed than THTR2
in all cases. THTR2 and Sp1 mRNA expression decreased in HRP cul-
tured in HG and intHG (THTR2: -20.8 and -36.1% respectively, p<0.05
vs NG; Sp1: -17.1 and -19.9%, p<0.05), while THTR1 expression was
unchanged. On the contrary, THTR2 mRNA expression increased in
HMEC (+29.7%, p<0.05) and MIO-M1 cells cultured in intHG
(+36.4%, p<0.05). Protein expression checked by Western blotting con-
firmed these results. Different thiamine concentrations did not influence
THTR1, THTR2 or Sp1 expression.
Conclusion:Diabetic-like conditions are able to modulate the expression
of thiamine transporters in retinal cells. However, THTR2, which appears
to be the most affected, is regulated in opposite directions in pericytes on
one side, and endothelial and Műller cells on the other. Pericytes are the
first cells to be affected by early diabetic retinopathy; therefore, decreased
expression of THTR2 in these cells may lead to reduced intracellular
availability of thiamine, with consequent metabolic damage due to accu-
mulation of toxic metabolites. On the contrary, increased expression of
THTR2 in the surrounding cells may be interpreted as an attempt to
counteract glucose-induced damage, by stimulating thiamine uptake.
Supported by: EFSD/Boehringer Ingelheim
Disclosure: E. Beltramo: None.
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The 'fatty kidney': crosstalk of renal sinus fat with glomerular cells
under the influence of the hepatokine fetuin-A
D.I. Siegel-Axel1,2, R.Wagner1,2, M. Guthoff1, J.Machann3, S. Nadalin4,
N. Stefan1,2, A. Fritsche1,2, M.A. Saleem5, F. Schick3, F. Fend6, A.
Königsrainer4, N. Heyne1, H.-U. Häring1,2, E. Schleicher1,2;
1Department of Internal Medicine, Medical Clinic IV, Division of
Endocrinology, Diabetology, Angiology, Nephrology and Clinical
Chemistry, 2Institute for Diabetes Research and Metabolic Diseases of
the Helmholtz Center Munich at the University of Tübingen,
3Department of Diagnostic and Interventional Radiology, Section on
Experimental Radiology, 4Department of General Visceral and
Transplantation Surgery, University of Tübingen, Tübingen, Germany,
5Bristol Royal Hospital for Children, Paediatric Renal Medicine,
University of Bristol, Bristol, UK, 6Institute of Pathology and
Neuropathology, University ofTübingen, Tübingen, Germany.

Background and aims: We previously identified the fatty liver-derived
hepatokine fetuin-A to induce pro-inflammatory signalling in
perivascular fat cells (PVFC). Renal sinus fat (RSF) is a perivascular fat
compartment located around the renal vessels potentially adversely
impacting on renal function. In this study, we hypothesized that fetuin-
Amay impair renal function in NAFLD by proinflammatory signalling in
RSF cells (RSFC).
Materials and methods: RSF was quantified by MRI and liver fat
content by 1H-MR spectroscopy in 449 individuals at risk for type-2
diabetes. Impaired renal function was assessed by the determination
of uACR. To study the crosstalk of fetuin-A with RSF, human
RSFC, endothelial cells (EC) from specimens of kidney transplan-
tation donors and a human podocyte cell line (PO) were used.
RSFC, EC and/or PO were cocultured in transwell systems for 6-
72 h ±600 μg/ml human fetuin-A. Protein secretion was quantitated
by Luminex analysis and mRNA expression by realtime PCR.
Macrophages and microvessels in renal fat resections were stained
by standard immunohistochemistry methods.
Results: While RSF and fetuin-A did not associate with uACR in
subjects without NAFLD (n=212; beta=0.04, p=0.94 and n=88, be-
ta=-0.09, p=0.41) positive correlations were found between RSF and
fetuin-A with uACR in subjects with NAFLD (n=105; beta=0.40,
p=0.0005 and n=41; beta=0.3, p=0.05). In cocultures without fetuin-
A, RSFC downregulated proinflammatory and upregulated regenera-
tive factors in EC/PO. Proinflammatory expression levels in RSFC
were higher than in PVFC. Coculture of RSFC with EC/PO downreg-
ulated IL-6/-8 and MCP-1 expression, induced HGF in EC and de-
creased TGF-β in PO. Fet-A/palmitate increased IL-6/-8 and MCP-1
in RSFC potentially. HGF was even inhibited. Downstream of Fet-A/
palmitate-induced TLR4 activation, NFκB- and JNK-mediated sig-
nalling was involved. Fet-A-treated RSFC inverted the benign effects
on EC and PO from an anti- to a proinflammatory status. HGF, IL-8,
MCP-1, ICAM-1 and ALCAM expressions were stimulated in EC,
IL-6/-8 in PO. TGF-β was slightly reduced. In RSF resections, M1/
M2 macrophages and many microvessels could be detected.
Conclusion: In vitro, treatment of RSFC with elevated fetuin-A doses
inverted the benign effects of RSFC on glomerular cells from a reduced into
an induced unhealthy proinflammatory status indicating a Janus-faced char-
acteristic of RSFC. Analysis of our cohort indicates that RSF, particularly in
conjunction with fatty liver, may influence renal function in apparently
healthy individuals. Taken together, the crosstalk of the fatty liver and the
kidney via RSF may adversely affect renal (patho)physiology.
Supported by: German Center for Diabetes Research
Disclosure: D.I. Siegel-Axel: None.
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Lifetime dietary macronutrient intake ratios alter kidney function
and structure into old age
A.K. Fotheringham1, S.M. Solon-Biet2, A.C. McMahon2, W.O.
Ballard3, K. Ruohonen4, D.J. Borg1, D. Raubenheimer2, D.G. Le
Couteur2, S.J. Simpson2, J.M. Forbes1;
1Mater Research UQ, Brisbane, 2Charles Perkins Centre, The University
of Sydney, Sydney, 3School of Biotechnology and Biological Sciences,
The University of Sydney, Sydney, Australia, 4Cargill Aqua Nutrition,
Sandnes, Norway.

Background and aims: Chronic kidney disease is prevalent in diabetes
(DKD) affecting ~30% of patients, increasing their risk for stroke and cardio-
vascular disease. DKD is a progressive disorder where changes in glomerular
filtration rate (GFR) and structural abnormalities such as tubulointerstitial
fibrosis (TIF) and glomerulosclerosis (GS) can predict progression. Despite
dietary protein restriction appearing in guidelines for advanced DKD man-
agement, the influence of macronutrients on kidney function and structure
over the course of ageing has not been investigated. Hence, in this study we
use a novel geometric framework to assess the long term effects of macronu-
trient combinations on kidney function and structure in ageing.
Materials and methods: Male and female C57 mice (N=4/group) were
fed ad-libitum, 1 of 25 experimental diets that varied across a spectrum of
protein (5-60%), carbohydrate (20-75%) and fat (20-75%), at low, medium
or high energy contents. At 15 months of age (late middle age), organs and
bloodwere collected. TIF andGSwere assessed histologically, whilst serum
cystatin C was used as a surrogate for GFR. Blood urea and ions were
analysed by COBAS. Risk factors for DKD (body composition, glucose
tolerance, systolic (SBP) and diastolic (DBP) blood pressure, and lipids)
were assessed just prior to death by gold standard techniques. Using a
geometric framework, we produced 4-dimensional models (general additive
models) to visualise and quantify the impacts of macronutrient consump-
tion, as both main effects and interactions on each of the DKD factors of
interest. Statistical analysis was performed using the mgcv package for R.
Results: Serum cystatin C ranged from 126 to 1006 ng/ml, and was neg-
atively correlated with dietary protein intake (P<.0001), whereby GFRwas
decreased with lower protein intake. GFR was not influenced by dietary
consumption of fat or carbohydrate. A spectrum of TIF was observed in
kidney sections (0.5 to 9%). Lower protein consumption in the context of
either a high fat or high carbohydrate intake predicted greater TIF
(P=0.0005, P= 0.016, respectively). GSI tended to be greater with higher
fat intake in the context of lower protein or carbohydrate, although this did
not reach significance (p=.083). When lifetime dietary intake of protein
was lower, coupled with high fat or increased caloric intake, GFRs were
lower and kidney fibrosis was increased in conjunction with increased
adiposity (P=.16 and P=.01). Surprisingly, long term consumption of mac-
ronutrient combinations which increased SBP or DBP, elevated plasma
LDL cholesterol or triglycerides or resulted in glucose intolerance, did
not associate with decreased GFR or kidney structural damage.
Conclusion: This framework shows that both individual macronutrients
in isolation and their relative combinations affect risk factors for DKD
over a lifespan. Overall lower protein intake in conjunction with higher
consumption of fat, or calories, results in a phenotype with the lowest
GFR and the most kidney structural damage as assessed by TIF and GSI.
Supported by: NHMRC project grant 571328, JMF received NHMRC
fellowship GNT1102935
Disclosure: A.K. Fotheringham: None.
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Relation between renal vitamin D-endocrine system and
RANK/RANKL-signalling pathway in diabetes nephropathy: effect
of vitamin D3 treatment
D. Labudzynskyi1, I. Shymanskyy1, S. Savosko2, L. Bonnet3;

1Department of Vitamin and Coenzyme Biochemistry, Palladin Institute
of Biochemistry of the National Academy of Sciences of Ukraine,
2Department of Histology and Embryology, O.O.bogomolets National
Medical University Academy of Sciences of Ukraine, Kyiv, Ukraine,
3INSERM, UMR 1062, Marseille, France.

Background and aims: Substantial deficiency of vitamin D3 (D3) and
disruption in the functioning of D3-endocrine system may play a crucial
role in the development of diabetic nephropathy, but the precise mecha-
nism is not fully explored. Growing evidence suggests that receptor acti-
vator of nuclear factor κB (RANK)/RANK ligand-signaling pathway can
be involved in the development of various renal diseases and close asso-
ciation may exist with D3-associated regulatory processes. We, therefore,
investigated the relationship between the changes in renal vitamin D-
endocrine system and RANK/RANKL-singaling pathway in diabetes ne-
phropathy and estimated the effect of vitamin D3 treatment.
Materials and methods: Type 1 diabetes was induced in male C57BL/J6
mice (23.0 ± 1.6 g) by i.p. injection of high dose of STZ (150 mg/kg b.w.).
After 2 weeks of STZ-induced diabetes mice were treated with or without
vitamin D3 (15 IU/mouse per os, for 8 weeks). Serum 25OHD3 was
assessed by ELISA. The mRNA expression of D3-endocrine system com-
ponents and pro-inflammatory cytokines was measured by RT-qPCR.
Levels of VDR, RANK and RANKL were detected by immunoblotting.
VDR and RANK localization in kidney tissue was visualized using immu-
nohistochemistry. Histological features were assessed by H&E staining.
Results: Serum level of 25OHD3was found to be reduced to 24.6 ± 2.1 in
diabetes vs. 40.3±2.8 nmol/L in control, indicative of diabetes-induced
D3 deficiency (p< 0.05). D3 deficiency correlated with abnormalities in
D-endocrine system as are evident from decreased levels of cubulin,
megalin and CYP24A1 mRNAs and increased expression of CYP27B1
and DBP mRNAs. It was also shown that diabetes induced more than 2-
fold decrease in VDR protein level in kidney tissue of diabetic mice vs.
control (p<0.05). These changes were accompanied by upregulation of
the expression of key pro-inflammatory markers in kidney tissue: nuclear
factor κB (NF-κB)/p65, IL-6, IL-1β, and TNF-α. Diabetes-related in-
flammation and failures in D3-endocrine system were shown to be asso-
ciated with overexpression of RANKL and RANK proteins (1.6- and 1.4-
fold respectively vs. control, p<0.05). Given that RANKL is referred to as
an upstream effector of the NF-κB activation, it can be implicated in the
mechanism of impaired genomic regulation of cytokines expression as an
underlying effector of diabetic nephropathy. Full restoration of 25OHD3

content and partial normalization of kidney tissue structure were achieved
by D3 treatment. Vitamin D3 administration caused a partial normaliza-
tion of D-endocrine system that led to VDR-mediated decrease in mRNA
expression of pro-inflammatory cytokines as well as protein levels of
RANK and RANKL in renal tissue of diabetic animals.
Conclusion: The present study confirmed that to a large extent diabetes-
induced kidney abnormalities can be associated with the upregulation of
RANK/RANKL signaling pathway and NF-κB-mediated expression of
pro-inflammatory cytokines that correlated with insufficient vitamin D3

availability and VDR downregulation. Our results can explain protective
VDR-mediated effects of vitamin D3 against diabetes-induced kidney
injury through RANK/RANKL signaling pathway.
Disclosure: D. Labudzynskyi: None.

1052
Baseline characteristics in PRIORITY study: proteomics and miner-
alocorticoid receptor antagonism for prevention of diabetic nephrop-
athy in type 2 diabetes
N. Tofte, on behalf of the PRIORITY study group;
Steno Diabetes Center Copenhagen, Gentofte, Denmark.

Background and aims: The urinary proteomics based classifier
CKD273 has been shown to retrospectively identify normoalbuminuric
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diabetic patients who progress to overt kidney disease. In the PRIORITY
(Proteomic prediction and Renin angiotensin aldosterone system
Inhibition prevention Of early diabetic nephRopathy In TYpe 2 diabetic
patients with normoalbuminuria) trial, the aim is to confirm that CKD273
can predict microalbuminuria prospectively, and to test whether mineral-
ocorticoid receptor antagonism (MRA) delays progression to
microalbuminuria. Here we report the association between CKD273
and traditional risk factors for diabetic nephropathy at baseline.
Materials and methods: PRIORITY is an investigator-initiated, pro-
spective, randomized, double blind, placebo-controlled multicentre clin-
ical trial and observational study in normoalbuminuric type 2 diabetic
patients. Patients are stratified into high-or low risk groups based on
CKD273. Patients in the high risk group are assigned to spironolactone
25 mg once daily or placebo, whereas the low-risk group is followed on
standard care. The trial continues until September 2018, following pa-
tients for up to 4.5 years. The primary endpoint is development of
microalbuminuria.
Results: In total 2277 type 2 diabetic patients have been screened over a
time period of 2.5 years and 1811 are included from 15 sites. Table 1
shows the baseline characteristics. 224 (12.4%) have the high-risk
CKD273 pattern. The high- and low-risk populations differ statistically
in terms of gender, age, diabetes duration, UACR and eGFR however the
differences are numerically small. Univariate regression analyses of
CKD273 vs each baseline variable demonstrated weak associations (R2

of 0.03, p <0.0001) for the strongest correlations with UACR and eGFR
respectively. In a logistic regressionmodel predicting CKD273 risk strata,
including all baseline variables, eGFR and UACR remain statistically
significant (p < 0.0003) with an AUC of 0.70 (95 % CI: 0.65, 0.74).
Conclusion: Classical risk factors for diabetic kidney disease differ only
slightly between high and low risk patients based on the urinary proteo-
mics based risk classifier CKD273 in type 2 diabetes, suggesting it pro-
vides additional information to the measures already available in the
clinic. The potential added value will be tested in this prospective study.

Clinical Trial Registration Number: NCT02040441
Supported by: EU FP7 grant agreement no. 279277
Disclosure: N. Tofte: None.

1053
Adiponectin receptor agonist, AdipoRon, protects cultured
podocytes against lipopolysaccharide-induced inflammation and
apoptosis
S. Lindfors1, H. Nisén2, T. Mirtti1, J. Tienari3, S. Lehtonen1;
1Department of Pathology, University of Helsinki, 2Department of
Urology, Helsinki University Hospital, 3Department of Pathology,
University of Helsinki and Helsinki University Hospital, Helsinki and
Hyvinkää, Finland.

Background and aims: Chronic inflammation has emerged to play a
significant role in the pathogenesis of diabetic kidney disease.
Several diabetes-associated factors can induce chronic inflamma-
tion, such as bacterial lipopolysaccharides (LPS) in the serum. On
the other hand, type 2 diabetes is often accompanied with lowered
serum levels of adiponectin hormone. As adiponectin has anti-
inflammatory effects, its deficiency or downregulation of its recep-
tor may support chronic inflammation and predispose podocytes to
cellular injury and development of albuminuria. The aim of this
study is to investigate whether the first small-molecule agonist of
the adiponectin receptor, AdipoRon, protects cultured podocytes
from LPS-induced inflammation and cell death.
Materials and methods: Human kidney samples were obtained from
surgical nephrectomies and were taken from the nonmalignant part of
the kidney. Paraffin sections were stained with AdipoR1 antibody and
positive staining area (%) within 10 glomerular sections per patient was
quantified by HistoQuant software. Differentiated human podocytes
(AB8/13) were pre-treated with AdipoRon or vehicle for 2 hours and
exposed to LPS for additional 1 or 24 hours. Culture media was collected
after 24 hours and secreted cytokines were measured by ELISA. Protein
levels of cleaved caspase-3, p-JNK and p-IκBα were measured from cell
lysates by quantitative immunoblotting.
Results: We found that Adiponectin receptor 1 (AdipoR1) is strongly
expressed in human glomeruli and especially in podocytes. In females,
patients with type 2 diabetes (n=11) had 14% less AdipoR1-positive area
in comparison to non-diabetic controls (n=16) (p<0.05). In men, no dif-
ference was observed between type 2 diabetes patients (n=23) and non-
diabetic controls (n=24). The average age did not differ between the
groups. Downregulation of renal AdipoR1 expression has been previous-
ly observed in albuminuric rodent models of type 2 diabetes, indicating
that it may play a role in the development of diabetic kidney
complication.
In the in vitro studies, we found that 24-hour LPS stimulation caused 2-
fold increase in the expression of cleaved caspase-3 (p<0.001) in cultured
podocytes, and was restored back to the level of the control by AdipoRon
(p<0.001). This indicates that AdipoRon prevents LPS-induced apoptotic
cell death. Simultaneously, LPS stimulation caused 3-fold upregulation
(p<0.01) of the secretion of tumor necrosis factor-α (TNF-α), which was
reduced by 41% by AdipoRon (p<0.01). As TNF-α has pro-apoptotic
and pro-inflammatory effects, the anti-apoptotic effects of AdipoRon are
likely mediated via lowering inflammation. In line with this, we found
that 1-hour LPS stimulation upregulated phosphorylation of JNK
(Thr183/Tyr185) and IκBα (Ser32/36), which was prevented by
AdipoRon. The JNK and NFκB pathways, which are activated by phos-
phorylation of JNK and IκBα, respectively, are known to mediate inflam-
matory responses and cell survival.
Conclusion: Our results suggest that activating the adiponectin receptor
by AdipoRon is a potent way to alleviate inflammation and apoptosis of
podocytes. Further studies are needed to investigate whether AdipoRon
could prevent inflammation-related glomerular injury in vivo.
Supported by: Finnish Kidney Foundation, Finnish-Norwegian Medical
Research Foundation
Disclosure: S. Lindfors: Grants; Finnish Kidney Foundation; Finnish-
Norwegian Medical Research Foundation; Päivikki and Sakari Sohlberg
Foundation; Finnish Diabetes Research Foundation; Sigrid Juselius
Foundation.
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The phosphodiesterase inhibitor cilostazol reduced the risk of chron-
ic kidney disease in type 2 diabetes without diabetic kidney disease
Y.-B. Ahn1, J.-S. Yun1, S.-A. Cha1, S.-H. Ko1, S.-A. chang2, H. Son2,
S.-H. Ko1;
1The Catholic University of Korea, Suwon, 2The Catholic University of
Korea, Seoul, Republic of Korea.
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Background and aims: The purpose of this study was to investigate a
possible association between the use of cilostazol (a phosphodiesterase
type 3 inhibitor) and the development of chronic kidney disease (CKD)
through a post-hoc analysis of a cohort of patients with type 2 diabetes
Materials and methods: From January 2000 to December 2006, 620
patients with type 2 diabetes without diabetic kidney disease (estimated
glomerular filtration rate [eGFR] > 90ml/min/1.73m2 and
normoalbuminuria [24-hour urine albumin excretion < 30mg/day by con-
secutive two or more measurements]) were enrolled. The indications for
cilostazol use were patients who were over 40 years of age or who had
additional cardiovascular risk factors (a family history of cardiovascular
disease, hypertension, smoking, dyslipidemia) or had a symptom with
intermittent claudication and peripheral artery disease in one or both
limbs. The eGFR was measured more than once every year to check the
patients’ renal function. New-onset CKD was defined as a decreased
eGFR of < 60 ml/min/1.73m2 using a Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation. A logistic regression
model was used to estimate the adjusted odds ratio with 95% confidence
intervals of incident CKD associated with cilostazol use both overall and
by cumulative duration of use.
Results: Themean age and duration of diabetes were 54.5 ± 8.3 years and
6.9 ± 5.6 years, respectively. The baseline eGFR and albumin excretion
rate were 101.9 ± 8.1 and 10.1 ± 6.7 mg/day. The median follow-up time
was 12.1 years. During the study, 86 patients (13.9%) progressed to CKD.
After adjusting for multiple confounding factors, the use of cilostazol was
significantly associated with a reduced risk of incident CKD (adjusted OR
0.49, 95% CI 0.26-0.93; P = 0.028). A duration-response relation was
also observed. The use of cilostazol for more than 10 years associated
with a reduced risk of CKD (adjusted OR 0.50, 95% CI 0.25-0.98; P =
0.044). When the duration-response was considered as a continuous var-
iable, the significant association between cilostazol and the development
of CKD remained (adjusted OR 0.94 per one year cilostazol use, 95% CI
0.89-0.99; P = 0.017).
Conclusion: The results of this study showed that the use of cilostazol, a
phosphodiesterase inhibitor, was associated with a reduced risk of new-
onset CKD. In fact, a longer duration of cilostazol use tended to decrease
the risk of new-onset CKD.
Disclosure: Y. Ahn: None.
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Resistant starch ameliorates advanced glycation endproduct-induced
albuminuria in a mouse model of type 2 diabetes
M. Snelson, S.M. Tan, K. Sourris, G. Higgins, R. Lindblom, V. Thallas-
Bonke, M.E. Cooper, M.T. Coughlan;
Department of Diabetes, Monash University, Melbourne, Australia.

Background and aims: Long-term excess intake of dietary advanced
glycation endproducts (AGEs) contributes to chronic renal injury.
Recent research implicates gut dysbiosis in the progression of diabetic
nephropathy, however, the role of dietary AGEs in gut dysbiosis and renal
injury in the context of diabetes has not yet been explored. The aim of this
study was to investigate whether excess consumption of dietary AGEs
cause gut dysbiosis, exacerbating renal injury in a mouse model of type 2
diabetes. A secondary aim was to elucidate whether a high fibre diet
(resistant starch), may be protective against diabetic nephropathy via
altering gut homeostasis.
Materials and methods: Six week old diabetic mice (db/db) (BKS.Cg-
Dock7m+/+Leprdb/J) on a C57BL/KsJ background and age-matched
non-diabetic control mice (db/m) were randomised (n=12/group) to re-
ceive a low AGE (LAGE, unbaked rodent chow) or a high AGE diet
(HAGE, baked at 160°C for 1 hour), with or without 25% resistant starch
(RS) for 10 weeks. All diets were isocaloric. 24-hour urine was collected
for the assessment of albuminuria. At 15 weeks of age, mice were fasted
and an oral glucose tolerance test (2g/kg lean body mass) was performed.

At 16 weeks of age, intestinal permeability was assessed in vivo by the
clearance of FITC-labelled dextran (500mg/kg body weight). Glycated
haemoglobin was assessed using a Roche cobas b101 analyser.
Results: The high AGE diet exacerbated albuminuria in db/db mice
(874.4±154.8 vs 536.2±96.5μg/24h, P<0.05, db/db HAGE vs db/db
LAGE), and this AGE-induced increase in albuminuria was attenuated
by RS (874.4±154.8 vs 515.5±71.9μg/24h, P<0.05, db/db HAGE vs db/
dbHAGE+RS). Db/dbmice had increased gut permeability compared to
db/mmice (2.38±0.32 vs 1.05±0.11μg/ml, P<0.01, db/db LAGE vs db/m
LAGE). Furthermore, the high AGE diet increased gut permeability of
db/db mice (3.43±0.43 vs 2.38±0.32μg/ml, P=0.06, db/db HAGE vs db/
db LAGE), an effect not observed in RS-fed db/db mice (2.38±0.32 vs
2.86±0.35μg/ml, P>0.05, db/db LAGE vs db/db LAGE+RS). Following
OGTT, db/dbmice had a higher glucose AUC (74.08±5.98 vs 17.54±2.32
mmol/L x min, P<0.05, db/db LAGE vs db/m LAGE) and glycated
haemoglobin (10.47±1.96 vs 4.06±0.12, P<0.05, db/db LAGE vs db/m
LAGE) compared to db/m mice. Neither the high AGE diet nor the
resistant starch supplemented diets influenced glycaemic control in db/
db or db/m mice, as reflected by OGTTAUC (74.08±5.98 vs 75.29±6.45
vs 75.29±6.45 vs 72.64±7.16 mmol/L x min, P>0.05, db/db LAGE vs db/
db LAGE+RS vs db/db HAGE vs db/db HAGE+RS), or glycated
haemoglobin (10.61±0.46 vs 9.65±0.55 vs 10.98±0.67 vs 10.58±0.67
% glycated haemoglobin, P>0.05, db/db LAGE vs db/db LAGE+RS vs
db/db HAGE vs db/db HAGE+RS).
Conclusion: A high AGE diet led to increased intestinal permeability,
which was associated with worsening albuminuria in db/db mice.
Resistant starch was protective against high AGE induced albuminuria
in db/db mice, effects which are not dependant on changes in glucose
homeostasis. These preliminary studies support the notion that dietary
AGEs contribute to renal disease via alterations in gut homeostasis and
suggest a potential role for resistant starch as a renoprotective agent.
Disclosure: M. Snelson: None.
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One-year eGFRdecline rate is a good predictor for prognosis of renal
failure in patients with type 2 diabetes
S. Meguro1, J. Nojima1,2, N. Ohkawa3, M. Furukoshi4, T. Kawai5, H.
Itoh1;
1Nephrology, Endocrinology, andMetabolism, Keio University, 2Internal
Medicine, Eiju General Hospital, 3Asahi Kasei Pharma Corporation,
4Asahi Kasei Corporation, 5Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan.

Background and aims: Patients who lose renal function faster than the
average age-related decline in eGFR tend to progress to ESRD.
Progressive renal decline was defined as an eGFR loss of ≥ 3.3% per
year, but the calculation of this annual average renal decline rate requires
lifelong observation. In this study, we used a data smoothing technique to
analyze eGFR trajectories and successfully identified starting points of
meaningful eGFR decline.
Materials and methods: All type 2 diabetes patients seen between
June 2001 and October 2014 were candidates for this study. Among these
patients, subjects whose eGFR was measured more than twice in a half-
year for more than three years were included. Patients with no eGFR
examination more than a year during the study period, or a mean eGFR
< 60 mL/min/1.73 m2 at baseline were excluded. We performed a
smoothing technique called locally weighted regression method to reduce
the fluctuation in eGFR trajectory. Every eGFR value was smoothed
(eGFRmonthly smoothing data) and average eGFRmonthly smoothing data in every
half-year was calculated for each patient (eGFRhalf year). We calculated
each 1-year eGFR decline rate from the difference between each
eGFRhalf year value and that of the previous year. We also used the max-
imum value of eGFRhalf year for ROC analysis. The endpoint was defined
as a decline of eGFRhalf year to less than half of eGFR at baseline.
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Results:A total of 2533 patients with type 2 diabetes were included in this
study. The mean eGFR at baseline was 77.1 ± 13mL/min per 1.73 m2. The
mean follow-up period was 9.1 ± 3.0 years. During the follow-up period,
85 (3.4%) patients reached the endpoint. When we performed ROC anal-
ysis for the endpoint, AUC of 1-year eGFR decline rate was 0.949. We
examined the predictive value of the cut-off value of 7.5%, and found a
sensitivity of 98.8% and specificity of 82.3%. The AUC of albuminuria at
baseline was 0.684 and that of mean eGFR at baseline was 0.576.Whenwe
analyzed the cumulative renal endpoint incidence in subjects with a 1-year
eGFR decline rate ≥ 7.5% with the Kaplan-Meier method (Figure), the
average survival period was 98 months, and only 1 (0.05%) patient whose
1-year eGFR decline rate was always < 7.5% reached an endpoint.
Conclusion: The predictive accuracy of the smoothed 1-year eGFR de-
cline rate for renal prognosis is high compared with other indicators. In
cases where the 1-year eGFR decline rate is ever greater than 7.5%, the
prognosis may be poor.

Supported by: Asahi Kasei Corporation
Disclosure: S. Meguro: Grants; Asahi Kasei. Lecture/other fees;
Astrazeneka, Takeda, Boehringer-ingelheim.
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ADIPOQ gene polymorphisms and changes in renal function in a
cohort from the community, the prospective D.E.S.I.R. study
F. Fumeron1,2, A. Pikelaiti1,2, A. Nicolas1,3, B. Balkau4, M. Marre1,5, G.
Velho1, R. Roussel1,5;
1INSERMUMRS1138, Centre de Recherche des Cordeliers, Paris, 2Univ
Paris Diderot, Sorbonne Paris Cité, Paris, 3Univ Pierre et Marie Curie,
Sorbonne Universités, Paris, 4INSERM, CESP Centre for research in
Epidemiology and Population Health, U1018, Villejuif, 5Dept. Of
Diabetology, Endocrinology and Nutrition, APHP, Paris, France.

Background and aims: High adiponectin levels are associated with di-
abetic nephropathy. Polymorphisms of the adiponectin gene (ADIPOQ)
have been associated with nephropathy, both in type 1 and type 2 diabe-
tes. Nevertheless, it is not known whether ADIPOQ polymorphisms are
associated with renal function in the general population. We evaluated
whether ADIPOQ polymorphisms were associated with changes in renal
function in a community cohort, the D.E.S.I.R. (Data from
Epidemiological Study on Insulin Resistance Syndrome) study.
Materials andmethods: TheD.E.S.I.R. study, a prospective cohort from
the general population, recruited 5,212 men and women from western
France, in the age range 30-65 years. Among those with a 9-year fol-
low-up, 4220 born in mainland France were genotyped for 4 ADIPOQ
polymorphisms (rs2241766, rs266729, rs17300539 and rs1501299).
Adiponectin levels were measured by radioimmunoassay in a sample of
250 subjects. Estimated glomerular filtration rate (eGFR) was calculated
according to the "Modification of Diet in Renal Disease" formula
(MDRD). Progression towards chronic kidney disease (CKD) during
follow-up was defined by an eGFR below 60 ml/min/1.73 m2 on at least
one follow-up visit. We have also considered the criterion "Certain Drop
in eGFR" as proposed by the Kidney Disease Improving Global
Outcomes (KDIGO) group.
Results: Progression towards CKD (defined as eGFR<60 ml/ min/1.73
m2) during follow-up was observed in 225 participants. The KDIGO
criterion "Certain Drop in eGFR" of CKD progression was fulfilled by
251 participants during follow-up. We observed an association between
the ADIPOQ rs2241766 SNP (+45T>G) and CKD progression defined
by the KDIGO criterion. The +45G carriers had a lower risk of progres-
sion with an odds-ratio of 0.61 (95% CI 0.43-0.86, p=0.006, by logistic
regression, adjusted for sex, age, and body mass index). Change in eGFR
during the follow-up was also associated with +45T>G polymorphism.
The +45G allele was associated with a lower decrease in eGFR after 9
years (-6.76, -5.38, -4.35 ml/min/1.73 m2 in TT, TG and GG genotypes,
respectively, p=0.014, by linear regression adjusted for sex, age, BMI).
These results remained significant after exclusion of people with diabetes,
at baseline or at follow-up. The +45G allele was associated with higher
adiponectin levels (p=0.003, ANCOVA adjusted for sex, age, BMI, gly-
cemic status). No associationwas found between renal parameters and the
other ADIPOQ polymorphisms.
Conclusion: The ADIPOQ +45G allele associated with higher
adiponectin levels was negatively associated with progression towards
CKD in this community-based cohort. The same allele has been positive-
ly associated with nephropathy in our previous studies in people with type
1 and type 2 diabetes. This supports the hypothesis of opposite roles of
adiponectin in renal function according to the clinical and metabolic
background. High adiponectin levels may be beneficial in healthy
subjects.
Disclosure: F. Fumeron: None.
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Correlation of diabetic nephropathy with platelet hyperactivity, von
Willebrand factor, protein S and protein C activity in patients with
type 1 diabetes
K. Sarkisova1, M. Shestakova1,2, I.R. Jarek-Martynowa2, A. Ilyin2, L.
Nikankina2, L. Chirkova2, M. Shamkhalova2;
1I.M. Sechenov First Moscow State Medical University, 2Endocrinology
Research Centre, Moscow, Russian Federation.

Background and aims: Diabetes is associated with accelerated athero-
sclerosis and an increased risk of clinical cardiovascular disease.
However, little is known about platelet activation as a risk factor for
cardiovascular disease in DM1 patients with nephropathy. The aim of this
study was to assess the impact of level of fasting plasma glucose, HbA1c,
glomerular filtration rate (GFR), albumin excretion rate (AER) on the
platelet activity, endothelial dysfunction and the physiological anticoag-
ulant activity in patients with DM1.
Materials and methods: Study has been reviewed by the Local Ethics
Committee it has been performed in accordance with the ethical standards
laid down in the Helsinki Declaration. We examined 60 patients with DM1
(age 28,1±6,5,HbA1c 9,1±1,8%).With normoalbuminuriaAER in themorn-
ing urine <20 mg/L (n=38); microalbuminuria AER <199 mg/L(n=17);
macroalbuminuria AER ≥200 mg/L (n=5). On the background euglycemia
(fasting plasma glucose ≤6,5 (5,7±1,06) mmol/l), and hyperglycemia (fpg
≥12 (13,2±2,35) mmol/l) were measured induced platelet aggregation (IPA)
in whole blood using ADF, arachidonic acid, ristocetin, thrombin (tRaP-6),
collagen bymultiple electrode platelet aggregometry (Multiplate); physiolog-
ical anticoagulants (protein S, protein C, AT-III), and von Willebrand factor
was determined byELISA;GFRby standardEPI formula. Statistical analysis
was performed with SPSS 22,0 for Windows, p<0.05.
Results: Platelet aggregation using ADF, arachidonic acid, ristocetin was
significantly increased on the background of hyperglycemia compared
with euglycemia (р=0,01, p=0,02, р=0,016 respectively) (W-test).
Platelet aggregation using ADF was higher in patients with
macroalbuminuria 82,0 [61,0;86,0] compared with microalbuminuria pa-
tients 47,5 [38,7; 68,2], р=0,014 (U-test). von Willebrand factor was
higher in patients with microalbuminuria 0,76 [0,54;1,04] and with
macroalbuminuria 0,77 [0,58; 0,85] compared with normoalbuminuria
patients 0,47 [0,28; 0,59],р=0,01 (U-test). Рrotein S activity was signifi-
cantly increased in group with GFR 45-59 ml/min/1.73 m2 80,3[68,1;
97,2] compared with group with GFR ≥60 ml/min/1.73 m2 103,8[87,4;
109,9], р=0,021 (U-test). Рrotein C activity was significantly increased in
group with GFR 45-59 ml/min/1.73 m2 114,5 [95,3; 122,1] compared
with group with GFR ≥60 ml/min/1.73 m2 138,9 [124,2; 158,5],
р=0,007 (U-test). Platelet aggregation using ADF was correlated nega-
tively with GFR (r=-0,253;р=0,03). Level of HbA1c was correlated pos-
itively with increased platelet aggregation using arachidonic acid
(r=0,299;р=0,03) and protein C activity (r=0,375;р=0,02).
Conclusion: Hyperglycemia, increased level of HbA1c, diabetic ne-
phropathy are associated with platelet hyperactivity and endothelial dys-
function which may increase the risk of adverse cardiovascular and cere-
brovascular events. An increase in the activity of physiological anticoag-
ulants in later stages of nephropathy may be a compensatory reaction of
the organism for the hypercoagulable condition in patients with DM1.
Disclosure: K. Sarkisova: None.

1059
The assessment of relationship of osteopontin with vascular compli-
cations progression and the risk of adverse outcomes in patients with
long-term type 1 diabetes

M. Arutyunova1, A. Glazunova1, I. Klephortova1, S. Martynov1, O.
Manchenko1, I. Ulianova1, A. Ilyin1, N. Goncharov1, G. Katziya1, M.
Shamkhalova1, M. Shestakova1,2;
1Endocrinology Research Centre, 2I.M. Sechenov First Moscow State
Medical University, Moscow, Russian Federation.

Background and aims:To investigate the association between osteopon-
tin (OPN) and vascular complications of diabetes, and the risk of adverse
events developments in patients with long-term type 1 diabetes mellitus
(DM1)
Materials and methods: The study included 156 patients with long-term
DM1 (more than 20 years). We have estimated the renal status, severity of
cardiovascular pathology, and frequency of adverse outcomes such as:
doubling the level of creatinine, reaching the terminal stage of chronic
kidney disease (CKD), developing nonfatal myocardial infarction, stroke,
amputation, urgent hospitalization, death within 5 years of observation.
Results: Serum OPN was higher in persons with terminal stage of CKD
who are on dialysis therapy and who underwent renal transplantation
(TP), and lower was - in patients without CKD. The differences were
statistically significant: between a group of people without CKD and
patients with CKD 1-4, dialysis patients and those, who underwent TP
(p=0.0027; p=0.0246; p=0.0249, respectively). In patients with albumin-
uria, the level of OPN was also significantly higher than in individuals
with normoalbuminuria (49.9 ng/ml [24.3, 67.85] vs 28.1 ng/ml [12.4,
46.7]; p = 0.005). Elevated serum levels of OPN were associated with
young patients (r=-0.249; p=0.048), low body mass index (BMI) (r=-
0.267; p=0.020), increased albuminuria (r=0.42; p=0.0104), serum level
of C-reactive protein (r=0.426;p=0.0378), left ventricular hypertrophy -
LVMI (r=0,257; p=0,0279), vitamin D deficiency (r=-0.224; p=0.0280).
The relationship of OPN with the ADMA marker was found (r=0.290;
p=0.0103). According to the OPN serum concentration level, patients
were divided into 3 groups: the 1st group of OPN 5-17 ng/ml, the 2d
group 17.1-59.0 ng/ml, the 3d group 59.1 -145, 6 ng/ml. Groups 1 and 2
were differed in the degree of calcification of the coronary arteries, such
was identificated with using of a multispiral computed tomography of
heart with Agatston index definition (p=0.048), groups 1 and 3 were
differed with respect to BMI (p=0.003), the level of albuminuria
(p=0.010), vitamin D (p=0.047) and ADMA (p=0.013), and groups 2
and 3 - by BMI (p=0,012), albuminuria (p=0,018) and ADMA
(p=0,021). The development of adverse events during the 5-year fol-
low-up period (28.2%) was associated with a higher value of the OPN
(50.6 ng/ml [23.8, 62.2] vs 38.9 ng/ml [16, 51.2]; p=0.010).
Conclusion: The study demonstrates the diagnostic value of serum OPN
not only in verification of specific for diabetes cardiovascular and renal
pathology, which has already got formed, but also in predicting the risks
of progression of late diabetic complications and mortality of patients
with long-term CD1 flow.
Disclosure: M. Arutyunova: None.
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The detoxifying capacity of carnosine in vitro and in renal cells
V. Peters1, C.P. Schmitt2, B. Singler1, P. Nawroth3, T. Fleming3, A.
Amberger4, K. Klika5, J. Zschocke4, T. Weigand1;
1Division of Metabolic Diseases, University of Heidelberg, 2Division of
Paediatric Nephrology, University of Heidelberg, 3Division of
Endocrinology, University of Heidelberg, Heidelberg, Germany,
4Division of Human Genetics, Medical University Innsbruck,
Innsbruck, Austria, 5Molecular Structure Analysis, German Cancer
Research Center (DKFZ), Heidelberg, Germany.

Background and aims:Methylglyoxal (MG) is a reactive carbonyl spe-
cies that accumulates under diabetic conditions and essentially contrib-
utes to diabetic complications. Carnosine has previously been described
as a quencher of reactive metabolites and to mitigate long term diabetic
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complications such diabetic nephropathy. We therefore analyzed the
mode and detoxification capacity of carnosine against MG in cell free
environment and cultured renal cells.
Materials and methods: Interactions of carnosine and MG were evalu-
ated spectrophotometrically and by NMR analysis of the formed adducts.
Carnosine dependent reduction of MG induced AGE and CEL formation
of from human serum albumin was measured by ELISA and Western
Blot. Renal cells were incubated with increasing carnosine to MG ratios
and incubation times; cell viability was measured byMTTassay. Putative
carnosine transporters were quantitated by qPCR, intracellular carnosine
uptake by radiolabeled carnosine-uptake assay.
Results: NMR studies revealed the formation of oligo/polymeric prod-
ucts of MG, catalyzed by carnosine. The addition of carnosine (≥100:1 to
MG) and anserine (≥200:1 to MG) reduced the formation of AGEs
(p≤0.05) and CEL (p≤0.05). In renal cells, carnosine (0 to 5 mM) did
not restoreMG impaired cell viability (0 to 1mM) in short- and long-term
incubation experiments. Neither cellular SOD and GPx expression, nor
SOD activity or GSH levels were altered by carnosine addition. Putative
carnosine transporters were only expressed in tubular cells and uptake of
radiolabeled carnosine was very low (0.04±0.02% in tubular cells and
0.05±0.02% in mesangial cells after 24h).
Conclusion: Carnosine interacts with MG in vitro by catalyzing the for-
mation of MG oligo- and polymers .This action, however, in cultured
renal cells does not result in protection from MG induced toxicity, i.e.
does not increase cell viability or elements of the cellular stress protection
system. Intracellular carnosine uptake is low, carnosine to MG ratios
required to induce protective effects are not reached. Intracellular
carnosine metabolism and compartmentalization should now be ana-
lyzed. These results suggest high importance of internal carnosine
metabolism.
Supported by: SFB 1118 (DDG)
Disclosure: V. Peters: None.
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The new, volatile biomarkers of chronic kidney disease and
coexisting type 2 diabetes
P. Miarka1, B. Grabowska2, M. Skowron2, A. Pietrzycka3, I. Sliwka4;
1Department of Nephrology, Medical College, Jagiellonian University,
2Institute of Nuclear Physics Polish Academy of Sciences, 3Medical
College, Jagiellonian University, Faculty of Pharmacy, 4Department of
Nephrology, Institute of Nuclear Physics Polish Academy of Sciences,
Krakow, Poland.

Background and aims: Chromatographic studies on breath composition
are aimed at finding volatile markers useful for medical diagnostics or in
screening investigations. Studies leading to the development of screening
breath tests are especially important for the diagnostics of chronic kidney
disease (CKD) and type 2 diabetes mellitus (T2DM). The aim of the
presented study was to confirm diagnostic usefulness of chosen volatile
compounds detected in breath, which are suggested as potential bio-
markers of renal dysfunction and diabetes.
Materials andmethods:Breath samples were collected from 20 patients
with CKD. Among these 20 patients, all with CKD, 10 patients had also
T2DM or glucose intolerance. The control group, consisting of 6 women
and 4 men. All exhaled air samples were analyzed using gas chromato-
graph (Agilent 6890GC) coupled with mass spectrometer (5975MSD).
Thermal desorption was applied as the enrichment method.
Results: Patients were characterized by increased creatinine, urea, homo-
cysteine (Hcy) and glutathione (GSH) levels. Liver enzymes values, lipid
levels and inflammation markers remained within normal limits. The
group of patients with CKD and diabetic nephropathy had significantly
different kidney function parameters (p<0.05). Diagnostically promising
results were obtained for trimethylamine (TMA) and sulphur compounds.
TMAwas detected only in CKD patients. Higher breath concentrations of

methanethiol (MeSH) were observed in CKD patients with coexisting
diabetes than in patients with renal dysfunction only or in the healthy
group. There was a tendency of increasing MeSH concentration in breath
with increasing total glutathione in plasma (r=0.53, p=0.0026). Also, a
trend of increasing dimethylsulfide (DMS) levels detected in breath was
noticed with an increase of hydrogen sulfide concentration in plasma
(r=0.74; p=0.00001) as well as with aspartate aminotransferase (AST),
(r=0.61; p=0.001).
Conclusion: The presented results suggest the possibility of applying
TMA, MeSH, and DMS detection in breath as diagnostic methods.
Disclosure: P. Miarka: None.
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Mitochondrial dysfunction defines a population of young people with
type 1 diabetes at risk of kidney disease
J.M. Forbes1, N. Flemming1, D. McCarthy1, K. Boot2, N. D'Silva3, L.
Gallo1, D.R. Thorburn4, A. Russell5, D. Johnson5, G. Morahan6, T.
Jones7, J. Couper8, K. Donaghue9, M. Hodson10, T. O'Moore-Sullivan3;
1Mater Research Institute - The University of Queensland, Brisbane,
2David Serisier Biobank, Mater Health Service, Brisbane, 3Diabetes and
Endocrinology, Mater Health Service, Brisbane, 4Murdoch Children's
Research Institute, Melbourne, 5Metro South Health, Brisbane, 6Harry
Perkins Institute of Medical Research, Perth, 7Telethon Kid's Institute,
Perth, 8Women's and Children's Hospital, Adelaide, 9Children's at
Westmead, Sydney, 10Metabolomics Australia - The University of
Queensland, Brisbane, Australia.

Background and aims: Recent evidence suggests that kidney disease in
Type 1 diabetes (T1D) develops much earlier than previously appreciated.
In adolescents with type 1 diabetes (T1D), the highest tertile of urinary
albumin-to-creatinine ratio (uACR), a marker of endothelial dysfunction,
predicts renal and cardiovascular disease risk. Another factor implicated
in the development of diabetic kidney disease (DKD) is mitochondrial
dysfunction. The objective of this study was to examine the relationships
between mitochondrial function, uACR and estimated glomerular filtra-
tion rate (eGFR) in young people with T1D.
Materials and methods: In this cross-sectional study, adolescents
and young adults with T1D were recruited [n=100; 20.0±2.8 yrs;
M:F-54:46, HbA1c-66.1(12.3) mmol/mol; diabetes duration-10.7
±5.2 yrs; BMI-24.5(5.3) kg/m2]. Mean uACR was determined from
3 morning urine samples collected from each study participant. The
study population was then divided into uACR tertiles. Lower
(uACR ≤0.66 mg/mmol; n=33) and middle (uACR 0.67-1.16;
n=33) tertiles were defined as having low-moderate risk of future
DKD and those in the upper tertile (uACR ≥1.17; n=34) as having
the highest risk. SeaHorse XF analyser was used for mitochondrial
functional assays in circulating leukocytes. Urinary metabolomics
by LC MSMS, GCMS and HPLC measured central carbon metabo-
lites, nucleotides, fatty and amino acids.
Results: A majority (99.7%) of participants had hyperfiltration [CKDEPI

eGFR, 135.0(13.8) ml/min/m2) and individuals in the upper tertile of
uACR had the highest median eGFR (P <0.031 vs low risk tertile; age,
gender and diabetes duration adjusted). In a generalized linear model
which included HbA1c, BMI, diabetes duration, sex and age, a significant
inverse relationship was identified between eGFR-CKDEPI and logACR
in the upper tertile, as compared with both lower risk tertiles (vs middle,
P=9.8x10-5; vs lower, P=2x10-16). Mitochondrial function (ATP depen-
dent respiration) in circulating leukocytes, was decreased in individuals in
the higher uACR tertile, compared with the two lower uACR tertiles
(P=0.008). Multivariate modelling of urinary metabolites identified a
signature which separated individuals in the upper uACR tertile from
the lower risk tertiles.
Conclusion: Young individuals with type 1 diabetes and higher risk of
DKD have mitochondrial dysfunction and an inverse relationship
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between GFR and uACR. These features are similar to those in individ-
uals with progressive kidney disease, warranting further investigation.
Supported by: DIACOMP-NIH/NIDDK; KHA; NHMRC
Disclosure: J.M. Forbes: Grants; NIH/NIDDK DIACOMP Pilot and
Feasilibility Program, Kidney Health Australia, National health and
Medical Research Council of Australia.

1063
Exome-chip association analyses for diabetic nephropathy and esti-
mated glomerular filtration rate in Chinese patients with type 2
diabetes
C.Y.Y. Cheung1, C.H. Lee1, C.S.M. Tang2, A. Xu1, K.W. Au1, C.H.Y.
Fong1, K.H.M. Kwok1, W.S. Chow1, Y.C. Woo1, M.M.A. Yuen1, K.C.B.
Tan1, T.H. Lam3, H.F. Tse1, P.C. Sham4, K.S.L. Lam1;
1Department ofMedicine, The University of Hong Kong, 2Department of
Surgery, The University of Hong Kong, 3School of Public Health, The
University of Hong Kong, 4Department of Psychiatry, The University of
Hong Kong, Pokfulam, Hong Kong.

Background and aims: Diabetic nephropathy (DN) is the leading cause
for end stage renal disease. Despite evidence showing that genetic sus-
ceptibility plays a role in the development of DN, the genetic determi-
nants of DN remains poorly understood. This study aimed to identify
novel single nucleotide polymorphisms (SNPs) associated with DN and
a quantitative measure of renal function, the estimated glomerular filtra-
tion rate (eGFR), among Chinese patients with type 2 diabetes.
Materials and methods: Exome-chip association analyses for DN and
eGFR were conducted by genotyping 1689 DN cases and 1227 non-DN
controls from the Hong KongWest Diabetes Registry (HKWDR). DN cases
were defined as subjects with the presence of either microalbuminuria or
macroalbuminuria, as indicated by the patient’s urinary albumin-to-
creatinine ratio in two random urine samples, collected within 6 months,
according to the American Diabetes Association criteria; or having an abnor-
mal eGFR<60 mL/min/1.73m2. Those with normoalbuminuria and an
eGFR≥60 mL/min/1.73m2 were classified as non-DN controls. All subjects
were genotyped using the custom Asian Exomechip. Single variant associa-
tion analyseswere conducted on 77,343 and 78,026 SNPs forDNand eGFR,
respectively. The associations of SNPs with DN and eGFR were examined
by multiple logistic and linear regression analyses, respectively, with adjust-
ment for age, sex, duration of diabetes and presence of hypertension.
Results:A total of 7 SNPs located in 6 loci showed evidence of association
with DN (P<1x10-4). The strongest association was identified at rs7315438
(P=8.32x10-6; OR[95%CI]: 0.76[0.68-0.86]), an intergenic variant located
between the TBX3 andMED13L genes. A suggestive association was also
identified at rs9313307 (P=5.07x10-5; OR[95%CI]: 1.46[1.22-1.75]), lo-
cated upstream of the TENM2. In the analysis for eGFR, 12 SNPs located
in 10 loci were associated with eGFR at P<1x10-4. The TENM2 rs9313307,
which also demonstrated an association with DN, was found to be signif-
icantly associated with eGFR (P=7.04x10-7;β[95%CI]: -0.2[-0.28, -0.12]).
Several low-frequency missense variants at ZKSCAN2 (rs61746620;
P=9.75x10-6; β[95%CI]: -1.67[-2.41, -0.93]), BRICD5 (rs199775669;
P=6.20x10-5; β[95%CI]: -1.64[-2.43, -0.84]), and MUC17
(rs150088438; P=7.53x10-5; β[95%CI]: -0.88[-1.32, -0.44]) also demon-
strated suggestive associations with eGFR.
Conclusion: We have identified the associations of several novel loci
with DN and/or eGFR in the exome-chip association analyses among
Chinese patients with type 2 diabetes. Although genome-wide signifi-
cance was not found for any of the identified SNPs, several genes, such
as TBX3, TENM2 andMUC17, are potential functional candidates for DN
and altered eGFR. Further replication studies in independent cohorts
would serve to validate our findings.
Supported by: Hong Kong Research Grant Council:Theme Based
Research Scheme (T12-705/11).
Disclosure: C.Y.Y. Cheung: None.

1064
Interleukin-21 receptor (IL-21R) blockade reduces the development
of albuminuria in a uninephrectomised db/db mouse model of dia-
betic nephropathy
A. Seth, L. Burke, S. Madalli, H. Brant, L. Liang, S. Heasman, R.
Ettinger, M. Coghlan, C. Moreno Quinn, D.J. Baker;
CVMD, MedImmune, Cambridge, UK.

Background and aims: Chronic kidney disease (CKD) encompasses a
range of disorders affecting kidney structure and function that affect an
estimated 10% of the world’s population. Current treatments are limited
to blockade of the renin-angiotensin system, however, the identification
of novel mechanisms contributing to CKD provide the potential for new
classes of therapies. Here we explore a role for blocking interleukin-21
receptor (IL-21R) signalling in a murine model of diabetic nephropathy
(DN). IL21R is a type I cytokine receptor and has been detected on
glomeruli and tubules in both mouse and man. IL21R has been reported
to play a role in intrarenal T-cell accumulation and is upregulated in
murine models of DN. Similarly, genetic perturbation of IL21R signalling
has protective effects against kidney disease in murine models of accel-
erated autoimmune disease.
Materials and methods: Here we utilise the uninephrectomized type 2
diabetic db/dbmouse model to test the effect of a blockingmurine IL21R-
Fc fusion protein (mIL21R-Fc) on markers of CKD. Mice underwent
uninephrectomy at 7 weeks of age andwere randomised by urine albumin
to creatinine ratio (UACR) at 15 weeks of age. mIL-21R-Fc (400ug/
mouse 3x week; n=14) or control (n=14) was administered intraperitone-
ally (i.p.) from 16-21 weeks of age. Blood and urine was collected at 15,
18 and 20 weeks, and terminal tissues were collected at 21 weeks of age.
Plasma glucose, plasma creatinine, urine albumin, and urine creatinine
were measured to determine in vivo efficacy of mIL21R-Fc on renal
function. Protein levels of kidney damage markers and cytokines were
also assayed ex vivo in parallel with an immunohistochemical assessment
of glomerular damage.
Results:At 15 weeks of age the UACR levels were 245 mg/g ± 21 for the
control group and 249 mg/g ± 35 for the mIL21R-Fc group. Treatment
with mIL21R-Fc significantly attenuated the progression of albuminuria
at 18 and 20 weeks compared to vehicle control (% change in UACR;
treatment 27% ± 9 versus control 47% ± 9 at 18weeks; treatment 24% ± 9
versus control 65% ± 14 at 20 weeks, p = 0.035). These therapeutic
effects were associated with a reduction in renal protein levels of the
inflammatory cytokine macrophage inflammatory protein 3alpha (MIP-
3a; control 130 pg/ml ± 18 v treatment 78 ± 6 pg/ml p=0.041). mIL21R-
Fc also reduced renal vascular endothelial growth factor (VEGF) protein
levels (control 6 ± 1 pg/ml versus treatment 4.1 ± 0.6 pg/ml p=0.014, n=9-
12). mIL21R-Fc did not affect histopathological scoring of glomerular
damage and no differences in blood urea nitrogen (BUN) or plasma
glucose were detected between treatments.
Conclusion: In summary, blockade of IL-21R signalling attenuates albu-
minuria in a diabetic nephropathymodel andmay act by reducingMIP-3a
levels. MIP-3a is a chemokine that has been reported to attract T lympho-
cyte, and previous reports that intrarenal CD4+ Tcell accumulation occurs
via an IL-21R-dependent pathway support this interpretation. Silencing
VEGF signalling has been reported to improve DN in mice suggesting
that IL-21R blockade may also act by reducing VEGF signalling.
Blockade of IL-21R signalling may provide a novel pathway for the
treatment of diabetic nephropathy.
Disclosure: A. Seth: None.

1065
Renal TNF-alpha-induced protein 2 is altered in diabetic
nephropathy
F. Barutta, S. Bellini, G. Bruno, G. Gruden;
Medical Sciences, University of Turin, Turin, Italy.
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Background and aims: Diabetic nephropathy (DN) is characterised by
increased glomerular permeability to proteins. Hyperglycemia, hyperten-
sion, and inflammatory processes are believed to play a key role in the
pathogenesis of the complication by inducing podocyte injury. The cyto-
solic protein TNF-α-Induced Protein 2 (TNFAIP2), also known as B94, is
induced by TNF-α, an inflammatory cytokine implicated in the patho-
genesis of DN, and by retinoic acid, a key regulator of podocyte pheno-
type. This raises the possibility that TNFAIP2 may play a role in DN and
represent a new target for intervention; however, there is no information
on TNFAIP2 in diabetic or other kidney diseases. Our aim was, thus, to
establish if TNFAIP2 expression is altered in DN and to investigate if
DN-related insults modulate TNFAIP2 in cultured podocytes.
Materials and methods: Human kidney biopsies: TNFAIP2 protein ex-
pression was studied in kidney biopsies from type 2 diabetic patients
(n=6) and control non-diabetic subjects (n=6) by immunohistochemistry.
Experimental diabetes: diabetes was induced in eight-week-old male
C57BL6 mice by intraperitoneal injection of streptozotocin at a dose of
55 mg/kg in citrate buffer. Control animals were injected with citrate
buffer alone. Diabetic (DM n=15) and control (ND n=15) animals were
euthanized 14 weeks following induction of diabetes and expression of
TNFAIP2 was studied by either immunohistochemistry or immunofluo-
rescence in the renal cortex. Prior to sacrifice, blood samples were taken
and urine collected over 18-hours for urinary albumin concentration mea-
surement by ELISA. In a subgroup of animals, glomeruli were isolated
using a modified Dynabead method and TNFAIP2 levels assessed by real
time PCR and immunoblotting. In vitro experiments: cultured podocytes
were exposed to high glucose (25 mM), mechanical stretch (10% elon-
gation), TNF-α (50 ng/mL), or retinoic acid (1μM) for various time
periods and TNFAIP2 expression analysed real-time PCR and immuno-
blotting. Control cells were studied in parallel.
Results: Only few glomerular cells stained positively for TNFAIP2 in
normal human kidney biopsies, but immunostaining for TNFAIP2 was
significantly enhanced in patients with DN (ND: 1.42±0.44; DM: 7.21
±1.35; mean ± SD; p<0.05 DM vs. ND). In mice, blood glucose, glycated
albumin, and albumin excretion rate were significantly higher in the pres-
ence of diabetes, confirming the development of DN. Glomerular
TNFAIP2 expression was significantly increased in diabetic mice com-
pared to controls as assessed by immunohistochemistry (ND: 2.00±0.18;
DM: 6.09±0.66; mean ± ESM; p<0.05 DM vs. ND) and real time PCR
(ND: 037±0.05; DM: 1.04±0.17; p<0.05 DM vs. ND). Furthermore,
podocytes were the predominant glomerular cell type expressing
TNFAIP2 as suggested by staining distribution and confirmed by immu-
nostaining for TNFAIP2 and podocin on serial cortex sections. Cultured
podocytes constitutively express TNFAIP2 at both mRNA and protein
level. TNFAIP2 expression was enhanced in podocytes exposed to high
glucose (vehicle: 1.00±0.01; HG: 2.60±0.36, p<0.01), TNF-α (vehicle:
1.00±0.01; TNF-α: 2.31±0.24; p<0.01), and retinoid acid (vehicle: 1.00
±0.1; RA: 1.75±0.06; p<0.01), while no changes were observed in
podocytes exposed to mechanical stretch.
Conclusion: Glomerular TNFAIP2 expression was enhanced in both
human and experimental DN, particularly in podocytes. Furthermore,
DN-related insults increased TNFAIP2 expression in podocytes, provid-
ing a potential underlying mechanism of TNFAIP2 overexpression.
Supported by: JDRF
Disclosure: F. Barutta: None.

1066
Atg5 deficiency in endothelial cells contributes to the development of
IL-6 dependent endothelial to mesenchymal transition and kidney
fibrosis
T. Yuta1, S.M. Lee1, Z. Dongqing1, K. Kanasaki1,2, D. Koya1,2;
1Diabetology and Endocrinology, Kanazawa Medical University,
Kahoku-Gun, 2Anticipatory Molecular Food Science and Technology,
Kanazawa Medical University, Kahoku-Gun, Ishikawa, Japan.

Background and aims: Autophagy is a catabolic process that preserves
cellular homeostasis via autophagic clearance. Dysregulation of autoph-
agy is well known contributor in the development of organ dysfunction.
There is considerable understanding of the molecular and biological func-
tions of autophagy in pathophysiological conditions. There are some
reports showing autophagy deficiency contributes to endothelial dysfunc-
tion in patients with diabetes. However, the role of autophagy within the
vasculature is ambiguous.
Materials andmethods: In this study to test the role of autophagy within
endothelium, we utilized human microvascular endothelial cells
(HMVECs) and endothelial specific Atg5 knockout mice (atg5endo,
Atg5f/f; Cdh5Cre/+). HMVECs were treated with Atg5 siRNA and
atg5endo mice were treated with streptozotocin (STZ) or high fat diet
(HFD).
Results: Inhibition of autophagy in human microvascular endothelial
cells (HMVECs) and in the endothelial specific atg5endo mice are associ-
ated with the induction of IL-6 and increased rate of endothelial-to-
mesenchymal transition (EndMT), which contributes in kidney fibrosis.
IL-6 secretion was remarkably higher in Atg5 siRNA-transfected
HMVECs culture medium; neutralization of IL-6 by specific antibody
completely inhibited EndMT in Atg5 siRNA-transfected HMVECs.
Atg5 siRNA-transfected HMVECs exhibited significantly enhanced
TGF-β/p-Smad3 signaling; unexpectedly EndMT in Atg5 siRNA-
transfected HMVECs was independent from TGF-β/p-Smad3 pathway
revealed by specific neutralizing antibody experiment. Similar to the
in vivo data, atg5endo mice displayed kidney fibrosis when compared to
littermate control associated with higher level of plasma IL-6, induction
of EndMT, and increased TGF-β/p-Smad3 levels. Such fibrosis in
atg5endo mice was accelerated when mice were either treated STZ or fed
with HFD.
Conclusion: These results revealed that the essential role of autophagy in
endothelial cell homeostasis and the disruption of such endothelial au-
tophagy could lead to IL-6 dependent EndMT and kidney fibrosis asso-
ciated with diabetes and metabolic syndrome.
Supported by: Japan Society for the Promotion of Science
Disclosure: T. Yuta: None.

1067
Targeting the C5a-C5aR1 signalling axis in diabetic kidney disease
M.T. Coughlan1, S.M. Tan1, E.I. Ekinci2, M. Snelson1, S.A. Penfold1,
G.C. Higgins1, R.S. Lindblom1, K.C. Sourris1, V. Thallas-Bonke1, G.
Jerums2, A. Skene3, D.A. Power4, R.J. MacIsaac5, M.E. Cooper1, T.M.
Woodruff6;
1Department of Diabetes, Monash University, Melbourne, 2Department
of Medicine, The University of Melbourne, Melbourne, 3Department of
Anatomical Pathology, Austin Health, Melbourne, 4Department of
Nephrology, Alfred Health, Melbourne, 5Departments of Endocrinology
and Diabetes, St Vincent's Hospital, Melbourne6Laboratory of
Neuroinflammation, The University of Queensland, Brisbane, Australia.

Background and aims: The complement system plays a central role in
the activation of innate immunity, inflammation and tissue remodelling.
The complement activation fragment C5a is the most potent pro-
inflammatory effector molecule of the complement system. Although
previous studies indicate an association between activation of comple-
ment and diabetic kidney disease (DKD), the role of C5a and its receptor,
C5aR1, in mediating injury in the kidney in diabetes has yet to be deter-
mined. The aim of this study was to investigate the role of complement
C5a and its receptor, C5aR1 in the development of diabetic kidney
disease.
Materials and methods: The spontaneously diabetic Ins2-Akita mouse
model was used to characterise the changes in complement activation
products associated with DKD (n=8 mice/group). Streptozotocin-
induced diabetic C57BL/6 mice were treated with the highly selective
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C5aR1 antagonist, PMX-53 (2mg/kg/day), in drinking water for 24
weeks (n=8-15 mice/group). Kidney injury was assessed by urine albu-
min excretion. Complement was examined by qRT-PCR, ELISA or im-
munohistochemistry (IHC). C5a was measured in plasma from patients
with diabetes (n=16) or non-diabetic controls (n=40) by ELISA. C5aR1
was determined in renal biopsies from patients with DKD (n=23) and
non-diabetic controls (healthy donors, n=6) by IHC.
Results: Ins2-Akita mice displayed upregulated gene expression of C5
(1.27±0.31 vs 6.35±2.10 AU; p=0.05) and C5aR1 in the renal cortex
(0.95±0.08 vs 1.34±0.11 AU; p=0.02) compared to wildtype littermates.
Urinary C5a was increased in Ins2-Akita mice (50±9 vs 151±32 pg/24 hr,
p<0.01). Blockade of C5a-C5aR1 signalling with PMX-53 resulted in
decreased urinary albumin in diabetic mice when compared to vehicle-
treated diabetic controls (83±18 vs 30±9μg/24 h; p=0.02). Plasma levels
of C5a were increased in patients with type 1 diabetes compared to age-
matched non-diabetic controls (110±23.5 vs 35±2ng/ml; p<0.0001).
Examination of C5aR1 in human kidney by IHC revealed upregulation
in the glomeruli and tubulointerstitium of renal biopsies from subjects
with DKD compared to non-diabetic controls (15.7±1.8 vs 5.1±1.9;
p=0.003).
Conclusion: The C5a-C5aR1 signalling axis is activated in human and
mouse DKD. A pilot study using PMX-53 indicates that blockade of C5a-
C5aR1 signalling attenuates albuminuria in experimental diabetes.
Further studies are required to validate C5aR1 as a therapeutic target in
diabetic kidney disease.
Supported by: JDRF
Disclosure: M.T. Coughlan: Grants; JDRF.
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Prognostic value of glycosuria amount during hyperglycaemia in
patients with type 1 diabetes and risk for diabetic nephropathy (DN)
M. Marre1, C. Carpentier2, K. Mohammedi1, N. Belhatem1, B. duly-
bouhanick3, V. Rohmer2, P. Rodien2, A. Bumbu1, S. Hadjadj4, R.
Roussel1, L. Potier1, G. Velho5, S. Dubois2;
1Diabetology, Bichat Hospital, AP-HP, Paris, 2CHU Angers, Angers,
3CHU Rangueil, Toulouse, 4Diabetology, CHU Poitiers, Poitiers,
5INSERM U1138, Paris, France.

Background and aims: Only a fraction of T1DM patients with poor
glycemic control develop DN due to selective haemodynamic
changes, maybe in tubulo-glomerular feed-back. We examined the
prognostic value of changes produced by hyperglycemia in
Glomerular Filtration Rate (GFR) and solute clearances (glucose,
lithium, sodium, total osmols) in T1DM patients at risk for DN:
glomerular hyperfiltration (hyperGFR), and/or microalbuminuria
(Urinary Albumin Excretion (UAE) 30-300mg/24 h) compared to
low risk controls (normal GFR and UAE).
Materials and methods: In 1990-92, 108 T1DM patients without DN
attending a University Hospital were screened for microalbuminuria
and hyperGFR (>mean+ 2SD of age-matched healthy controls;
51CrEDTA plasma disappearance technique). 32 underwent renal tests
described below: 21 at high risk for DN (9 with isolated hyperGFR,
11 with microalbuminuria, including 4 with both), and 11 at low risk
(normal GFR and UAE despite poor glycaemic control, including 6
with T1DM duration >20 years). GFR and Effective Renal Plasma
Flow (ERPF, Iodothalamate and Hippurate infusion techniques),
Fractional Clearances (Fract Cl) of glucose, lithium (marker of prox-
imal tubular reabsorption), sodium, and total osmols were measured
during 2 clamp-periods in the same test: normoglycaemia, then
hyperglycaemia. Follow-up was until 2016, with time to occurrence
of DN (UAE>300mg/24h), eGFR<60 mL/min/1.73m2, End Stage
Renal Disease, or all-cause death as primary end point.
Results: At baseline, 53 patients were at high risk (36 with hyperGFR,
10 with microalbuminuria, 7 with both), and 55 ones at low risk. The
participants to renal tests at high risk were comparable to low risk ones
for age (32(SD13) years), sex ratio (53% women), T1DM duration
(median15 (interquartiles 9-22) years), and HbA1c (9.1 (2.1)%), all
representative of the whole cohort. Glycaemia rose similarly in both
groups from 6.1(2.0) to 15.6(5) mM. Their GFR and ERPF were sim-
ilar in normoglycaemia (139(31) and 631(219) mL/min/1.73m2). On
hyperglycaemia, GFR increased by 4(median, ranges -6, 18)% and
ERPF by 6(-7, 24)% in the high risk group, vs decreases of -6(-13,
1)% for GFR and 1(-15,6)% for ERPF in the low risk group (p<0.05
for both). On hyperglycaemia, glycosuria was twice lower in the high
risk group than in the low risk one (0.341(0.247) vs 0.611(0.435)
mmol/min; p<0.05), with reduced changes in Fract Cl of glucose
(2.2(1.5)x10-3 vs 5.1(3.9) x10-3(p< 0.01 ), lithium (-1.1(30.1)vs +32
(47); p<0.05), osmols (124(166) vs 284(267); p< 0.05), and sodium
(-0.54(39) vs +35(62); p=0.06).Participants with isolated hyperGFR
and those with microalbuminuria were not different. At follow-up (me-
dian duration 22 (interquartiles 12-26) years), 15 high risk patients
underwent primary end points, vs 6 low risk ones (OR 3 .47 (95%
CI 1.14-11.96; p=0.03 after adjustments on age, sex, T1DM duration,
and follow-up duration).
Conclusion: Reduced glycosuria during hyperglycaemia is a risk for DN
in T1DM patients.
Disclosure: M. Marre: Grants; Novo Nordisk, Servier. Honorarium;
MSD, Novartis, Novo Nordisk, Sanofi, Servier. Non-financial support;
Abbott, Intarcia, Eli Lilly.
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Serum uromodulin predicts a decline in kidney function indepen-
dently from the presence of type 2 diabetes
E. Brandtner1, A. Leiherer1, A.Muendlein1, C.H. Saely2, K. Geiger1, A.
Mader3, P. Schwerzler3, P. Fraunberger4, H. Drexel5;
1Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Medical Central Laboratory, Feldkirch, Austria, 5Drexel University
College of Medicine, Philadelphia, USA.

Background and aims:Uromodulin is the most abundant protein excret-
ed in urine. Low uromodulin has been found to be associated with type 2
diabetes (T2DM) as well as with chronic kidney disease (CKD). Whether
it also predicts a future decline in kidney function is not known and is
addressed in the present study.
Materials andmethods:Wemeasured serum uromodulin in 529 patients
undergoing coronary angiography for the evaluation of established or
suspected coronary artery disease (CAD).
Results: Uromodulin was lower in patients with T2DM than in non-
diabetic subjects (148±70 vs. 171±79; p=0.001) and significantly corre-
lated with estimated glomerular filtration rate (eGFR; r=0.242, p<0.001)
and, inversely, with the albumin creatinine ratio (ACR; r=-0.120,
p=0.012). It was significantly lower in patients with CKD (eGFR <60
ml/min/1.73 m2) than in those with normal kidney function (72±29 vs.
169±76 ng/ml; p<0.001), and also in patients with albuminuria than in
patients without increased albumin excretion (149±72 vs. 168±78 ng/ml;
p=0.008). Further, uromodulin at baseline was significantly lower in pa-
tients who developed an eGFR <60 ml/min/1.73 m2 during 4 years of
follow-up compared to those who did not (127±42 vs. 180±79ng/ml,
p=0.003). It was inversely associated with declining eGFR even after full
adjustment including ACR, baseline CAD and the presence of T2DM
(OR=0.354 [95%CI 0.131-0.957], p=0.041). The inclusion of
uromodulin to a basic prediction model for CKD increased the model
performance (C-statistic 0.844 vs. 0.804, p=0.049).
Conclusion: In conclusion, we for the first time show that serum
uromodulin predicts a decline in kidney function independently from
conventional risk factors including T2DM.
Disclosure: E. Brandtner: None.
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Normoalbuminuric renal impairment in type 2 diabetes is associated
with a high risk of death. The Renal Insufficiency And
Cardiovascular Events (RIACE) study
G. Pugliese1, A. Solini2, E. Orsi3, E. Bonora4, C. Fondelli5, R. Trevisan6,
M.Vedovato7, F. Cavalot8, O. lamacchia9, S. Morano1, A. Nicolucci10, G.
Penno2;
1La Sapienza University, Rome, 2University of Pisa, Pisa, Italy, 3IRCCS
Cà Granda - Ospedale Maggiore Policlinico Foundation, Milan,
4University and Hospital Trust of Verona, Verona, 5University of Siena,
Siena, 6Azienda Ospedaliera Papa Giovanni XXIII, Bergamo,
7University of Padua, Padua, 8University of Turin, Orbassano,
9University of Foggia, Foggia, 10Center for Outcomes Research and
Clinical Epidemiology (CORESEARCH), Pescara, Italy.

Background and aims: Nonalbuminuric renal impairment has become
the prevailing phenotype of diabetic kidney disease (DKD) in patients
with type 2 diabetes and an estimated glomerular filtration rate (eGFR)
<60ml/min/1.73m2, though a few data are available on death rate in these
individuals. This study aimed at assessing the rate and determinants of all-
cause death in the nonalbuminuric phenotype, as compared with the al-
buminuric ones.
Materials and methods: The Renal Insufficiency And Cardiovascular
Events (RIACE) Italian Multicenter Study is an observational,

prospective, cohort study enrolling 15,773 consecutive non-dialytic pa-
tients with type 2 diabetes in 2006-2008 in 19 outpatients Diabetes
Clinics in Italy. Baseline cardiovascular risk factors, complications and
treatments were recorded. Based on baseline albuminuria and eGFR,
patients were classified as having: no DKD (nonalbuminuric non-
chronic kidney disease, CKD), albuminuria alone (albuminuric non-
CKD), reduced eGFR alone (nonalbuminuric CKD), or both (albumin-
uric CKD). Vital status on October 31, 2015 was retrieved for 15,656
patients (99.26%).
Results:After a follow-up of 7.4±2.1 years, death rate was 31.0 per 1,000
person-years (95% CI 30.01-32.04). There was a gradual increase in
crude mortality rates from nonalbuminuric non-CKD (19.87 [18.87-
20.86]) to albuminuric CKD (90.25 [83.41-97.08]), with a higher death
rate for nonalbuminuric CKD (61.49 [56.59-66.40]) than for albuminuric
non-CKD (36.79 [34.23-39.35]). Unadjusted HRs were 1.696 (95% CI
1.528-1.883), 3.020 (2.630-3.467), and 5.366 (4.623-6.227) for albumin-
uric non-CKD, nonalbuminuric CKD, and albuminuric CKD, respective-
ly. Differences between albuminuric non-CKD and nonalbuminuric CKD
disappeared after adjustment for age and multiple confounders. Trends
were similar in males and females. However, when patients were strati-
fied by age, in the youngest category (<55 years) subjects with
nonalbuminuric CKD had the highest crude mortality rates and unadjust-
ed and adjusted HRs, even higher than subjects with albuminuric CKD.
In normoalbuminuric subjects with an eGFR <45 ml/min/1.73m2, espe-
cially with low albuminuria (10-29 mg/day), risk was higher than in
microalbuminuric and similar to macroalbuminuric individuals with pre-
served eGFR. At recursive partitioning and amalgamation analysis, prev-
alent CVD and lower HDL cholesterol were the most relevant correlates
of mortality in all phenotypes. Other correlates differed among DKD
phenotypes; albuminuria >8.3 mg/day and higher waist circumference
were associated with a higher likelihood of death in the nonalbuminuric
form.
Conclusion: Mortality risk is elevated in nonalbuminuric renal impair-
ment, particularly so in younger individuals and in those with an eGFR
<45ml/min/1.73m2 and low albuminuria. Correlates of death partly differ
from those of the albuminuric phenotypes.
Clinical Trial Registration Number: NCT00715481
Supported by: Diabete Ricerca, DEM, Eli Lilly, BE, Chiesi, takeda
Disclosure: G. Pugliese: Grants; Research Foundation of the Italian
Diabetes Society (Diabete Ricerca), Diabetes, Endocrinology and
Metabolism (DEM) Foundation, Eli-Lilly Italia, Boehringer Ingelheim,
Chiesi Farmaceutici, Takeda.

1071
Nonalbuminuric diabetic kidney disease in type 1 diabetes: associa-
tion with the risk of major vascular outcomes and all-cause mortality
M. Garofolo, E. Russo, R. Miccoli, D. Lucchesi, L. Giusti, V. Sancho
Bornez, G. Daniele, G. Penno, S. Del Prato;
Endocrinology and Metabolism, University of Pisa, Pisa, Italy.

Background and aims:Different diabetic kidney disease (DKD) pheno-
types has been described not only in type 2, but also in type 1 diabetes.
Despite improvements in care, individuals with type 1 diabetes, mostly
those with DKD, have higher mortality and reduced life expectancy (LE)
compared with the general population. Recently, a prognostic model to
assess the risk of major outcomes and all-cause death in type 1 diabetes
has been developed from data of the EURODIAB Prospective
Complication Study (PCS). Here we evaluated the association of different
DKD phenotypes with the EURODIABPCS risk score andwith all-cause
mortality in a cohort of 774 type 1 diabetic individuals.
Materials and methods: The EURODIAB PCS absolute risk, stratified
as low- (LR, score up to 15), intermediate- (IR, score 16 to 20), and high-
(HR, score 20 or higher), the distribution of the different DKD pheno-
types [no DKD, stages 1-2 DKD, nonalbuminuric stage ≥3 DKD (Alb-
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DKD), albuminuric stage ≥3 DKD (Alb+DKD)] and all-cause mortality
in a mean follow-up of 8.25±2.34 years (median 7.58 years, IQR 6.47-
9.73) have been evaluated in a cohort of 774 individuals with type 1
diabetes belonging to a single center (men/women 52.6/47.4%, 40.2
±11.7 year-old with a mean diabetes duration of 19.3±12.2 years and
HbA1c of 7.83±1.18%, 62.1±12.9 mmol/mol). Adjudications of DKD
phenotypes were made by blinded investigators.
Results: Out of 774 subjects, 692 (89.4%) had no DKD, 53 (6.8%)
had DKD stages 1-2, 17 (2.2%) had Alb-DKD stage ≥3 and 12
(1.6%) had Alb+DKD stage ≥3. Risk score distribution was: LR n.
466 (60.2%), IR n. 205 (26.5%) and HR n. 103 (13.3%) in the
whole cohort, and LR n. 461 (62.9%), IR n. 195 (26.6%) and HR
n. 77 (10.5%) after exclusion of 41 type 1 diabetic individuals
(5.3%) who already had major outcomes. Prevalence of subjects
with high score was: no DKD, 9.1%; DKD stages 1-2, 34.0%;
Alb-DKD, 64.7%; Alb+DKD, 91.7% (p<0.0001). All cause mortal-
ity increased through DKD phenotypes: no DKD, 3.0%; DKD
stages 1-2, 15.1%, HR 4.504 (95%CI: 1.992-10.186); Alb-DKD,
29.4%, HR 8.573 (3.222-22.815); Alb+DKD, 50.0%, HR 20.683
(8.292-51.587) (Kaplan-Meier, logrank p<0.0001). Accounting in
Cox regression for age (HR 1.070; 1.044-1.098, p<0.0001) and
sex (men: HR 1.922; 0.969-3.813, p=0.061), HRs for all-cause mor-
tality compared to no DKD were: DKD stages 1-2, 3.841 (1.686-
8.750, p=0.001); Alb-DKD, 2.970 (1.018-8.662, p=0.046); Alb+
DKD, 7.441 (2.781-19.911, p<0.0001). In a second Cox model,
accounting for sex and the EURODIAB score (intermediate risk:
HR 3.346, 1.201-9.321, p=0.021; high risk: HR 11.736, 4.437-
31.044, p<0.0001), HRs for all-cause mortality compared to no
DKD were: DKD stages 1-2, 2.571 (1.113-5.939, p=0.027); Alb-
DKD, 2.772 (0.968-7.943, p=0.058); Alb+DKD, 4.584 (1.691-
12.421, p=0.003). Trends in trajectories of both Kaplan-Meier anal-
ysis of all-cause mortality as well of each model of the Cox regres-
sion were confirmed after exclusion of the 41 individuals who have
had previous MACE.
Conclusion: In type 1 diabetes, the Alb-DKD phenotype has a preva-
lence of 2.2% and accounts for 20.7% of all DKDs and is independently
associated with an increased risk of major vascular outcomes and an high
all-cause mortality rate, to the same extent as the albuminuric stages 1-2
DKD. The highest risk and the highest mortality rate were observed in
Alb+DKD. Intensive cardiovascular prevention strategies should be ap-
plied to these subjects.
Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure: M. Garofolo: None.

1072
Diabetes Kidney Disease (DKD) severity classifications and therapy
impact in a real-world setting across 5EU/US
V. Higgins, A. Leith, M. Kelly, A. Ellams;
Adelphi Real World, Bollington, UK.

Background and aims: The strong correlation between type 2 diabetes
mellitus (T2DM), cardiovascular and renal complications is well docu-
mented and by addressing multifactorial risks, it is claimed that diabetes-
related complications can be reduced. This analysis explores the co-
existence of these conditions amongst T2DM patients, clinical versus
physician-driven diabetes kidney disease (DKD) severity label assign-
ment and subsequent impact on therapy class choice by DKD severity
stratification.
Materials and methods: Data were drawn from the 2016 Diabetes
Disease Specific Programme in the US and EU. Diabetes specialists
and primary care physicians (PCPs) completed forms for the next 10
consulting T2DM patients, including current antidiabetic therapy,
HbA1c, estimated glomerular filtration rate (eGFR) test value,
physician-reported diagnosis of DKD (categorized as [1] mild renal or

[2] moderate/severe renal), congestive heart failure (CHF) and body mass
index (BMI) derived fromweight and height reporting. Physicians did not
report eGFR stages or BMI classifications and these were retrospectively
applied to the data based on clinical criteria. DKD labelling via derived
eGFR scores was defined as stages 1-5. Obesity labelling via BMI was
>30 kg/m2.
Results: A total of 352 specialists, 501 PCPs, and 8,523 T2DM patients
were included across US and 5EU. Of these, 41% had T2DM-only, 30%
T2DM+obesity, 14% T2DM+DKD (eGFR stage 1-5), 13% T2DM+
DKD+obesity and only 1% with T2DM+DKD+obesity+HF. 28% of pa-
tients had an eGFR-confirmed DKD diagnosis compared to only 9% of
patients receiving a physician-confirmed DKD diagnostic label. When
comparing the physician severity labelling vs. eGFR score, 33% of pa-
tients were not classified with the same DKD stage. When looking at
which therapy class is prescribed at which eGFR stage, there is evidence
of some contraindicated usage across DKD stages in a real-world setting
predominantly with metformin, sulfonylurea (SU) and dipeptidyl
peptidase-4 inhibitors (DPP-4i) therapy classes.
Conclusion: DKD prevalence is high amongst T2DM patients in a real-
world setting, with around two-thirds of DKD patient cases not being
recognized by the physician according to derived eGFR staging. As a
result, there is evidence that some contraindicated therapy options may
be being prescribed at various DKD stages. Further education around
DKD severity classifications could address these issues.
Disclosure: V. Higgins: None.

1073
Evolution of renal function in type 2 diabetics: a retrospective study
of the last 12 years
C. Ferrinho1, R. Fonseca1, C. Bello1, F.S. Santos1, C. Gouveia1, J.S.
Duarte1, J. Azinheira2, C. Vasconcelos1;
1Endocrinologia, Diabetes e Metabolismo, Centro Hospitalar Lisboa
Ocidental, 2Patologia Clínica, Centro Hospitalar Lisboa Ocidental,
Lisboa, Portugal.

Background and aims: Albuminuria is associated with progression to
chronic kidney disease, is a strong predictor of cardiovascular risk and is
associated with an increase in all-cause and cardiovascular mortality. It is
more relevant in patients at higher risk, such as type 2 diabetics. Our aim
was to evaluate the variation of the renal function rate in type 2 diabetic
patients, between 2005 and 2016, considering albuminuria and other
potentially relevant factors, such as the duration of the disease, presence
of comorbidities and treatments.
Materials and methods: Retrospective observational study in 1031
consecutive patients with type 2 diabetes mellitus followed for at
least three years. We collected 39 clinical, laboratory and therapeu-
tic variables from our electronic dataset. A total of 7371 determina-
tions of albuminuria/creatininuria ratio were performed in our lab
and estimated GFR (eGFR) was based on the CKD-EPI formula.
Patients younger than 18 years, with other types of diabetes, im-
paired kidney function at first determination (eGFR < 60 mL/min/
1.73 m2) or transplanted were excluded. Results are presented by
median and standard error. We applied descriptive statistics
methods, Pearson’s correlations, Student T test for continuous var-
iables and the chi-square in the categorical variables.
Results: A total of 1031 patients were evaluated, with a predomi-
nance of female gender (59.3%). The initial age of the patients was
62.5 ± 0.3 years. The mean follow-up time was 5.9 ± 0.8 years. The
first albuminuria was 12.4 ± 9.7 mg/mg and the eGFR decreased an
initial value of 87.0 ± 0.4 to 74 ± 0.6 mL/min/1.73m2. There was
great prevalence of comorbidities: dyslipidemia (97.1 %), hyperten-
sion (91.7%), retinopathy (64.1%), obesity (41.8%) and mortality in
this period was 5.8% (60 patients) and there were 22.7% dropouts.
We found significant correlations between the eGFR variation and
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the initial albuminuria (p<0.01), age (p<0.01) and HbA1c (p=0.01).
During follow-up we found correlations with mean albuminuria
(p<0.01) and blood pressure, but especially mean pulse pressure
(p<0.01). Patients who died were older (p<0.01), had lower inicial
eGFR (p<0.01) and larger decline of eGFR (p<0.01).
Conclusion: Albuminuria is associated with the risk of progression
to chronic kidney disease, with the initial and the mean value being
significantly associated with a higher rate of decline in renal func-
tion (eGFR). The same for the initial blood pressure values and their
control during the follow-up (median= 6 years).The mortality in our
group was low and associated with initial age, with eGFR and its
decline, but not with albuminuria or other laboratorial variables in
the study population.
Disclosure: C. Ferrinho: None.

1074
Decreased plasma kallikrein activity is associated with kidney func-
tion decline in patients with type 1 diabetes
M.-A. Härma1,2, I. Toppila1,2, K. Uusi-Rauva1,2, V. Harjutsalo1,2, C.
Forsblom1,2, P.-H. Groop1,2, M. Lehto1,2, the FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland.

Background and aims: Kallikreins are serine proteases that release ki-
nins from kininogens and may be involved in the renin-angiotensin-
aldosterone system by converting prorenin into renin. It has been sug-
gested that kallikreins and kinins, through protease dependent signaling,
may play a role in the pathogenesis of kidney disease. We therefore
measured plasma kallikrein (KK) activity in patients with type 1 diabetes
(T1D) with various stages of diabetic nephropathy (DN). We also
assessed the genetic impact of the plasma KK cofactor gene KNG1 and
the upstream Factor XII gene F12.
Materials and methods: Plasma KK activity was determined with a
chromogenic assay (S-2302, Haemochrom Diagnostica) in 297 pa-
tients with T1D. All patients were investigated as part of the Finnish
Diabetic Nephropathy (FinnDiane) Study. DN was determined based
on urinary albumin excretion rate (AER): normal AER (<30 mg/24
h; n=166), microalbuminuria (≥30 and <300 mg/24 h; n=41),
macroalbuminuria (≥300 mg/24 h; n=38), and end-stage renal dis-
ease (ESRD; dialysis or transplantation; n=52). Renal function
(eGFR) was estimated by the CKD-EPI equation. Genotypic infor-
mation for the F12 and KNG1 genes was obtained from the
FinnDiane GWAS study.
Results: Plasma KK activity decreased by advancing stage of DN: nor-
mal AER (median 2.59 [IQR 1.39-4.10]), microalbuminuria (2.04 [1.22-
3.35]), macroalbuminuria (1.44 [0.96-2.83]), and ESRD (1.34 [0.71-
1.72]; p=1.23e-05). The activity was lower in patients on dialysis com-
pared to patients with kidney transplant (p=0.009). Notably, the plasma
KK activity differed by genotypes of the common functional variants F12
rs1801020 (p=7.16×10-15) and KNG1 rs5030062 (p=0.001) in such a
way that carriers of the rs1801020 minor (A) and the rs5030062 major
(A) alleles had in general lower plasma KK activity as shown below. The
activity correlated positively with eGFR (rs=0.34; p=2.72×10

-9), and this
association remained after adjustment for age, sex, diabetes duration,
waist circumference, HbA1c, and with the two functional variants and
their interaction (β=0.20 [95% CI 0.08-0.31], p=0.0006).
Conclusion: Plasma KK activity decreases with advancing stages of
kidney disease and correlates positively with eGFR in patients with
T1D. We also show that the plasma KK activity is associated with
functional genetic variants, that have previously been linked to cir-
culating Factor XII, renin and aldosterone protein levels. Whether
plasma KK by itself influences the development of DN remains to
be elucidated.

Supported by: Folkhäslan Research Foundation
Disclosure: M. Härma: None.

1075
Hypertriglyceridaemia, diabetic nephropathy and coronary heart
disease in type 1 diabetes: Simple association or causal relationship?
L. Stechemesser1, C. Forsblom2,3, N.M. Panduru4, I. Toppila2,3, M.-R.
Taskinen5, R. Weitgasser6, P.-H. Groop2,3;
1Internal Medicine 1, Paracelsus Medical University Clinic, Salzburg,
Austria, 2Folkhälsan Institute of Genetics, Folkhälsan Research Center,
Helsinki, 3Abdominal Center Nephrology, University of Helsinki and
Helsinki University Hospital, Helsinki, Finland, 42nd Clinical
Department, Diabetes Nutrition and Metabolic Diseases Chair, “Carol
Davila” University of Medicine and Pharmacy, Bucharest, Romania,
5Heart and Lung Centre, University of Helsinki and Helsinki University
Central Hospital, Helsinki, Finland, 6Department of Medicine,
Diakonissen-Wehrle Hospital, Salzburg, Austria.

Background and aims: Dyslipidemia is a major risk factor for diabetic
nephropathy and coronary heart disease (CHD), the most common causes
of premature death in type 1 diabetes (T1D). Data whether hypertriglyc-
eridemia is causally related to these diabetic complications are scarce. We
therefore investigated in patients with T1D, if hypertriglyceridemia is
causally related to diabetic nephropathy and CHD.
Materials and methods: This cross-sectional analysis was part of the
prospective, ongoing Finnish Diabetic Nephropathy Study (FinnDiane).
Between 1994 and 2015 data were obtained from 4481 T1D patients in
more than 80 hospitals or health centers across Finland. The potentially
causal effect of triglycerides on CHD and stages of nephropathy was
explored using Mendelian Randomization (MR) and a genetic risk score
(GRS) based on 96 SNPs associated with triglycerides in the literature.
The strength of MR is to create a form of a randomized controlled trial.
Based on triglycerides, which are strongly affected by genetic variants,
patients have been randomly allocated to different groups before birth.
Follow up period started at birth and ended at the study visit when clinical
endpoints were evaluated (>41 years of follow-up). MR analysis was
performed using the GMM estimation of structural mean models for
binary and the two-stage least squares method for continuous outcome.
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Results: In the entire cohort there were 47.8% females, age was 41±12.7
yrs, diabetes duration 25.1±13.1 yrs, and HbA1c 8.4±1.4%. CHD was
present in 8.3% of the patients, 18% had CKD stage 3-5, 12.5%
microalbuminuria, 13.8% macroalbuminuria and 9.7% ESRD. GRS
was associated with triglycerides (p<0.001), and the association remained
significant after adjustment for LDL-C and multiple combinations of
LDL-C, HDL-C, total cholesterol, ApoA1 and ApoB, sex, age, BMI
and systolic blood pressure (p<0.001). Triglycerides (p<0.001) but not
GRS (p=0.464) was associated with eGFR. However, instrumental vari-
ables regression showed no causal effect of triglycerides on eGFR
(p=0.470). Triglycerides (p<0.001) and GRS (p=0.002) was associated
with CHD. Notably, MR showed a causal effect of genetically elevated
triglycerides on CHD with a 2.5-fold elevated risk for each SD-elevation
of logTriglycerides.
Conclusion: In addition to confirming that triglycerides are associated
with CHD, our data also suggest that there is a causal link between
triglycerides and CHD in patients with T1D. In contrast, we found no
causal relationship between triglycerides and diabetic nephropathy in this
population.
Disclosure: L. Stechemesser: None.

1076
Reduced levels of anti-ageing hormone Klotho are associated with
microalbuminuria and predict renal function decline in patients with
type 2 diabetes
N. Fountoulakis, G. Maltese, N. Keswani, G. Viberti, L. Gnudi, J.
Karalliedde;
Cardiovascular Division, King's College London, London, UK.

Background and aims: Soluble Klotho (sKlotho) is a circulating anti-
ageing hormone involved in phosphate metabolism which is
renoprotective in animal studies. We have previously demonstrated in
type 1 diabetes mellitus an association between microalbuminuria (MA)
and reduced levels of sKlotho. It is unknown if sKlotho predicts renal
function decline in type 2 diabetes mellitus (T2DM) patients with pre-
served renal function and there is limited data on sKlotho levels in T2DM
patients with MA. The primary aim of our study was to investigate if
sKlotho predicts renal function decline in T2DM patients with relatively
preserved renal function.
Materials and methods: We studied 101 patients (60% male) with
T2DM, mean age (range) 60.3 years (40-82), duration of diabetes mean
± SD, 9.8±6.6 years, and estimated glomerular filtration rate (eGFR)>45
ml/min (mean eGFR 90.4± 19.7 ml/min) with and without residual MA
on renin angiotensin system (RAS) blockade. Patients were followed up
for a median (range) of 8 years (3-12 years) at Guy’s Hospital London
with standardised clinical and biochemical measurements. eGFR was
determined using the Chronic Kidney Disease Epidemiology
Collaboration equation. For each patient, a linear regression model of
time on eGFR was created, and slope of the regression line was used to
estimate changes in eGFR over time. sKlotho, serum phosphate (sPhos),
calcium (sCa) and Fibroblast growth factor 23 (FGF-23) were measured
from stored samples collected at baseline. The primary endpoint was
>50% decline in eGFR from baseline and/or death.
Results: Of the cohort 21% (n=21) reached the primary endpoint. Cox
regression analysis showed that baseline sKlotho level independently
predicted the primary endpoint after adjustment for risk predictors includ-
ing MA, HbA1c, sPhos, sCa, FGF-23, blood pressure (BP) variables, and
baseline eGFR (Hazard Ratio per 10-pg/mL increase, 0.47; 95%CI, 0.24-
0.98; P=0.04). Patients with residual MA (n=55) and without MA (n=46)
did not have any significant differences in age, duration of diabetes, FGF-
23, sPhos, sCa, eGFR, and glycaemic control. MA patients had higher
systolic BP (SBP) and body mass index (BMI) and significantly lower
levels of sKlotho median, interquartile range (IQR), 184.7 (131.2 to
274.6) pg/ml compared to patients without MA 231.3 (175.5 to 290.8)

pg/ml p=0.01 and this significant difference remained after adjustment for
SBP, BMI and other variables. Patients in the lowest quartile of sKlotho
had significantly faster annual rate of eGFR decline, median (IQR) of -3.3
(-4.5 to - 1.7) ml/min/year compared to the highest quartile, -1.4 (-2.8 to
0.02) ml/min/year, independent of other risk factors in multivariate anal-
yses, p=0.03.
Conclusion:We demonstrate in T2DM patients with relatively preserved
renal function, reduced levels of sKlotho are associated with MA and
predict significant renal function decline. The role of sKlotho as a novel
bio-marker of renal dysfunction and potential treatment target for
renoprotection in T2DM requires further evaluation.
Disclosure: N. Fountoulakis: None.
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Fructosamine 3-kinase and glyoxalase 1 polymorphisms and their
association with development of vascular complications in diabetes:
a 10-year follow-up study
J. Škrha jr.1,2, M. Flekač1, E. Horová1, A. Muravská2, M. Kalousová2,
M. Prázný1, J. Škrha1;
1Third Department of Medicine, First Faculty of Medicine, Charles
University and General University Hospital in Prague, 2Institute of
Medical Biochemistry and Laboratory Diagnostics, First Faculty of
Medicine, Charles University and General University Hospital in
Prague, Prague, Czech Republic.

Background and aims: Advanced glycation end-products are key
players in the pathogenesis of long-term vascular complications in diabe-
tes. Fructosamine 3-kinase (FN3K) and glyoxalase 1 (GLO1) are crucial
enzymes preventing excessive glycation processes. The aim of our study
was to evaluate an association of FN3K (rs3848403, rs1056534) and
GLO1 (rs4746) polymorphisms with development of chronic vascular
changes in diabetes.
Materials and methods: Totally, 467 subjects with diabetes were
enrolled within the study - 128 Type 1 /T1D/ aged 45 ± 14 yrs
and 339 Type 2 /T2D/ aged 64 ± 11 yrs. Mean duration of the study
was 10 years. DNA analysis was performed using RealTime PCR
and Taqman genotyping method for allelic discrimination (FN3K
polymorphisms) or PCR-RFLP method (GLO1 polymorphism).
Both at the beginning and at the end of the study basic
anthropometrical data, glycated hemoglobin HbA1c (in IFCC units),
glomerular f i l t rat ion rate (using CKD-EPI formula) and
(micro)albuminuria (albumin/creatinine ratio) were assessed, and
macrovascular endpoints were recorded. χ2 test was used to com-
pare the qualitative data.
Results: Diabetes control expressed by HbA1c was improved during
the study both in T1D and T2D (T1D: 70 ± 14 vs 62 ± 10
mmol/mol, p<0.0001; T2D: 64 ± 20 vs 57 ± 15 mmol/mol,
p<0.0001). Glomerular filtration rate was significantly increased in
T1D (108 ± 24 vs 122 ± 27 mL/min/1.73 m2, p<0.0001), whereas
no change was observed in T2D (107 ± 28 vs 108 ± 36 mL/min/
1.73 m2, NS). A new development of diabetic nephropathy was
observed in 6 % of T1D and 13 % of T2D, whereas 12 % of T1D
and 16 % of T2D transformed from micro- to normoalbuminuria.
Such improvement was observed neither in retinopathy nor neurop-
athy. Genotype frequencies of rs3848403, rs1056534 and rs4746
polymorphisms followed the expected frequencies according to
Hardy-Weinberg equilibrium and did not differ between T1D and
T2D. In T1D FN3K (rs3848403) TT genotype with mutated T allele
was significantly associated with development of diabetic nephrop-
athy (p<0.04) or a new microvascular endpoint (new nephropathy,
retinopathy or neuropathy) (p<0.02). Such association was not pres-
ent in T2D. Similarly, FN3K (rs1056534) CC genotype without
mutated G allele was significantly associated with development of
diabetic nephropathy in T1D (p<0.02), but not in T2D. There was
not observed any association of GLO1 rs4746 polymorphism with
the development of either micro- or macrovascular damage.
Conclusion: Our 10-year follow-up study showed improvement in dia-
betes treatment and partial regression of diabetic nephropathy. While
FN3K polymorphisms rs3848403 and rs1056534 may have some func-
tional effect in the development of diabetic angiopathy, especially in T1D,
the role of GLO1 rs4746 polymorphism is disputable and other factors
will act in this scenario.
Supported by: Grant 15-26705A, RVO-VFN00064165
Disclosure: J. Škrha jr.: Employment/Consultancy; Boehringer
Ingelheim GmbH. Lecture/other fees; Eli Lilly.

1078
Haemorheologic assessment for screening diabetic nephropathy in
type 2 diabetes
S. Lee, J. Kim, K. Park, J. You,M. Kim, J. Nam, J. Park, C. Ahn, K. Kim;
Yonsei University, Seoul, Republic of Korea.

Background and aims: Hemorheologic alterations or changes in blood
viscosity have been suggested to play a role in the pathogenesis of dia-
betic microvascular complications. We measured various hemorheologic
parameters in type 2 diabetes patients and assessed their possible role as a
diagnostic tool for diabetic nephropathy.
Materials and methods: Four hundred-seventy patients with type 2 di-
abetes were included in this study. Hemorheologic parameters, including
erythrocyte deformability, elongation index (EI), critical shear stress
(CSS), and aggregation index (AI) were measured using microfluidic
hemorheometer. Various metabolic parameters were assessed from
fasting blood samples and urinary albumin to creatinine ratio was used
to assess diabetic nephropathy.
Results: There were significant differences in Elongation index at 3
Pascal (EI at 3Pa), Fibrinogen/EI, and shear stress among patients in
different stages of chronic kidney disease (all p<0.05), EI at 3 Pa,
Fibrinogen/EI, and shear stress significantly differed among the groups.
Fibrinogen/EI differed between normal or CKD 1 and CKD 2 patients. In
multiple regression analysis, Fibrinogen/EI at 3Pa was an independent
predictor of albumin to creatinine ratio independent of age, ESR, hemat-
ocrit, HbA1c, and bodymass index (ß=0.101, p<0.05). Also, critical time,
critical stress, fibrinogen/EI at 3Pa, CSS/EI et 3Pa, ad fibrinogen/CSS at
3Pa were significantly different among patients at different stages of
diabetic nephropathy (all p< 0.05). Among the variables, Fibrinogen/EI
at 3Pa showed area under the ROC curve of 0.721, suggesting 860 mg/
dL% as a cut off point for diabetic nephropathy with the sensitivity of
74% and specificity of 62%.
Conclusion: Fibrinogen/EI is a sensitive parameter measured via point-
of-care testing for screening diabetic nephropathy in patients with type 2
diabetes.
Disclosure: S. Lee: None.

1079
Biomarkers associated with progression of renal disease in type 1
diabetes
M. Colombo1, E. Valo2, S. McGurnaghan3, L. Blackbourn3, R.N.
Dalton4, D. Dunger5, P.H. Groop2, P.M. McKeigue1, C. Forsblom2,
H.M. Colhoun3,6, SDRNT1BIO Investigators, FinnDiane Study Group;
1Usher Institute of Population Health Science and Informatics, University
of Edinburgh, Edinburgh, UK, 2Folkhälsan Institute of Genetics,
Folkhälsan Research Center, Helsinki, Finland, 3The Institute of
Genetics and Molecular Medicine, University of Edinburgh, Edinburgh,
4WellChild Laboratory, King's College London, London, 5Department of
Paediatrics, University of Cambridge, Cambridge, 6Department of Public
Health, NHS Fife, Kirkcaldy, UK.

Background and aims: To identify biomarkers associated with and/or
predictive of progression of renal disease in subjects with type 1 diabetes
mellitus (T1DM).
Materials and methods: The study comprised 926 patients with T1DM
recruited from diabetes clinics and primary care into the Scottish Diabetes
Research Network Type 1 Bioresource (SDRNT1BIO) and 315 patients
recruited as part of the FinnDiane project. FinnDiane participants were
oversampled for albuminuria. Retrospective and prospective clinical re-
cord measures of risk factors, eGFR and albuminuria and direct measures
of eGFR and albuminuria were available. Progression of renal disease
was evaluated by approximating eGFR trajectories for each patient by a
linear slope and by defining a rapid progressors category by dichotomiz-
ing the linear slope according to a threshold of a loss of more than 3 ml/
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min/1.732 per year. Biomarkers were measured in non-fasting serum
samples using the Luminex platform (30 protein biomarkers) and mass
spectrometry (94 metabolites). We investigated associations with eGFR
slopes through linear regression where each biomarker was evaluated
independently in models adjusted for age, sex and diabetes duration. A
cross-validated forward selection approach was adopted to create the
sparsest panel of biomarkers that would improve prediction.
Results: After setting a Bonferroni-corrected significance threshold of
4x10-4, 17 protein markers and 10 metabolites showed significant asso-
ciation with eGFR slopes beyond age, sex, diabetes duration and study
day eGFR (strongest associations with Kidney Injury Molecule-1
(KIM-1) beta=-0.37 (95% CI -0.42, -0.31), CD27 antigen beta=-0.39
(-0.47, -0.31), Alpha-1 Microglobulin beta=-0.30 (-0.36, -0.23)). These
associations were also present when considering the binary rapid
progressors outcome. KIM-1 was still significantly associated with
eGFR slopes and rapid progression even after further adjustment for
BMI, systolic blood pressure, diastolic blood pressure, HbA1c, HDL, total
cholesterol, smoking status and categorical albumin:creatinine ratio
(ACR). Serum KIM-1 was shown consistently to be the most strongly
associated biomarker, and was the most predictive marker in forward
selection. When predicting rapid progression, KIM-1 alone increased
the predictive performance of a model adjusted for age, sex, diabetes
duration and study day eGFR, from an AUC of 0.703 to 0.762.
Conclusion: Serum KIM-1 is the biomarker most associated with rapid
eGFR loss in patients with diabetes and significantly improves its predic-
tion above clinical data.
Supported by: JDRF
Disclosure: M. Colombo: None.

1080
Individuals with impaired glucose tolerance have a higher risk to
develop chronic kidney disease over ten years than individuals with
impaired fasting glucose
S.G.J. Diurlin, B. Daka, U. Lindblad, M.I. Hellgren;
Dep. of Primary Health Care, Institute of Medicine at Sahlgrenska
Academy, Gothenburg, Sweden.

Background and aims: Impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT) are insulin resistance states but differing in the
tissue aetiology of the insulin resistance. In summary, individuals with
IFG suffer primarily from beta cell insufficiency, while individuals with
IGT suffer primarily from insulin resistance in muscle tissue. The aim of
this study was to explore the difference in development of chronic kidney
disease stage 3 (CKD) between individuals with IFG and IGT over ten
years.
Materials and methods: A random sample of 2816 individuals, 30-75
years old, in a middle-sized town in South-west of Sweden, were exam-
ined in a longitudinal study. All participants performed an oral glucose
tolerance test and were examined by three specially educated nurses with
blood pressure, body weight and height. IFG and IGT were defined by
WHO criteria. Blood tests were drawn for S-creatinine and morning urine
was collected for urine albumin and creatinine. After a mean follow-up
time of 9.7 (7.8-11.6) years 1327 of the original participants were re-
examined following the same protocol. In this study we addressed indi-
viduals with IFG (n=29) and IGT (n=24) in both examinations. CKD
stage 3 was defined by estimated glomerular filtration rate (eGFR) ≤60
ml/min/1.73m2 according to CKD -epi.
Results:During follow-up a decrease in eGFR was observed in the study
population (mean=6.1 ml/min, SD=11.9). At baseline 2.1 % (n=28) of all
subjects (n=1327) had chronic kidney disease stage 3, while there at
follow-up was an increase to 8.3 % (n=109). The decrease in eGFR
was greater in those with IGT when compared to those with IFG; Δ
eGFR (IGT-IFG)= 8.5 ml/min, P= 0.003, CI= 2.8-14.2. There was in
particular a significant difference between individuals with IFG and those

with IGT considering the development of chronic kidney disease stage 3
after ten years, OR = 24.3, P= 0.016, CI= 1.8-327. These differences were
still significant after adjustments for age, sex and eGFR at baseline.
Conclusion: Subjects with IGT are at higher risk to develop nephropathy
when compared with subjects with IFG. Thus, it is particularly important
to identify individuals with IGT to implement lifestyle interventions and
when indicated also treatment with pharmaceuticals to prevent the devel-
opment of nephropathy.
Supported by: GU;(ALF), VGR, FoU, SI.
Disclosure: S.G.J. Diurlin: None.

1081
Non-alcoholic fatty liver disease significantly predicts future decline
in kidney function in angiographied coronary patients
C. Lins1, A. Vonbank2, D. Zanolin1, A. Leiherer1, A. Schuler2, A.
Muendlein1, P. Rein2, A. Mader3, P. Schwerzler3, H. Drexel4, C.H.
Saely2;
1Vorarlberg Institute for Vascular Investigation and Treatment, Feldkirch,
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Drexel University College of Medicine, Philadelphia, USA.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is
associated with insulin resistance, type 2 diabetes (T2DM), and an in-
creased risk of cardiovascular events. A potential association of NAFLD
with the decline of kidney function over time has not been investigated
yet and is addressed in the present study.
Materials and methods: We prospectively investigated a series of 981
consecutive patients referred to coronary angiography for the evaluation
of established or suspected coronary artery disease (CAD). NAFLD was
diagnosed using the validated fatty liver index, and the glomerular filtra-
tion rate (eGFR) was calculated both at baseline and after a follow-up
period of 4 years.
Results:At baseline, in patients with NAFLD (n=447; 45.6% of the study
cohort) the prevalence of T2DM and of the metabolic syndrome was
higher (32.7 vs. 18.8 %; p<0.001 and 72.9 vs. 23.0%; p<0.001, respec-
tively), whereas eGFRwas similar (73.2±20.0 vs. 72.9±21.3 ml/min/1.73
m2; p=0.812) when compared to subjects who did not have NAFLD.
Prospectively, NAFLD significantly predicted a decline in eGFR after
adjustment for age, gender, and eGFR at baseline (F=8.97; p=0.003)
and after further adjustment for smoking, LDL cholesterol, T2DM and
the MetS (F=7.35; p=0.007).
Conclusion:We conclude that NAFLD significantly predicts a decline in
kidney function over 4 years independently of baseline kidney function in
angiographied coronary patients.
Disclosure: C. Lins: None.

1082
Serum galectin-3 predicts progressive kidney disease in type 2
diabetes
K.C.B. Tan, S.W. Shiu, Y. Wong;
Department of Medicine, The University of Hong Kong, Hong Kong,
Hong Kong.

Background and aims: Galectin-3, a member of the multifunctional
galectin family, acts a broad-spectrum biological response modifier and
is involved in tissue fibrosis, immunity, and inflammatory response.
Recent evidence suggests that galectin-3 may play a role in the develop-
ment of diabetic and non-diabetic nephropathies and serum level of
galectin-3 may serve as a biomarker of inflammation and renal fibrosis.
We have therefore evaluated whether serum galectin-3 level can predict
progressive kidney disease in patients with type 2 diabetes.
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Materials and methods: Galectin-3 was measured in the baseline serum
samples by ELISA in 590 type 2 diabetic patients with estimated glomer-
ular filtrate rate (eGFR) >30 mL/min/1.73m2. Progressive kidney disease
was defined as a doubling of the serum creatinine concentration, dialysis
or transplant during follow up.
Results: 126 subject developed progressive kidney disease over 7.5 ± 4.4
years of follow up. At baseline, serum galectin-3 level significantly cor-
related with serum creatinine level and eGFR. Subjects with deterioration
in renal function had higher baseline serum galectin-3 level than those
whose renal function remained stable (9.07 ± 3.02 ng/ml vs 7.73 ± 2.18,
p<0.01). Serum galectin-3 was a significant independent predictor of
progressive kidney disease even after adjustment for age, gender,
smoking, baseline eGFR, systolic blood pressure, HbA1c and duration
of diabetes (p= 0.004, odds ratio 1.163, 95% CI 1.049-1.289).
Conclusion: Elevated serum galectin-3 level was associated with pro-
gression of diabetic kidney disease in type 2 diabetes and galectin-3
may be a potential useful biomarker to predict renal deterioration.
Disclosure: K.C.B. Tan: None.

1083
Components of metabolic syndrome and their causality for diabetic
nephropathy
I. Toppila1,2, E. Valo1,2, C. Forsblom1,2, N. Sandholm1,2, P.-H. Groop1,2,
the FinnDiane Study Group;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2Abdominal Center Nephrology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland.

Background and aims: The metabolic syndrome (MetS) is a risk factor
for diabetic nephropathy (DN), and the individual components of the
MetS are associated with DN. However, whether these components are
casually related to the pathogenesis of DN is unknown. This work there-
fore assesses potential causality.
Materials and methods: The study includes 4,533 participants with
Type 1 Diabetes (T1D) from the FinnDiane Study. The data on five
components of the MetS; systolic blood pressure (SBP), HDL cholesterol
(HDL), triglycerides (TG), and waist circumference (WC) were measured
at the baseline visit. Fasting glucose (FG) was not measured as all patients
had T1D. All participants were genome-wide genotyped. Risk SNPs for
components of theMetS were identified from publicly available GWASs.
Genetic risk scores (GRS) for each patient were computed for each of the
components (including FG). DN was defined as a case-control pheno-
type: controls as patients with normal albumin excretion rate (n=2,012),
and cases as patients with macroalbuminuria or ESRD (n=1,161), using
the latest available data (1,360 patients with DN status not compatible
with case or control definition were used for GRS quality evaluation
only). For the analyses the Multivariate Mendelian randomization (MR)
and two-stage least-squares (2SLS) estimation on individual level
phenotype/genotype data was used. The first-stage regression was de-
fined as linear multivariatemultiple regression using control patients only,
and the second-stage was defined as logistic univariate multiple regres-
sion, using the predicted values of the risk factors from the model of the
first-stage as independent variables. Risk factors demonstrating signifi-
cant estimates for the second-stage were considered causal for DN.
Results: The created GRSswere strongly associated with the correspond-
ing traits (PGRS-SBP=4.6×10

-5 to PGRS-HDL=2.4×10
-45), and explained ap-

proximately 0.4-4.5% of the trait variation. Some GRSs showed signifi-
cant inter-correlations (GRSFG vs. GRSTG, r=-0.06, p=4.4×10

-5 and
GRSHDL vs. GRSTG, r=-0.31, p=2.3×10

-104), and associations with other
risk factors (GRSTG associated with HDL, p=0.02), suggesting plausible
pleiotropic genetic effects. GRSWC was also directly associated with DN
independently of other GRSs (OR=2.3 for each SD increase in GRSWC,
p=0.002). At the second stage of the MR analyses, only genetically pre-
dicted WC was associated with the DN outcome (OR=1.22 for each cm

increase in genetically predicted WC, p=0.003), demonstrating a causal
effect on DN. This association remained even when the first and second
stagemodels were adjusted for sex and age at the baseline visit (OR=1.23,
p=0.003).
Conclusion: Components of the MetS partially share genetic back-
ground. However, only genetically determined waist circumference seem
to be causal for DN, whereas the other components of the MetS demon-
strated no significant causal effects. Improving the quality of GRSs by
using results from population-specific GWAS studies and/or increasing
the number of included risk SNPs will most likely improve the power to
find also other factors casually related to DN in the future.
Supported by: Folkhälsan Research Foundation, Wilhelm and Else
Stockmann Foundation
Disclosure: I. Toppila: None.

1084
Reduced sublingual endothelial glycocalyx in type 1 diabetic patients
with diabetic nephropathy
S.A. Winther1,2, M. Frimodt-Møller1, E.H. Zobel1, T.W. Hansen1, P.
Rossing1,3;
1Complications Research, Steno Diabetes Center Copenhagen, Gentofte,
Copenhagen, 2NovoNordisk A/S,Maaløv, 3Faculty of Health, University
of Copenhagen, Copenhagen, Denmark.

Background and aims:Glycocalyx is a glycoprotein layer that lines and
protects the inner surface of the capillary endothelium. Damage to the
glycocalyx may be an early stage in development of microvascular com-
plications in diabetes. Insight into the function and thickness of glycoca-
lyx in vivo, has been limited by the lack of easy and non-invasive quan-
tification tools. The development of capillaroscopy has made it possible
to visualize the sublingual capillaries by sidestream dark field imaging.
Capillaroscopy estimates the dimensions of the glycocalyx by measuring
the sublingual perfused boundary region (PBR). Our aim was to evaluate
the glycocalyx thickness non-invasively in type 1 diabetic patients with
different levels of historical and current albuminuria.
Materials and methods: Cross-sectional study including 77 type 1 dia-
betic patients stratified by history of normoalbuminuria (<30 mg/g)
(n=26; age (mean±SD) 55.5±11.2 years; 34.6% women);
microalbuminuria (30-299 mg/g) (n=27; 62.2±9.3 years; 48.2% women);
and macroalbuminuria (>300 mg/g) (n=24; 57.5±9.9 years; 54.2% wom-
en). Glycocalyx thickness was assessed by 5 measurements with the
GlucoCheck device (GlucoCheck BV, Maastricht, The Netherlands), an
in vivo non-invasive hand-held microscope generating video recordings
of the sublingual capillaries. The endothelial glycocalyx thickness was
estimated from the PBR in capillaries with a diameter range of 5 to 25
μm. Higher PBR indicates smaller glycocalyx width. Urinary albumin-to-
creatinine ratio (UACR) was measured in three morning samples.
Results: In normo-, micro-, and macroalbuminuric patients PBR was
2.30±0.22 μm, 2.32±0.25 μm, and 2.49±0.35 μm, respectively. The dif-
ferences between normo- and macroalbuminuric patients (p=0.020) and
micro- and macroalbuminuric patients (p=0.042) were significant, where-
as the difference between normo- and microalbuminuric patients was not
(p=0.74). After adjustment for age, sex, HbA1c, diabetes duration and
systolic blood pressure, the differences between normo- and
macroalbuminuric patients (p=0.018) and micro- and macroalbuminuric
patients (p=0.004) remained significant. In pooled (n=77) multivariate
linear regression, higher level of current UACR (p=0.0007) and longer
diabetes duration (p=0.026) were associated with a higher PBR.
Conclusion: In type 1 diabetic patients with a history of
macroalbuminuria, measurements with the non-invasive GlucoCheck de-
vice revealed significantly higher PBR, suggesting an impaired glycoca-
lyx, compared to patients with normo- or microalbuminuria. Moreover,
higher current level of albuminuria was associated with higher PBR.

Diabetologia (2017) 60 (Suppl 1):S1–S608 S499



Supported by: The Novo Nordisk Foundation and Innovation Fund
Denmark
Disclosure: S.A.Winther: Employment/Consultancy; PhD salary (Signe
Abitz Winther) from Novo Nordisk A/S. Grants; We thanks The Novo
Nordisk Foundation (grant: NNF14OC0013659) and Innovation Fund
Denmark for funding.
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1085
Early pregnancy clinical risk factors for preeclampsia in women with
type 1 and type 2 diabetes
S.K. Nørgaard1,2, M. Vestgaard1,2, B. Asbjornsdóttir1,2, L. Ringholm3,
P. Damm1,4, E.R. Mathiesen1,2;
1Center for Pregnant Women with Diabetes, Rigshospitaltet,
Copenhagen, 2Department of Endocrinology, Rigshospitalet,
Copenhagen, 3Steno Diabetes Center Copenhagen, Gentofte,
4Department of Obstetrics, Rigshospitalet, Copenhagen, Denmark.

Background and aims: To assess the prevalence of pregnancy-induced
hypertensive disorders and to identify early clinical, modifiable predictors
of preeclampsia in women with type 1 and type 2 diabetes.
Materials andmethods:Apopulation-based cohort study of 494 women
with pre-existing diabetes (307 type 1 and 187 type 2 diabetes) within a
population of 2 million inhabitants, included at their first antenatal visit at
11±6 gestational weeks (mean±SD) from 2012 to 2016. Predictors of
preeclampsia present at first antenatal visit were sought identified.
Results: At the first antenatal visit HbA1c was 6.9±2.3 % (51±10
mmol/mol) vs. 6.8±2.6 % (49±14 mmol/mol) and blood pressure 120
±12/76±8mmHg vs. 122±14/79±10mmHg, (p=0.16/p=0.001) in women
with type 1 and type 2 diabetes, respectively. Preeclampsia developed in
40 women at 36±3 gestational weeks with delivery 8±9 days later. The
prevalence of preeclampsia was 8% (9% vs. 7%) and gestational hyper-
tension 8% (9% vs. 6%). Univariate analysis identified nulliparity, pres-
ence of retinopathy or diabetic nephropathy including microalbuminuria
and increasing blood pressure as predictors of preeclampsia. At the first
antenatal visit, presence of diabetic microangiopathy (nephropathy,
microalbuminuria and/or retinopathy) and diastolic blood pressure, were
independently, positively associated with the development of preeclamp-
sia, while neither diabetes type or HbA1c were associated with pre-
eclampsia in this group of women with pre-existing diabetes and compa-
rable good glycemic control.
Conclusion: At the first antenatal visit, diastolic blood pressure was the
only independent, potentially modifiable risk factor for preeclampsia, in
women with pre-existing diabetes regardless of diabetes type.
Disclosure: S.K. Nørgaard: None.

1086
Role of cardiovascular autonomic activity in hypertension associated
with obesity
S. Chiheb, A. Rezki, I. Banu, C. Pillegand, E. Cosson, P. Valensi;
Service Endocrinologie Diabétologie Nutrition, Hôpital Jean Verdier,
Bondy, France.

Background and aims: We previously reported that a defect in vagal
activity detected by cardiovascular autonomic reflex tests was associated
with a higher rate of hypertension in patients with type 1 or type 2 dia-
betes, and that vagal activity is often depressed in the non diabetic obese
population. Muscle sympathetic activity was found to be greater in hy-
pertensive obese patients compared to normotensive ones. The aim was
here to examine the relations between hypertension and cardiac autonom-
ic nervous system activity in obese or overweight patients with normal
(NGT), impaired glucose tolerance (IGT) or type 2 diabetes (T2D).
Materials and methods: We included 81 patients (38 NGTs, 28 IGTs
and 15 T2Ds), including 25 with well-controlled hypertension. All of
them were free of cardiovascular history. Central and peripheral blood
pressure was assessed by applanation tonometry (SphygmoCor®).
Cardiac sympathetic activity (LF-HR), vagal activity (HF-HR) and
sympatho-vagal balance (LF/HF-HR) were determined by spectral anal-
ysis of heart rate variations at a controlled breathing rate during 6 minutes
(Task Force Monitor® digital plethysmography).
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Results: HF-HR, LF-HR and LF/HF-HR did not differ significantly ac-
cording to glucose status. Compared with normotensive patients, hyper-
tensive patients were older (60.0±12.8 vs 40.5±10.5 years, p<0.0001),
had similar BMI(35.7±6.6 vs 36.4±5.3 kg/m2) and HbA1c levels (5.89
±1.15 vs 5.61±0.72%), higher systolic and diastolic blood pressure,
higher heart rate, lower HF-HR and LF-HR (p<0.01 to p<0.0001). In
multivariate analysis hypertension was associated with LF-HR and HF-
HR independently of age, BMI and glucose status.
Conclusion: The present data suggest that among overweight or obese
patients cardiac vagal and sympathetic activity is lower in those with
hypertension whatever their glucose status. Changes in autonomic activ-
ity might be involved in hypertension.
Disclosure: S. Chiheb: None.

1087
Disrupted patterns of blood pressure in patients with type 1 diabetes
R. Lithovius1,2, D. Gordin1,2, C. Forsblom1,2, M. Saraheimo1,2, V.
Harjutsalo1,2, P.-H. Groop1,2;
1Folkhälsan Institute of Genetics, Folkhälsan Research Center,
2University of Helsinki and Helsinki University Hospital, Helsinki,
Finland.

Background and aims: Hypertension is a major risk factor for micro-
vascular complications and cardiovascular disease in patients with type 1
diabetes. However, the office-based blood pressure (BP) measurements
may not accurately reflect real diurnal BP variation and does not identify
disrupted patterns of BP. Therefore, Ambulatory Blood Pressure
Monitoring (ABPM) may provide more accurate estimates of BP vari-
ability and, thus, lead to better hypertension control. The aim of the study
is to estimate the presence of disrupted patterns of blood pressure
(sustained, white-coat and masked hypertension) in patients with type 1
diabetes.
Materials and methods: This study comprised 126 patients with type 1
diabetes [52% men, mean age 43.6 ± 10.4 years and diabetes duration
26.0 ± 9.7 years] from the Finnish Diabetic Nephropathy Study
(FinnDiane). The thresholds for hypertension of the office based mea-
surement was ≥140/90 mmHg and for the 24-h ABPM ≥130/80 mmHg.
Masked hypertension was defined as normal office BP, but elevated
ABPM, and white-coat hypertension as elevated office BP, but normal
ABPM. 24h ABPM, central BP and pulse wave velocity (PWV) were
measured simultaneously by a non-invasive brachial oscillometric device
(Mobil-O-Graph).
Results: Of the cohort, 37% were normotensive and 33% hypertensive
(of them 45% were untreated), while 5.5% had white-coat and 24%
masked hypertension (of them 47% were untreated). Although patients
with masked hypertension had similar office systolic BP as those who
were normotensive, 24-h systolic BP did not differ from those with
sustained hypertension (p=0.1). Markers indicating arterial stiffness,
(i.e. 24-h central BP and PWV) were higher in patients with masked
hypertension than in those with normotension (p <0.0001).
Conclusion: Detailed evaluation of blood pressure by ABPM identifies
one-quarter of the patients with masked hypertension which is associated
with arterial stiffness. Further studies are needed to evaluate whether
masked hypertension predict micro- and macrovascular complications
in patients with type 1 diabetes.

Disclosure: R. Lithovius: None.

1088
Blood pressure variability in individuals with and without
(pre)diabetes: the Maastricht study
T. Zhou1,2, A.A. Kroon1,2, K.D. Reesink2,3, M.T. Schram1,2, A.
Koster4,5, N. Schaper1,2, P.C. Dagnelie5,6, C.J. van der Kallen1,2, S.J.S.
Sep1,2, C.D.A. Stehouwer1,2, R.M.A. Henry1,2;
1Dept. of Internal Medicine, Maastricht University Medical Centre +,
2Cardiovascular Research Institute Maastricht, 3Dept. of Biomedical
Engineering, Maastricht University, 4Dept. of Social Medicine,
Maastricht University, 5Care and Public Health Research Institute,
6Dept. of Epidemiology, Maastricht University, Maastricht, Netherlands.

Background and aims: The mechanisms underlying the associations
between (pre)diabetes and cardiovascular disease (CVD) are incomplete-
ly understood. We hypothesize that greater blood pressure variability
(BPV) may underlie this association, as greater BPV is associated with
(incident) CVD. However, data on BPV in (pre)diabetes is scarce.
Therefore, we investigated the association between (pre)diabetes and
within-visit, 24-hour and 7-day BPV.
Materials and methods: Cross-sectional data from The Maastricht
Study (N=3451, 1924 with normal glucose metabolism [NGM], 511 with
prediabetes, and 975 with type 2 diabetes [T2DM], 51% men, aged 60±8
years), an observational population-based cohort study enriched with in-
dividuals with T2DM. As BPV-indices, we determined standard devia-
tion (SD) for within-visit BPV (n=3244), average real variability (ARV)
for 24-hour BPV (n=2699), and SD for 7-day BPV (n=2259) (by office,
24-hour ambulatory, and 7-day home blood pressure measurements, re-
spectively). We additionally analyzed 24-hour BPV divided into day
(09:00h - 21:00h) and night (01:00h - 06:00h). Differences in BPV as
compared to NGM were assessed with multiple linear regression, adjust-
ed for age, sex, mean systolic or diastolic BP, smoking status, alcohol use,
BMI, prior CVD, lipid profile, use of lipid-modifying and antihyperten-
sive medication, and estimated GFR.
Results: In T2DM, the average systolic/diastolic values of within-visit,
24-hour and 7-day BPV were: 4.8/2.6, 10.5/7.3 and 10.4/6.5mmHg, re-
spectively and in prediabetes 5.0/2.6, 10.3/7.0 and 9.4/5.9mmHg, respec-
tively. Adjusted analyses showed that T2DM was associated with greater
nocturnal systolic BPV (ARV 0.42mmHg [95%CI: 0.05 - 0.80]) and
greater 7-day systolic BPV (SD 0.76mmHg [0.32 - 1.19]) as compared
to NGM. Prediabetes was associated with greater within-visit systolic
BPVonly (SD 0.35mmHg [0.06 - 0.65]) as compared to NGM.
Conclusion: Both prediabetes and T2DM are associated with greater
very-short to mid-term BPV. Nevertheless, the slightly greater BPV seen
in both prediabetes and T2DM as compared to NGM suggest that very-
short to mid-term BPV may explain not more than a small part of the
increased CVD risk associated with glucose metabolism status. These
findings do not detract from the fact that very-short to mid-term BPV is
substantial and important in individuals with and without (pre)diabetes.
Clinical Trial Registration Number: Permit 131088-105234-PG
Supported by: ERDF, PoL, SDW, PSID, CVC, CARIM, CAPHRI,
NUTRIM, SA, HFL, JCBV, NNFBV, SABV
Disclosure: T. Zhou: None.
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1089
Expression of neutrophil elastase and myeloperoxidase mRNA in
patients with newly diagnosed type 2 diabetes
S.K. Biswas1, M. Ferdous1, S. Chhoden R1, M. Ali1, S. Jasmin1, S.M.K.
Alam1, M. Fariduddin2, M.I. Arslan1;
1Department of Biochemistry & Molecular Biology, Bangabandhu
Sheikh Mujib Medical University (BSMMU), 2Department of
Endocrinology, Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh.

Background and aims: Neutrophil elastase (NE) and myeloperoxidase
(MPO) enzymes actively participate in the formation of neutrophil extra-
cellular trap and protect us from infection by killing pathogens. The
impaired activity of NE and MPO may lead to impaired host defense
against infection, and exaggerated activity of these enzymes may induce
chronic inflammation. Importantly, diabetes mellitus (DM) is known to
be associated with impaired host defense and chronic low-grade inflam-
mation. Previous studies in DM found both higher and lower levels/
activities of NE and MPO proteins in the serum or leukocytes. The pres-
ent study was therefore aimed to explore the expressions of NE andMPO
mRNA in the peripheral blood leukocytes (PBL) in patients with newly
diagnosed type 2 DM.
Materials and methods: A total of 104 subjects were recruited from
those who came for diabetes screening at our medical university.
Subjects were grouped as control (normoglycemic) and diabetes based
on their fasting blood glucose and HbA1c levels following ADA criteria.
Subjects with previous history of DM and those suffering from compli-
cations of DM, chronic liver and kidney diseases, infection, inflammatory
disease and malignancy were excluded. Insulin levels were measured by
chemiluminescent microparticle immunoassay. Insulin resistance and be-
ta cell functions were calculated. Total RNA from PBL was extracted and
converted to cDNA by standard method. The mRNA levels of NE and
MPO genes were quantified relative to reference gene beta-actin by quan-
titative real-time PCR. Gene expression data were analyzed by compara-
tive Ct method, and expressed as percentage of reference gene.
Results: The control (n=65) and diabetes (n=39) groups were found
similar in terms of sex distribution (m=57, f=47) and BMI. However,
compared to control group the diabetes group was found aged (34±6
versus 46±8 yrs; p<0.001) with elevated systolic and diastolic BP
(p<0.01). Fasting glucose, HbA1c and CRP levels were found signifi-
cantly elevated in diabetes compared to control group (p<0.01). Fasting
insulin levels were found similar between control (10.8±5.7), and diabe-
tes (10.7±6.9 μU/mL) groups. However, HOMA-IR values [median
(IQR)] were found 2.0 (1.3-3.1) for control and 3.6 (2.2-6.3) for diabetes
groups (p<0.001); and HOMA-%B values were found 147% (108-234)
for control and 45% (22-69) for diabetes groups (p<0.001). The NE
mRNA expression was found significantly decreased in diabetes
[0.29% (0.12-0.64)] compared to control group [0.45 (0.18-1.99);
p=0.039]. Similarly, the MPO mRNA expression was also found signif-
icantly decreased in diabetes [0.09 (0.02-0.22)] compared to control
group [0.16 (0.03-0.48); p=0.023]. The NE and MPO mRNA levels
showed a negative trend with fasting glucose levels in all subjects (r= -
0.17, p=0.08 and r= - 0.16, p=0.10, respectively). However, the NE or
MPOmRNA levels did not show any significant correlation with HbA1c,
fasting insulin, HOMA-IR and HOMA-%B neither in diabetes group nor
in all the study subjects.
Conclusion: The NE and MPO mRNA levels decrease in patients with
newly diagnosed type 2 DM and show a negative trend with fasting
glucose level. This finding may be considered as a probable molecular
mechanism of increased susceptibility to infection in DM.
Supported by: BMRC & HEQEP CP3073
Disclosure: S.K. Biswas: Grants; BMRC; HEQEP CP-3073.

1090
Relationship of chronic vascular complications with beta cell
dysfunction and insulin resistance in newly-diagnosed type 2 diabe-
tes. The VNDS Study
M. Dauriz1, M. Trombetta1, L. Santi1, M. Boselli1, C. Brangani1, I.
Pichiri1, D. Travia1, V. Cacciatori1, C. Negri1, V. Stoico1, R.C.
Bonadonna2, E. Bonora1;
1Department of Medicine, Division of Endocrinology, Diabetes and
Metabolism, University of Verona School of Medicine and Hospital
Trust of Verona, Verona, 2Department of Medicine, Division of Clinical
and Experimental Medicine, University and Azienda Ospedaliera
Universitaria of Parma, Parma, Italy.

Background and aims: Type 2 diabetes (T2D) is a heterogeneous dis-
order resulting from the variable combination of impaired insulin sensi-
tivity (IS) and defective beta-cell function (BF). Severe chronic vascular
complications that ensue from exposure to chronic (sub)diabetic hyper-
glycemia may be present long before overt diabetes is ultimately diag-
nosed and they may be associated with the underlying pathogenic phe-
notype. This study aimed at assessing the prevalence of vascular compli-
cations and their relationships with beta cell function (BF) and insulin
sensitivity (IS) defects in a large cohort of patients enrolled in the Verona
Newly-Diagnosed Type 2 Diabetes Study (VNDS).
Materials and methods: In 712 GADA-negative, drug naïve, consecu-
tive VNDS participants wemeasured: 1) IS, by euglycemic insulin clamp;
2) BF, by mathematical modeling of 5h-OGTT; 3) microvascular compli-
cations (MIC): diabetic retinopathy, cardiac autonomic and sensory-
motor neuropathy (SMN, by biothesiometer and tendon reflexes), e-
GFRMDRD<60 mL/min/1.73 m2 or albuminuria >30 mg/24h; and 4)
macrovascular complications (MAC): prior cardiovascular disease, ische-
mic ECG, lower-limb artery stenosis or carotid stenosis >40% at US-
scans. Thresholds for defective BF and IS were the 25th percentiles of
BF and IS assessed with the same methods of VNDS in subjects with
normal glucose regulation of the GENFIEV (n=340) and GISIR (n=386)
studies, respectively.
Results: The prevalence of combined BF and IS defects was 78.9%,
while that of isolated BF and IS was 10.8% and 8.8%, respectively.
Overall, the prevalence of MIC and MAC was 48.2% and 18.6%. The
most frequent MIC and MAC were SMN (28.5%) and prior cardiovas-
cular disease (11%), respectively. Notably, the prevalence of isolated or
combined IS and BF defects did not significantly differ between patients
with andwithout complications. Logistic regression analysis revealed that
reduced IS, older age, male sex and smoking independently predicted
MAC, but not MIC, after adjusting for BMI, blood pressure, LDL-
cholesterol and A1c. BF was not associated with any complication.
Conclusion: Our study showed that patients with newly-diagnosed T2D
have a high prevalence of MIC and MAC, the latter being independently
associated with reduced IS. These findings highlight the clinical impor-
tance of a systematic screening for chronic complications in the earliest
disease stages.
Clinical Trial Registration Number: NCT00879801, NCT01526720
Supported by: University of Verona, EFSD/Novartis, Fo.Ri.SID
Disclosure: M. Dauriz: None.

1091
Compensatory protective effect of cardiotrophin-1 on
hyperglycaemic crisis
C.-J. Chang1, H.-T. Wu2, H.-C. Hung3, H.-Y. Ou4, J.-S. Wu1;
1Department of Family Medicine, College of Medicine, National Cheng
Kung University and Hospital, 2Department of Family Medicine,
National Cheng Kung University Hospital, 3Department of Internal
Medicine, National Cheng Kung University Hospital, 4Department of
Internal Medicine, College of Medicine, National Cheng Kung
University and Hospital, Tainan, Taiwan.
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Background and aims: High glucose generates reactive oxygen species
(ROS), and contributes to glucotoxicity in hepatocytes. Hyperglycemia
causes functional changes of the liver to promote liver injury. However,
only a mild hepatic dysfunction observed in hyperglycemic crisis, imply-
ing a factor that exerts a hepatic protective effect in hyperglycemic crisis.
Cardiotrophin-1 (CT-1) is a novel cytokine that modulates insulin sensi-
tivity, and also exerts a hepatic protective activity in non-alcoholic fatty
liver diseases. However, the role of CT-1 in hyperglycemic crisis-induced
hepatic dysfunction remains unknown. Thus, the aim of this study is to
investigate the hepatic protection effects of CT-1 in hyperglycemic crisis.
Materials and methods: Plasma CT-1 levels, and routine biochemistry
were measured in 29 patients with hyperglycemic crisis before and after
standard treatments. The effects of CT-1 on hepatic functions were eval-
uated in streptozotocin-induced hyperglycemic mice (STZ mice). HepG2
cells were used to clarify the possible mechanisms in the regulation of CT-
1 expression.
Results: Plasma CT-1 concentrations were significantly decreased in
subjects with hyperglycemic crisis after standard treatment, in accompa-
nied with improved hepatic functions. Correction of hyperglycemia in
STZ mice decreased the hepatic CT-1 expression. Injection of recombi-
nant CT-1 improved hepatic dysfunctions, and liver architecture in STZ
mice with increased anti-oxidative proteins, including hepatic superoxide
dismutase-1 (SOD1). Moreover, CT-1 increased SOD1 expression
through a STAT3-dependent pathway to decrease methylglyoxal-
induced ROS production, and improved cell viability.
Conclusion: These findings highlight the protective activity of CT-1 in
hyperglycemic crisis.
Clinical Trial Registration Number: A-ER-103-276
Supported by: MOST
Disclosure: C. Chang: None.

1092
Impaired pulmonary function in type 2 diabetes: Is there a role for
advanced glycation end-products measured by skin autofluores-
cence? Data form the ILERVAS project
A. Lecube1, E. Sánchez1, À. Betriu2, L. Gutiérrez-Carrasquilla1, M.
Elías2, F. Barbé3, F. Purroy1, M. Buti4, E. Fernández2, C. López-Cano1;
1Endocrinology and Nutrition Department, Hospital Universitari Arnau
de Vilanova, 2Nephrology Department, Hospital Universitari Arnau de
Vilanova, 3Pneumology Department, Hospital Universitari Arnau de
Vilanova, 4Primary Care, Lleida, Spain.

Background and aims: Tissues that are rich in collagen and elastin, such
as the lung, can be target of non-enzymatic glycation. Therefore, the
production of advanced glycation end-products (AGEs) would collabo-
rate in the deterioration of lung function previously described in type 2
diabetes (T2D). Our aim was to assess the relation between AGEs and
pulmonary function because little information exits in these patients.
Materials and methods: For this purpose, we designed a cross-sectional
study including 747 subjects from the ILERVAS project (58.1±6.4 years;
51.3% men; 6.3% with T2D) without known pulmonary disease, who
underwent a baseline spirometry (Datospir©). The ILERVAS project is a
interventional prospective study evaluating subclinical atherosclerosis
and hidden kidney disease in subjects without previous cardiovascular
disease. Restrictive pattern was defined by GOLD’s guidelines pattern as
forced vital capacity (FVC) <80% and forced expiratory volume in the
first second (FEV1)/FVC ratio >70%. Skin autofluorescence (AF), a non-
invasive assessment of subcutaneous AGEs accumulation, was measured
(AGE Reader; DiagnOptics Technologies, The Netherlands).
Results: Patients with T2D showed less FVC [77.0 (38.0-114.5) vs. 91.1
(31.0-154.0) % predicted, p<0.001], FEV1 [80.1 (28.0 to 124.5) vs. 90.1
(28.0 to 143)% predicted, p=0.001], and a higher percentage of restrictive
pattern (44.7% vs. 19.5%, p<0.001) compared to non-diabetic subjects. In
the entire population, subjects with a restrictive pulmonary pattern
showed an increased skin AF compared with subjects with normal lung

function (2.3±0.6 vs. 2.0±0.5 arbitrary units, p<0.001). This difference
persisted when only patients with T2D were evaluated (3.0±0.6 vs. 2.6
±0.7AU, p=0.048). Univariate analysis showed that skin AF negatively
correlated with FVC (r=-0.233, p<0.001) and FEV1 (r=-0.213, p<0.001).
A multivariate regression analysis showed that skin AF (together with
age, gender, BMI and packs of cigarettes per year) independently predict-
ed FVC (R2=0.174) and FEV1 (R2=0.183).
Conclusion: In conclusion, skin AF is correlated with impaired pulmonary
function. This is the first clinical evidence that suggest the role of AGEs as a
mechanism to explain the deleterious effect of T2D in lung function.
Supported by: ISCIII (II14//00008). Lleida Provincial Council.
Disclosure: A. Lecube: None.
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Antagonistic regulation of filtration barrier permeability by
PKGIalpha-AMPK signalling
A. Piwkowska1, P. Rachubik1, M. Szrejder1, M. Rychłowski2, S.
Angielski1, D. Rogacka1;
1Laboratory of Molecular and Cellular Nephrology, Mossakowski
Medical Research Centre Polish Academy of Sciences, 2Laboratory of
Virus Molecular Biology, University of Gdańsk - Medical University of
Gdańsk, Intercollegiate Faculty of Biotechnology, Gdańsk, Poland.

Background and aims: The podocytes with their foot processes are im-
portant cellular layer of glomerular barrier involved in the regulation of
glomerular permeability. Disturbance of podocytes function has a central
role in the development of proteinuria in diabetic nephropathy. Retraction
of the podocyte foot processes forming slit diaphragm is a common feature
of proteinuria. The correlation of retraction with the development of pro-
teinuria in not well understood. Protein kinase G type I alpha (PKGIα) is an
intracellular target for vasorelaxant factors. We showed the relationship
between oxidative stress, PKGIα activation, actin reorganization and
changes in permeability to albumin across the filtration layer. AMPK-
activated protein kinase (AMPK) is central in controlling the metabolism
of glucose and fatty acid, its role in obesity and type 2 diabetes is major
importance. AMPK also plays an important role in modulating of cell
polarity, permeability and cytoskeleton reorganization. Here we investigat-
ed the interplay between PKGIα and AMPK signaling in cultured rat
podocytes and its influence on filtration barrier permeability.
Materials and methods:We measured glomerular capillary permeability
to albumin in isolated glomeruli from Wistar rats and transmembrane al-
bumin flux in cultured rat podocytes. We examined the mutual interaction
between AMPK and PKGIα activities and their influence on podocytes
permeability by knocking down PKGIα and AMPK with small interfer-
ence RNA (siRNA). The PKGIα-AMPK interaction was confirmed by co-
immunoprecipitation and immunofluorescence. All experimental proce-
dures were conducted in accordance with directive 2010/63/EU.
Results:Glomerular permeability to albumin and transmembrane albumin
flux were decreased in the presence of AMPK activators (metformin,
AICAR) or increased in the presence of PKGI activators (8-Br-cGMP,
hydrogen peroxide). We demonstrated that PKGIα and AMPK mutually
regulated in podocytes. We observed that PKGIα protein co-
immunoprecipitated with AMPKα1 and AMPKα2 proteins. Using
siRNA directed against PKGIα we also observed the activation of
AMPK-dependent signaling pathways. We showed that decrease of
PKGIα expression (about 56%) induced increase in basal levels of phos-
phorylated AMPK (from 0.536±0.012 to 0.821±0.048, n=4, P<0.05) and
Acetyl-CoA carboxylase (ACC, from 0.307±0.028 to 0.635±0.032, n=4,
P<0.05). The same effect was observed in the reverse procedure. Using
siRNA against AMPKα2 (expression decreased by about 40%) we ob-
served increase in basal level of phosphorylated myosin phosphatase target
subunit 1 (MYPT1, from 0.160±0.001 to 0.416±0.077, n=3, P<0.05) and
decrease in the phosphorylated myosin light chain 2 (MLC2, from 0.644
±0,018 to 0.545±0.014, n=4, P<0.05). Moreover decrease of AMPKα1
expression by siRNA did not influence PKGIα activity.
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Conclusion: Thus we propose that interplay between PKGIα and
AMPKα2 activity regulate contraction apparatus and permeability to
albumin in podocytes. Overall we have identified a potentially important
new mechanism that may be injurious during diabetes in podocytes and
affect filtration barrier permeability.
Supported by: grant from the NSC (2014/14/E/NZ4/00358).
Disclosure: A. Piwkowska: None.

1094
TRPC6 regulates the insulin effect on podocyte cytoskeleton
dynamics
D. Rogacka1, P. Rachubik1, M. Szrejder1, M. Rychłowski2, S.
Angielski1, A. Piwkowska1;
1Laboratory of Molecular and Cellular Nephrology, Mossakowski
Medical Research Centre Polish Academy of Sciences, 2Laboratory of
Virus Molecular Biology, Intercollegiate Faculty of Biotechnology,
University of Gdańsk-Medical University of Gdańsk, Gdańsk, Poland.

Background and aims: Podocytes are cells uniquely sensitive to insulin,
demonstrating similarities to skeletal muscle and adipocytes with respect to
insulin stimulated glucose uptake kinetics and the expression of glucose
transporters (GLUTs). Recent studies have shown that insulin could dy-
namically remodel the actin cytoskeleton of podocytes, what was critically
important in maintenance of the glomerular filtration barrier integrity. Rho
family GTPases, dynamic modulators of the actin cytoskeleton, are
expressed in cells forming glomerular filtration barrier. Thus changes of
Rho GTPases activity may affect glomerular permeability to albumin, lead-
ing to albuminuria/proteinuria, a sign of kidney disease and important risk
factor of the renal failure progression. Cumulative evidence has suggested
that podocyte function and insulin signaling are central to the development
of diabetic nephropathy, but the underlying mechanism is unclear. In addi-
tion, accumulating evidence suggests that TRPC6 channels are crucial me-
diators of podocyte calcium handling, involved in the regulation of glomer-
ular filtration. Here we investigated whether TRPC6 is involved in insulin-
dependent regulation of cytoskeleton dynamic in cultured rat podocytes.
Materials and methods: We assessed insulin-induced changes in glo-
merular permeability bymeasuring albumin flux in cultured rat podocyte.
Expression and phosphorylation of proteins associated with actin cyto-
skeleton reorganization (PAK, Rac1/cdc42, cofilin) were confirmed in the
podocytes using Western Blotting and immunofluorescence. F-actin net-
work was labeled and visualized by fluorescence microscopy. All exper-
iments were conducted in accordance with Directive 2010/63/EU and
were approved by the Local Ethics Committee.
Results: Insulin induced the activation of proteins associated with actin
cytoskeleton reorganization. We observed that insulin increased phos-
phorylation of PAK by about 46% (from 0.879±0.018 to 1.280±0.102,
n=4, P<0.05) and decreased phosphorylation of cofilin (S71) by about
28% (from 1.998±0.106 to 1.450±0.033, n=4, P<0.05). We found that
TRPC channel inhibitor SKF96365 or siRNA knockdown of TRPC6
abolished this effects and attenuated insulin-induced rearrangement of
the actin cytoskeleton.
Conclusion: Taken together, our data suggest a key role of TRPC6 chan-
nels in the mediation of insulin-dependent regulation of actin dynamics in
podocytes and identify a potential mechanism explaining disturbances in
filtration barrier permeability in diabetes.
Supported by: grant from the NSC (2015/17/B/NZ4/02658)
Disclosure: D. Rogacka: None.

1095
Diabetes induced changes in circulating and kidney mitochondrial
DNA: a potential novel pathway of renal damage
A.N. Malik, A. Czajka, E.B. Thubron, C.L. Rackham, A.L.F. Austin, A.
King;
Diabetes Research Group, King's College London, London, UK.

Background and aims: We recently showed that circulating mitochon-
drial DNA (MtDNA) levels are an independent risk marker in patients
with diabetic nephropathy (DN) and proposed that diabetes induced early
systemic changes inMtDNAmay be involved in DN. To test this hypoth-
esis, in the current study we investigated the early effect of diabetes on
circulating and renal MtDNA levels in the Streptozotocin (STZ) induced
diabetic mouse model.
Materials and methods: C57Bl/6 mice were defined as diabetic based
on blood glucose levels of >20mM 4 days post STZ injection. Blood
samples were obtained from control and diabetic mice after 1 week and
4 week of diabetes and kidney tissue after 4 weeks. Diabetic mice were
cured using islet transplantation and subsequently cured mice were ren-
dered diabetic by the removal of the islet graft to examine the effect of
reversion to diabetes, and blood samples from cured and reverted mice
were obtained. Total DNA was isolated from blood/tissue samples and
absolute MtDNA copy numbers were measured using real time qPCR.
Results: MtDNA levels were significantly increased in the blood after 1
week and remained elevated after 4 weeks of diabetes, however kidneys
from 4 week diabetic mice showed decreased MtDNA (n=3-6, P<0.05).
To establish if the increased circulatingMtDNAwas a direct consequence
of the diabetes, diabetic mice were treated by islet transplantation and this
reduced their elevated circulating MtDNA to normal levels. Subsequent
reversion to diabetes by the removal of the islet graft was accompanied by
a concomitant increase in circulating MtDNA.
Conclusion: These data show that diabetes can directly lead to increased
circulatingMtDNA and that this increase can be normalised by correcting
blood glucose levels. The loss of renal MtDNA in diabetic mice suggests
that the increase circulating MtDNA may have originated from organs.
Diabetes induced loss of renal MtDNA indicates loss of renal mitochon-
dria which as an early event may predispose the diabetic kidney to bio-
energetic deficit and contribute to the risk of DN. Furthermore, since
MtDNA can act as an inflammatory molecule, the demonstration of dia-
betes induced increase in circulating MtDNA could explain the chronic
inflammation often seen in diabetes patients. These data suggest that
diabetes induced MtDNA changes may play important roles in the risk
of diabetic complications and need further investigation.
Supported by: EFSD/Janssen
Disclosure: A.N. Malik: None.
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The AGEs inhibitor pyridoxamine prevents kidney injury and
dysfunction in mice fed high-fat high-fructose diet
M. Collino1, F. Chiazza1, D. Collotta1, A.S. Cento2, D. Nigro2, V.
Bitonto3, J.C. Cutrin3,4, M. Aragno2, R. Mastrocola2,5;
1Department of Drug Science and Technology, University of Turin,
2Department of Clinical and Biological Sciences, University of Turin,
3Department of Molecular Biotechnologies and Health Sciences,
University of Turin, Turin, Italy, 4Ininca-Conicet, Buenos Aires,
Argentina, 5Department of Internal Medicine, University of Maastricht,
Maastricht, Netherlands.

Background and aims: Recent evidence suggests a key role of the local
accumulation of diet-derived Advanced Glycation End-Products (AGEs)
in evoking kidney injury/dysfunction associated with chronic exposure to
hypercaloric diets. Pyridoxamine, a structural analog of vitamin B6 that
exerts anti-glycative effect by interfering with oxidative macromolecular
damage, is now in phase 3 clinical efficacy trial to delay chronic kidney
disease progression in patients with type 1 diabetes. However, so far, the
potential beneficial renoprotective effects of pyridoxamine in type 2 dia-
betes and obesity have not yet been investigated. Thus, we aimed to study
the role of dietary supplementation with piridoxamine as preventive strat-
egy to counteract the deleterious renal effects evoked by hypercaloric diet
in mice.
Materials and methods: C57Bl/6J mice were fed a standard diet (SD, n
= 16) or a diet enriched in fat (40%) and fructose (45%) (HFHF, n=16) for
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12 weeks. At week 3, two subgroups of SD and HFHF mice started to
receive pyridoxamine supplementation (150 mg/kg/day) in the drinking
water. At week 12, mice were sacrificed and urine, plasma and kidneys
were collected for Western blot, ELISA, histological and immunohisto-
chemical analysis.
Results:When compared to SD mice, HFHF fed mice showed increased
body weight (25,2±1,1 vs. 33,7±2,1 g, p<0,001) and impaired glucose
homeostasis (fasting glycaemia 72,80±18,89 vs. 138,80±12,68 mg/dL,
p<0.001). Pyridoxamine administration significantly improved fasting
glycaemia (104,60±9,71 mg/dL, p<0,05) but not body weight (34,7±3,5
g). Renal function was strongly impaired by hyper-caloric supplement
(serum creatinine 0.70±0.06 vs 1.13±0.15 mg/dL p<0.05; urine albumin
74.44±14.18 vs 265.07±15.43 μg/mL, p<0.001) and, most notably, pyr-
idoxamine significantly prevented the renal function derangements (se-
rum creatinine 0.66±0.03, p<0.05 vs HFHF; urine albumin 195.28±34.68
μg/mL, p<0.05 vs HFHF). Kidney morphology of HFHF fed mice pre-
sented strong vacuolar degeneration and loss of tubule brush border, both
clearly attenuated by pyridoxamine administration. The HFHF-induced
morphological and functional derangements were associated with a ro-
bust increase in the local expression of AGEs receptor (RAGE) and pro-
fibrogenic markers (fibronectin, vimentin, SMAD2/3) as well as a signif-
icant activation of the pro-inflammatory NF-kB and Rho/ROCK signal-
ing pathways. Interestingly, piridoxamine prevented the diet-induced
overexpression of RAGE and pro-fibrogenic markers as well as the acti-
vation of the inflammatory signaling cascades.
Conclusion: The present study demonstrated for the first time that the
administration of the anti-glycative compound pyridoxamine
counteracted diet-dependent kidney injury and dysfunction by interfering
with local AGEs accumulation, thus resulting in reduced activation of the
pro-fibrotic and inflammatory cascades.
Disclosure: M. Collino: None.
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Arteriell stiffness and progression of cerebral white matter lesions in
asymptomatic patients with type 2 diabetes and healthy controls: a 5-
year cohort study
K.L. Funck1, E. Laugesen1,2, P. Høyem1, B. Stausbøll-Grøn3, W.Y.
Kim3,4, L. Østergaard5, D. Zeidler5, T.K. Hansen1, P.L. Poulsen1;
1Department of Endocrinology and Internal Medicine, 2Department of
Clinical Medicine, 3MR Research Centre, Department of Clinical
Medicine, 4Department of Cardiology, 5Center of Functionally
Integrative Neuroscience, Aarhus, Denmark.

Background and aims: Stroke is a frequent and feared complication in
patients with type 2 diabetes. Arterial stiffness may improve current sub-
optimal risk prediction in this patient group, however, studies in diabetes
populations are lacking. We aimed to determine the association between
arterial stiffness and the progression of cerebral white matter lesions
(WML), a marker of stroke risk, in patients with type 2 diabetes and
healthy controls. We tested the a priori hypothesis that progression of
arterial stiffness is associated with progression of WMLs.
Materials and methods:We conducted a 5-year cohort study. Observers
were blinded to patient status. Arterial stiffness andWMLs were assessed
at both baseline and follow-up visits. Arterial stiffness (carotid-femoral
pulse wave velocity [PWV]) was obtained by applanation tonometry.
WMLs were assessed by cerebral T2-FLAIR MRI and quantified by
Breteler score. WML progression was defined as an upward change in
category during follow-up. Data from 49 patients newly diagnosed with
type 2 diabetes and no previous history of cerebrovascular disease and 58
age- and sex-matched controls were available for analysis. At baseline,
participants had a mean (±SD) age of 59±10 years and patients had a
median (range) diabetes duration of 1.8 (1.0-3.2) years. Fifty-two (49%)
were males.
Results: Patients with type 2 diabetes had a higher PWV than controls at
both baseline (9.2±2.2 vs. 7.9±1.4m/s, p<0.01) and follow-up (9.8±2.4

vs. 8.6±1.9m/s, p=0.01). Breteler scores and WML progression were
similar in the two groups (p>0.05). PWVprogression was associated with
WML progression in the total cohort (adjusted for age, sex, diabetes,
baseline PWV and systolic blood pressure progression: OR 1.58 per
1m/s [95%CI: 1.09-2.28], p=0.02). We found no interaction between
diabetes and PWV progression on WML progression.
Conclusion: PWV progression is associated with WML progression in
patients with type 2 diabetes and healthy controls. PWV candidates as a
new risk marker for stroke.

Clinical Trial Registration Number: NCT02001532
Supported by: KAM, DDA, SVLF and HRF Foundations have provided
support for this study
Disclosure: K.L. Funck: Grants; Søster og Verner Lipperts Foundation,
the Danish Diabetes Academy, Health Research Fund of Central
Denmark, Karen Anthonius Mindelegat.
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Association of mannose-binding lectin levels with progression in ca-
rotid artery intima-media thickness in type 2 diabetic patients: a 7-
year follow-up
M. Kaplar1, J. Kulcsar1, M. Katko1, B. Cogoi1, R. Esze1, M.T. Magyar2,
L. Olah2, K. Szabo2, K.R. Czuriga-Kovacs2, G. Paragh1;
1Department of Internal Medicine, University of Debrecen, 2Department
of Neurology, Debrecen, Hungary.

Background and aims: Mannose-binding lectin (MBL), a weak acute
phase reactant protein activates the "lectin" pathway of complement sys-
tem independently of the antibodies and plays an important role in the
innate immunity. It has been suggested that MBL may be involved in the
pathogenesis of micro- and macrovascular complications of diabetes and
MBL levels may be used as a prognostic marker for these complications.
Only a few data about the role of MBL in the development of subclinical
atherosclerosis (carotid artery intima-media thickness - IMT) in diabetes
mellitus were reported. According to these results low MBL levels en-
hance the progression in IMT, while high MBL levels have protective
role. Our aim was to analyse a possible association between serum MBL
levels and changes in IMT after a 7-year follow-up in Type 2 diabetic
(T2DM) patients.
Materials and methods: Serum MBL levels (ng/ml) and IMT (mm)
were measured in a total of 106 Type 2 diabetic patients (56 male and
50 female). Regarding stability of MBL serum levels they were deter-
mined once at the end of the study with a sandwich ELISA (BioPorto
Diagnostics). IMTwas measured at the beginning of the study and after a
7-year follow-up. It was carried out on both sides using 2D echo. Data
were collected and analysed statistically using repeated measures
ANOVAwith Newman Keuls post-hoc tests.
Results: Progression in IMT was significantly higher in patients with
absolute MBL deficiency (MBL < 100 ng/ml, n=13, ΔIMT: 0.109 ±
0.143 mm, p < 0.001) compared to those above this threshold (MBL ≥
100 ng/ml, n=93, ΔIMT: 0.039 ± 0.134 mm, p = 0.15). Taking into
consideration that thiazolidine-dions (TZD) may decrease IMT, calcula-
tions were also performed after exclusion of patients having been treated
with TZD agents. In this setting progression in IMT was significant in
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both groups but, with much stronger elevation in MBL deficient group
(n=11, ΔIMT: 0.138 ± 0.103 mm, p < 0.001) compared to normal and
elevated MBL levels group (n=67,ΔIMT: 0.039 ± 0.134 mm, p = 0.03).
We also evaluated changes in IMTaccording to the initial IMT values.We
could observe progression in patients withMBL < 100 ng/ml in both IMT
< 0.8 mm and IMT ≥ 0.8 mm groups (n=8,ΔIMT: 0.122 ± 0.099mm, p <
0.01 and n=3, ΔIMT: 0.184 ± 0.121 mm, p < 0.001, respectively).
However, patients in the group of MBL levels ≥ 100 ng/ml neither with
initial IMT< 0.8mm (n=50,ΔIMT: 0.099 ± 0.106mm, p=0.06), nor with
initial IMT ≥ 0.8 mm (n=17,ΔIMT: -0.047 ± 0.146 mm, p=0.4) showed
significant progression. There was no significant difference in HbA1c and
lipid parameters of patients and all patients were treated with ASA 100
mg/day.
Conclusion: Our study shows that low MBL levels partially depending
on the initial IMT values increase the progression of IMT in T2DM
during a 7-year follow-up and MBL probably may be one of the markers
for subclinical atherosclerosis.
Supported by: Hungarian Diabetes Association
Disclosure: M. Kaplar: None.

PS 096 Complications from bench
to bedside

1099
Protective effect of SOCS1-based therapy against renal and vascular
oxidative stress in diabetic mice
L. Lopez-Sanz, C. Recio, S. Bernal, I. Lazaro, A. Oguiza, J. Egido, C.
Gomez-Guerrero;
Renal, Vascular and Diabetes Research Lab, IIS-Fundacion Jimenez
Diaz, Madrid, Spain.

Background and aims: Oxidative stress resulting from excessive
production of reactive oxygen species (ROS) or impaired antioxi-
dant defenses is a key pathogenic factor in diabetic complications,
including nephropathy and atherosclerosis. Chronic activation of
Janus Kinase/Signal Transducer and Activator of Transcription
(JAK/STAT) signaling pathway contributes to diabetic complica-
tions by inducing genes involved in cell proliferation, fibrosis, in-
flammation and oxidative stress. Suppressors of cytokine signaling
(SOCS) family controls both magnitude and duration of JAK/STAT
pathway and has emerged as a new target for therapeutic interven-
tion. This study investigates the beneficial effect of SOCS1-based
therapies to combat oxidative stress and tissue injury in a mouse
model of diabetes.
Materials and methods: Streptozotocin-induced diabetic apolipoprotein
E-deficient mice received either a single dose of recombinant adenovirus
expressing SOCS1 (1x1012 viral particles/kg, i.v.) or 3 weekly injections
of SOCS1 peptidomimetic (3 mg/kg/day, i.p.). After 6-10 weeks of inter-
vention, kidney, aorta, serum and urine samples were used to evaluate
clinical parameters, oxidative stress markers, morphology, and gene
expression.
Results: Diabetes induction in mice resulted in a progressive al-
teration of the redox balance, as demonstrated by increased ROS
levels and decreased antioxidant activity, which ultimately led to
renal dysfunction and vascular injury. Interestingly, these molecu-
lar and pathological alterations in diabetic mice were partially
reversed by SOCS1 gene transfer and, more efficiently, by
SOCS1 peptidomimetic. Compared with untreated controls, kidney
and aorta from mice treated with SOCS1 peptidomimetic exhibit-
ed significantly lower levels of superoxide anion (% vs control:
59±4% and 64±4%, respectively), DNA oxidation marker (44±6%
and 58±8%) and NADPH oxidase subunits (Nox1, 41±6% and 36
±3%; Nox4, 47±4% and 33±7%), along with higher levels of
antioxidant genes (heme oxygenase-1, 197±22% and 238±46%;
superoxide dismutase, 244±37% and 254±37%; catalase, 150
±28% and 239±51%) and urinary total antioxidant capacity (183
±10%). These trends remained throughout the course of the treat-
ment period and correlated with a reduction in parameters of renal
dysfunction (albuminuria, mesangial expansion and fibrosis), ath-
erosclerosis (lesion size and lipid content) and inflammation (leu-
kocyte infiltration and chemokine expression). In cultures of renal
tubuloepithelial cells, macrophages and vascular smooth muscle
cells, SOCS1 attenuated ROS generation induced by cytokines
and/or high-glucose. This effect was associated with a decrease
in NADPH oxidase activity and expression of catalytic (Nox1,
Nox2 and Nox4) and regulatory (NoxA1 and NoxO1) subunits,
and was mediated by both STAT1- and PI3K-dependent
mechanisms.
Conclusion: SOCS1-based therapies have a protective role against in-
creased oxidative stress under chronic hyperglycemia, by altering the
expression of enzymes associated with the induction and resolution of
oxidative stress in diabetic mice.
Supported by: MINECO: SAF2012-38830, SAF2015-63696-R; FEDER-
FIS: PI14/00386, PIE13/00051
Disclosure: L. Lopez-Sanz: None.
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Novel insights into the protective role of Nrf2 activation in diabetes-
associated atherosclerosis
I. Lazaro1, L. Lopez-Sanz1,2, S. Bernal1,2, J. Madrigal-Matute3, A.
Oguiza1, C. Recio1, J. Egido1,2, C. Gomez-Guerrero1,2;
1Renal, Vascular and Diabetes Research Lab, IIS-Fundacion Jimenez
Diaz, Madrid, 2Spanish Biomedical Research Centre in Diabetes and
Associated Metabolic Disorders (CIBERDEM), Madrid, Spain, 3Dept.
Developmental and Molecular Biology, Institute for Aging Studies,
Albert Einstein College of Medicine, Bronx, USA.

Background and aims: The intertwined relationship between metabo-
lism, oxidative stress and pro-inflammatory events in the vascular system
is determinant in the pathogenesis of diabetic cardiovascular disease.
Therefore, novel approaches to limit vascular inflammation and to restore
redox balance are of clinical interest. Nuclear factor (erythroid-derived 2)-
like 2 (Nrf2) is a stress-sensitive transcriptional regulator of genes in-
volved in inflammatory and oxidative stress responses, and has emerged
as a promising therapeutic target. This study investigates the underlying
mechanisms of the protective effect of Nrf2 induction in an experimental
model of diabetes-associated atherosclerosis.
Materials and methods: Streptozotocin-induced diabetic apolipoprotein
E-deficient mice were randomized to receive 3 weekly i.p. injections of
the Nrf2 activator tert-butyl hydroquinone (tBHQ, 50 mg/kg/day) or ve-
hicle. After 6 weeks of treatment, we evaluated atherosclerotic lesions
(size and composition) in the aorta and the expression levels of markers
for inflammation, redox balance and autophagy.
Results: Administration of tBHQ effectively increased the number of
Nrf2-activated cells within the atherosclerotic lesions of mice, colocalizing
with both macrophages and vascular smooth muscle cells. Nrf2 induction
by tBHQ treatment resulted in a significant decrease in the size and exten-
sion of atherosclerotic lesions in diabetic mouse aorta (% reduction vs
vehicle: 39±9) and also reduced the lipid content of plaques, without af-
fecting hyperglycemia and serum lipid profile. Nrf2 activator attenuated
atherosclerotic plaque inflammation in diabetic mice, by reducing total
macrophage content (23±6%), M1/M2 phenotype balance (44±9%), foam
cell size (34±4%) and chemokine gene expression (Ccl2, 76±6%; Ccl5, 72
±6%). Atheroprotection was accompanied by systemic and local antioxi-
dant effects, characterized by lower levels of oxidative stress markers (8-
hydroxydeoxyguanine and superoxide anion) and higher levels of systemic
total antioxidant capacity and antioxidant genes (heme oxygenase-1, 346
±47%; superoxide dismutase, 307±43%; catalase, 246±29% vs vehicle).
Interestingly, tBHQ treatment upregulated autophagy-related gene (Atg5,
Beclin1, Atg7, Lc3 and p62) and protein (LC3-II, 184±10%; p62, 193
±15%) expression in aorta and liver of diabetic mice. A parallel in vitro
study confirmed that tBHQ induced autophagy in vascular smooth muscle
cells under both starving and normal serum culture conditions.
Conclusion: Nrf2 induction is a promising therapeutic approach needed
to tackle diabetes-driven vascular damage, according to its protective
effects on inflammation, oxidative stress and autophagy.
Supported by: SEA/FEA; SAF2012-38830, SAF2015-63696R;
PI14/00386, PIE13/00051
Disclosure: I. Lazaro: None.
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Carnosinase inhibition by thiol-containing compounds
T. Weigand1, C.P. Schmitt2, P. Nawroth3, G. Vistoli4, V. Peters1;
1Division of Metabolic Diseases, University of Heidelberg, 2Division of
Paediatric Nephrology, University of Heidelberg, 3Division of
Endocrinology, University of Heidelberg, Heidelberg, Germany,
4Department of Pharmaceutical Sciences, Università degli Studi di
Milano, Milan, Italy.

Background and aims: Carnosinase 1 (CN1) activity is up-regulated
under diabetic conditions by post-translational modifications.

Supplementation of diabetic mice with carnosine mitigates diabetic com-
plications. The cysteine residue at position 102, but not at position 229,
regulates CN1 activity. We now tested whether thiol-containing com-
pounds interact with CN1 cysteine residue at position 102 by
cysteinylation and modify CN1 activity and therefore cytoprotective
carnosine levels.
Materials and methods: The dynamic behavior of CN1 before and after
addition of cysteine was examined by characterizing enzyme kinetics of
the recombinant and renal enzyme and by usingmolecular dynamic (MD)
simulations.
Results: Recombinant CN1 (rCN1) efficiency for carnosine degradation
(5.2±0.2 μmol/mg/h/mM) was reduced by addition of thiol-containing
compounds, such as reduced glutathione (3.2±0.4 μmol/mg/h/mM;
p=0.05), cysteine (1.6±0.2 μmol/mg/h/mM; p=0.05) and N-
acetylcysteine (2.0±0.3 μmol/mg/h/mM; p=0.05) whereas L-glutamic ac-
id, glycine and GSSG (oxidized glutathione) had no effect on recombi-
nant CN1 activity. Increased renal CN1 activity in diabetic (db/db) mice
was reduced and normalized by adding GSH to renal tissue samples in a
concentration-dependent manner. Substitution of rCN1 cysteine residues
at position 102 (Mut 1C102S) and 229 (Mut 2C229S) showed that only
cysteine at position 102 is mandatory for regulation of CN1 activity by
thiols. Whereas Mut 1C102S was not influenced, the addition of thiols to
rCN1 Mut 2C229S lowered catalytic efficiency (3.4±0.5 μmol/mg/h/mM;
p=0.05 compared to control), indicating that the inhibitory effect is due to
S-cysteinylation of cysteine at position 102 but not at position 229. MD
simulation confirmed a conformational rearrangement of the negatively
charged residues surrounding the zinc ions by S-cysteinylation of cyste-
ine 102 causing a partial shift of the carnosine ammonium head with the
consequent distancing of the carbonyl group, resulting in a less effective
pose of the substrate within the catalytic cavity and a decrease in CN1
activity.
Conclusion: We provide evidence for a novel mechanism of CN1 regu-
lation. Kinetic parameters andMD simulations revealed that inhibition by
thiol-containing compounds is due to allosteric interactions through S-
cysteinylation. Inhibition of circulating and tissue CN1, resulting in
higher carnosine levels, may represent a valuable therapeutic strategy
for mitigation of complications associated with diseases such as diabetes
mellitus.
Supported by: SFB 1118 (DDG)
Disclosure: T. Weigand: None.
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Loss of glyoxalase 1 in various mammalian cells is associated with an
increased resistance against environmental stressors
J.Morgenstern1, B. Fuchs1, D. Schumacher2, S. Herzig3,4, M. Freichel2,
P. Nawroth1,4, T. Fleming1,4;
1Internal Medicine 1, University of Heidelberg, 2University of
Heidelberg, Heidelberg, 3German Institute for Diabetes and Cancer
(IDC), Neuherberg, 4German Center for Diabetes Research (DZD),
Neuherberg, Germany.

Background and aims: In contrast to other enzymes involved in the
detoxification of xenobiotics, the glyoxalase system consisting of
glyoxalase 1 and 2 (GLO1 and 2) has an extremely limited substrate
specificity. In fact it is mainly responsible for the detoxification of
methylglyoxal (MG), a toxic dicarbonyl compound formed spontaneous-
ly during glycolysis. Given this background MG has gained a lot of
attention within the context of dicarbonyl induced damage under hyper-
glycemic conditions such as diabetes. Therefore since decades the
glyoxalase system was meant to be indispensable to maintain cellular
viability in eukaryotic cells. We have established three mammalian cell
lines with a total loss of GLO1 to proof this hypothesis. Major aim of this
approach was to look at metabolic side effects in those three in vitro
model systems regarding cellular viability and resistance against
xenobiotics.
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Materials andmethods:GLO1 knock-out in murine cardiac endothelial,
kidney mesangial and neuronal Schwann cells was established using the
CRISPR-Cas9 technique. Intracellular levels of MG and MG-
modifications were measured by MS. The LD50 for various xenobiotics
and UV-radiation was determined usingMTTassay. Enzyme kinetics and
total GSH/GSSG content were analyzed spectrophotometrically. Protein
concentration and mRNA content were assesed using western blot and
qPCR. All data are expressed as mean values ± standard error and were
analyzed for significance using unpaired t-test with Welch`s correction.
Differences were considered to be significant at p<0.05.
Results: The loss of GLO 1 was neither linked to increased levels of MG
nor MG-modified proteins. The mRNA and protein expression in three
different GLO1-/- cell models revealed an upregulation of several sub-
types of aldo-keto-reductase (AKR) and aldehyde dehydrogenase
(ALDH). Kinetic profiles for the upregulated enzymes present in the
cytosolic fractions of GLO1-/- cells revealed that those oxidoreductases
were able to detoxify formaldehyde, 4-hydroxynonenal ,
malondialdehyde and acrolein with higher efficiency compared to wild-
type (WT) cells. This was confirmed by increased LD50-values for those
xenobiotics, hydrogen peroxide and ultraviolet radiation in a toxicity
assay. Additionally GLO1-/- cells showed significantly improved ratios
of GSH to GSSG compared to appropriate WT cells.
Conclusion: The loss of GLO1 in three mammalian in vitro models was
compensated effectively regarding the MG metabolism, even under high
glucose growth conditions. The upregulation of various oxidoreductases
(AKR and ALDH) in GLO1-/- was associated with increased resistance
against harmful environmental stressors such as ultraviolet radiation and
exposure to hydrogen peroxide or several xenobiotics. Furthermore, the
improved ratio of GSH to GSSG in GLO1-/- reflects an optimization in
the potential oxidative stress response. Consequently we claim the in-
triguing hypothesis that the loss of GLO1 has protective character due
to the upregulation of various enzymes of the xenobiotic defense metab-
olism. Further in vivo studies are required to prove the concept if GLO1 is
fundamentally necessary for life or just a remnant of evolution.
Supported by: SFB1118 (DFG)
Disclosure: J. Morgenstern: Grants; SFB1118.
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Perivascular adipose tissue and endothelial dysfunction in an aged
model of obesity
A.R. Costa, A. Pereira, Â.M. Geraldo, R. Seiça, C.M. Sena;
Institute of Physiology, IBILI, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal.

Background and aims:Obesity is a growing problemworldwide. In this
context, perivascular adipose tissue (PAT) has recently been recognized as
a novel factor in vascular biology, with implications in the pathophysiol-
ogy of cardiovascular disease. The main goal of this study was to inves-
tigate the effects of high-fat diet on PAT and study its impact on endothe-
lial function of mesenteric arteries of obese animal models.
Materials and methods: Eight-month-old male Wistar (W) rats were
randomly divided in two subgroups: group 1) W control group fed with
standard diet (W12m); group 2) W rats fed with high fat diet during 4
months (WHF) and compared with six-month-old male W rats (W6m).
Glucose, lipids, leptin, adiponectin and HbA1c concentrations were mea-
sured on blood samples. Vascular contraction and functional endothelial-
dependent and independent vasorelaxation was evaluated in isolatedmes-
enteric ring preparations from the different groups. Oxidative stress, in-
flammatory biomarkers, and adipocytokines were also evaluated in arter-
ies and PAT of the different groups of rats.
Results: High fat diet induced significantly increased body weight, glu-
cose at 2h after a glucose load and systemic levels of free fatty acids,
leptin and leptin/adiponectin ratio. It also significantly reduced the effi-
cacy of NO-dependent and independent vasorelaxation (by 60 and 22%,
respectively) in mesenteric arteries accompanied by 2-fold increment in

vascular oxidative stress. In WHF group, PAT significantly increased the
expression of the receptor for advanced glycation end products (RAGE),
intercellular adhesion molecule-1 (ICAM-1), chemokines (as monocyte
chemotactic protein-1/CCL2, RANTES/CCL5) and pro-inflammatory
adipokines (as resistin, leptin and lipocalin-2) compared to W6m, proba-
bly important contributors of endothelial dysfunction.
Conclusion: Inflammation in PAT directly impacts vascular disease of
the underlying artery, perhaps contributing to the endothelial dysfunction
underlying atherosclerosis.
Supported by: COMPETE: POCI-01-0145-FEDER-007440;
COMPETE: POCI-01-0145-FEDER-016784
Disclosure: A.R. Costa: None.
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Position of oxidative stress and microcirculation parameters in
artificial neuronal network for assessment of chance for type 2
diabetes development
V.M. Shyshko1, T.V. Mokhort1, V.S. Spiridonava1, E.E. Kanstantinava2,
N.L. Tsapaeva3, I.V. Buko4;
1Endocrinology, Belarusian State Medical University, 2Endocrinology,
A.V. Luikov Heat and Mass Transfer Institute of the National Academy
of Sciences of Belarus, 3Cardiology and Inner Diseases, Belarusian State
Medical University, 4Minsk City Center of Hygiene and Epidemiology,
Minsk, Belarus.

Background and aims: Prevalence of type 2 diabetes (T2D) is on the rise
that explains search of approaches to diagnosis and prophylaxis of dis-
ease. Oxidative stress (OS) and microcirculation (MC) firstly exhibit
changes during deviations of glycaemia. Study changes in conjunctival
MC and OS parameters in patients with T2D to create new configuration
of artificial neuronal network (ANN).
Materials andmethods:We included 155 patients and 41 almost healthy
person and divided into 4 groups: 1 - almost healthy, 2 - overweight and
obesity I st. (56 patients), 3 - prediabetes (59 patients), 4- T2D (40 pa-
tients). Computer-assisted intravital conjunctival microscopy was used to
evaluate 20 parameters ofMC.Activities of superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GP), glutathione reductase (GR)
and concentrations of oxidized glutathione (GSSG), reduced glutathione
(GSH) and thiobarbituric acid reactive substances (TARS) and total anti-
oxidant activity (tAOA) were assessed as markers of OS. All patients
underwent biochemical tests for HbA1c, lipid profile, GFR was calculat-
ed and eyegrounds examination was conducted. New configuration of
ANN was created and included 38 input values and 5 output values.
Results:MC changes in study groups were identical some way compared
to control group and included increased count of arteriolo-venular anas-
tomosis (AVA), enhanced meandric tortuosity of venules (Meanv)
(p<0,05). Additionally identical for prediabetes and T2D arteriolo-
venular diameter ratio (AVD) was decreased and tela was lost (Net) com-
pared to control group (p<0,05). In T2D to all listed above changes we
revealed enhanced meandrous tortuosity of capillaries (Meanc) and in-
equalities in vessels caliber (Cal) (p<0,05 compared to other groups).
Markers of OS were changed on case-by-case basis in groups. tAOA
was increased in patients with prediabetes (69,48 (59,09;85,93)% vs
62,24 (47,60;71,39)% in patients with T2D (p<0,05). Overweight and
obesity were associated with increased GSSG concentrations (0,36
(0,31;0,39) mmol/l vs 0,33 (0,31;0,37) mmol/l). T2D was characterized
by decreased activity of SOD (65,24 (30,55; 89,47) RVU/ml vs 86,43
(36,49;130,36 RVU/ml in controls (p<0,05) and decreased GSH concen-
tration (2,08 (2,08;2,92 mmol/l vs (2,53 (2,29;3,15) mmol/l (p<0,05)).
According to estimated changes in MC and OS parameters and including
other risk factors for T2D and microangiopathy development we created
new configuration of ANN that showed high values of included param-
eters. During education of ANN several deviations were revealed.
Detailed analyze of this patients (deviations) disclosed changes in MC
and OS specific to T2D.
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Conclusion: We observed increasing changes in microcirculation from
overweight and obesity to prediabetes and diabetes and different changes
of OS parameters in study groups. ANN can optimize work with large
count of parameters and reveal patients with increased risk for T2D de-
velopment. This can be done by receiving results from already educated
ANN.
Disclosure: V.M. Shyshko: None.
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Glycaemic variability is associated with oxidative damage
independently from glycaemic control in type 1 diabetes
S. Dagdelen, A.B. Bahcecioglu, I. Lay, A. Samadi, U. Unluturk, M.
Bayraktar;
Internal Medicine, Department of Endocrinology and Metabolism,
Hacettepe University, School of Medicine, Ankara, Turkey.

Background and aims: Oxidative stress contributes in diabetic organ
damage. Oxysterols as indicators of oxidative stress have been shown
to play critical roles with cytotoxic and proinflammatory actions in the
course of Diabetes Mellitus. Currently the impact of glycemic variability
on oxidative stress whether dependently or independently on glycemic
control is a controversial issue. We aimed to investigate an association
between oxysterol levels and glycemic variability as well as glycemic
control in type 1 diabetic patients.
Materials and methods: Thirty adult patients with Type 1 diabetes
mellitus (T1DM), (28 K, 2 E, mean age 32.4 ± 10.1 years, median 13
years, HbA1c mean: 8.1 ± 1.2%) who were on insulin pump were includ-
ed in the study. The mean amplitude of glucose excursion (MAGE) of the
second day, as a sign of intraday glycemic variability, and the mean of
daily differences (MODD), as a sign of interday glycemic variability
(consecutive 3 days) calculated by using72-hour Continuous Glucose
Monitoring System (cGMS) data. Serum samples for oxysterols (7-
ketosterol, cholestane-3β, 5α, 6β-triol (cholestanetriol))measurements
were taken from patients at 0, 24 and 72 hours of cGMS measurements.
Quantification of oxysterols were accomplished using high sensitivity
and specific LC-MS / MS (tandem-mass spectrometry) method.
Results: There was a significant correlation between MAGE of the sec-
ond day (24-48. hour, mean: 112.3 ± 57.6 mg / dl) and 7-ketosterol and 7-
ketosterol/total cholesterol levels of the subsequent day (72nd hour)
(r:0,558, p:0.001; r:0.468; p:0.009). There was no significant correlation
between MODD and oxysterol levels. There was no significant correla-
tion between HbA1c and oxysterol levels.
Conclusion: This study with continous glucose monitoring system data
of the patients with advanced T1DM on insulin pump, showed that intra-
day glycemic variability is associated with oxidative stress independently
of glycemic control. Accordingly, while attempting to provide glycemic
control in these patients, insulinization strategies avoiding glycemic var-
iability should be preferred
Supported by: Hacettepe University, Research Funding
Disclosure: S. Dagdelen: None.
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What predicts early glycaemic control in people with type 2 diabetes?
A.P. McGovern1, U. Hoang1, W. Hinton1, N. Munro1, S. Calderara2, S.
de Lusignan1, M. Whyte1;
1Department of Clinical & Experimental Medicine, University of Surrey,
Guildford, UK, 2Eli Lilly and Company, Vernier-Geneva, Switzerland.

Background and aims: It has been demonstrated that early glycaemic
control substantially reduces the risk of microvascular complications in
type 2 diabetes (T2D) and may also impact on subsequent macrovascular
risk. Despite the evidence of the relationship between optimal glucose
control and reduction in cardiovascular risks, a significant proportion of
those with T2D fail to achieve early good glycaemic control. It is not clear
which patient characteristics are associated with failure to achieve early

glycaemic improvement.We evaluated the association between a range of
patient characteristics and early glycaemic change.
Materials and methods: We performed a retrospective cohort analysis
using a primary care sentinel network in England (Royal College of
General Practitioners Research and Surveillance Centre). We identified
people with new onset (incident) T2D between 1st January 2006 and 31st
July 2016 and both an HbA1c measurement at the time of diagnosis and
one year after diagnosis. We performed a linear regression analysis to
identify factors associated with the change in HbA1c value from diagno-
sis to one year. Factors included for analysis were; HbA1c at diagnosis,
patient age, gender, ethnicity, socioeconomic status, smoking status, body
mass index (BMI), comorbidities, and medication use within the first
year. Socioeconomic status was measured using the official national mea-
sure; index of multiple deprivation (IMD). Associations are reported as
beta coefficients (mmol/mol change in HbA1c per unit change in model
factor) with associated 95% confidence intervals (CI) and p values.
Results: From 72,910 people with T2Dwe identified 13,873 people with
incident T2D and HbA1c measurement at diagnosis and one year post
diagnosis. The mean HbA1c was 62.4 (SD 23.3) mmol/mol at diagnosis,
51.9 (SD 13.5) mmol/mol at one year. The mean change in HbA1c was -
12.9 (SD 22.3) mmol/mol. Greater reduction in HbA1c was seen in those
with higher HbA1c at diagnosis (-0.84; 95% CI -0.80 to -0.88; p=0.000)
and increasing age (-0.13; -0.02 to -0.23; p=0.020). Compared to those of
White ethnicity people of Asian ethnicity had less reduction in HbA1c at
one year (difference 5.59; 9.88 to 1.30; p=0.011). Gender, socioeconomic
status, smoking status, BMI, and co-morbidities did not significantly
affect the change in glycaemic control. Insulin use within the first year
was associated with the greatest reduction in HbA1c (-4.97; -1.36
to -8.59; p=0.007). The model accounted for a moderate proportion of
the variation seen in glycaemic change (multiple R-squared = 0.650).
Conclusion: A large variation in glycaemic improvement within the first
year of diagnosis can be seen in practice. Those who are younger or of
Asian ethnicity have a smaller reduction in HbA1c after adjusting for
initial glycaemic control. Whilst we have not determined the reasons for
these differences these data suggest these groups should be targeted for
more intense monitoring and aggressive intervention. The most effective
treatment for early glycaemic control was insulin.
Supported by: Real World Evidence diabetes projects funded by Eli Lilly
and Company
Disclosure: A.P. McGovern: Other; University of Surrey-Eli Lilly and
Company Real World Evidence (RWE) Centre in Diabetes.

1107
The ratio of glycated albumin to HbA1c as a haemoglobin glycation
index with intra-familial correlations
S. Amemiya1, M.Mochizuki2, I. Musha1, T. Kikuchi1, H. Yokomichi3, S.
Sugihara4, T. Hoshino5, the Japanese Study Group of Insulin Therapy for
Childhood and Adolescent Diabetes;
1Pediatrics, SaitamaMedical University, Saitama, 2Pediatrics, Yamanashi
University, Kofu, 3Health Science, Yamanashi University, Kofu,
4Pediatrics, Tokyo Women's Medical University, Tokyo, 5Institute of
Biopathological Medicine, Kanagawa, Japan.

Background and aims: The mean value of glycated albumin (GA)/
HbA1C (A1C) ratio over time was reported to be individually consistent
and highly inversely correlated with the glycation gap (g-g) as a hemo-
globin glycation index (HGI) in pediatric type 1 diabetes patients (T1D).
This study aimed to clarify that GA/A1C ratio was also a HGI in non-
diabetic subjects and had intra-familial correlations.
Materials and methods: The subjects in this cohort from 2008 to 2012
were Japanese children and adolescents with TID (n=544) and their non-
diabetic family (NDF) (n=433). Mean value of GA/A1C ratio using si-
multaneous measurement of GA and A1C more than five times was
calculated in each diabetic patient and the value at enrollment was used
in non-diabetic family. Since GA/A1C ratio showed different results due
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to a constituent as each A1C using the National Glycohemogobin
Standardization Program (NGSP) unit, the International Federation of
Clinical Chemistry (IFCC) unit and the KO500 unit as the sustainable
method in Japan Diabetes Society, the analyses using each A1C unit were
as follows. Correlations between GA and A1C and between GA/A1C
ratio and A1C itself were examined in T1D and NDF.
Results: NDF revealed a significant and negative correlation between
GA/A1C ratio and A1C itself (r=-0.37, -0.63 or -0.57, using NGSP,
IFCC and KO500 units, respectively, all p<0.0001), while the correlation
between GA and each A1C unit was lower in NDF than in T1D. The
mean (SD) of GAwas 23.9 (4.05) % and 13.9(1.09) %, in T1D and NDF,
where each A1C in T1D and NDF was 8.05(0.98) and 5.20(0.27) %,
6.46(1.07) and 3.35(0.25) mmol/mol and 5.36(0.84) and 2.94(0.20) %,
in NGSP, IFCC and KO500 units, respectively. Thus each GA/A1C ratio
in NDF exhibited a HGI within narrow glycemic ranges of one fourth in
SD of GA and each A1C in T1D. The GA/A1C ratio was 2.96(0.25),
0.37(0.03) and 4.47(0.37) in T1D, and 2.67(0.22), 0.42(0.04)) and
4.76(0.45) in NDF, using A1C-NGSP, A1C-IFCC and A1C-KO500, re-
spectively. Overlap rates of SD range of GA/A1C ratio in T1D by that in
NDF were 40.6, 41.7 and 64.0%, using NGSP, IFCC and KO500 units
respectively. The GA/A1C ratio in T1D was correlated with that in father
(121 pairs, r=0.40, 0.45 and 0.48; all p<0.0001), mother (137 pairs,
r=0.25, p=0.0028, r=0.32, p=0.0001 and 0.29, p=0.0006) or sibling (91
pairs, r=0.21, p=0.0512, r=0.32, p=0.0022 and r=0.29, p=0.0046), using
NGSP, IFCC and KO500 units, respectively, indicating the intra-familial
correlations.
Conclusion:We propose the GA/A1C ratio as a useful HGI both in T1D
and non-diabetic subjects. The lower a GA/ A1C ratio, the higher a
hemoglobin glycation (HGI) is. While the g-g may be used in a fixed
population, the GA/A1C ratio will be applied to a modifier of glycemic
target and a predictor of diabetic complications in addition with A1C and
be comparable between on-going populations regarding diabetic types,
races, non-diabetic family et.al. Although each A1C standardization can
be useful in common practice, GA/A1C ratio using IFCC and KO500
units may be more accurate as a HGI than that using NGSP unit. The role
of hereditary and biochemical factors on HGI remains to be elucidated.
Supported by: JDF
Disclosure: S. Amemiya: None.
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Symmetric and asymmetric dimethylarginine as risk markers of
cardiovascular disease, mortality and deterioration in kidney
function in patients with type 2 diabetes
T. Hansen1, E. Zobel1, B.J. von Scholten1, H. Reinhard1, F. Persson1, T.
Teerlink2, H.-H. Parving3, P.K. Jacobsen4, P. Rossing1,3;
1StenoDiabetes Center Copenhagen, Gentofte, Denmark, 2Department of
Clinical Chemistry, Amsterdam, Netherlands, 3University of
Copenhagen, Copenhagen, 4Department of clinical medicine,
University of Copenhagen, Copenhagen, Denmark.

Background and aims: To evaluate symmetric dimethylarginine
(SDMA) and asymmetric dimethylarginine (ADMA) as risk markers of
cardiovascular disease, all-cause mortality and deterioration in renal func-
tion in a well characterised type 2 diabetic population with
microalbuminuria and without symptoms of coronary artery disease.
Materials and methods: 200 participants followed for 6.1 years. SDMA
and ADMAwere measured at baseline. Endpoints included 1) composite
cardiovascular endpoint (n=40); 2) all-cause mortality (n=26); and 3)
decline in eGFR of >30% (n=42). Cox models were unadjusted and
adjusted for traditional risk factors (sex, age, systolic blood pressure,
LDL-cholesterol, smoking, HbA1c, creatinine and urinary albumin excre-
tion rate). To assess if SDMA orADMA improved risk prediction beyond
traditional risk factors we calculated c-statistics and relative integrated
discrimination improvement (rIDI).
Results: Higher SDMA was associated with increased risk of all three
endpoints (unadjusted: p≤0.001; adjusted: p≤0.02). Higher ADMA was
associated with all-cause mortality (unadjusted: p=0.002; adjusted:
p=0.006), but not cardiovascular disease or decline in eGFR
(p≥0.29).The c-statistics was not significant for any of the endpoints for
either SDMA or ADMA (p≥0.10). The rIDI for SDMA was 15.0%
(p=0.081) for the cardiovascular endpoint, 52.5% (p=0.025) for all-
cause mortality and 48.8% (p=0.007) for decline in eGFR; for ADMA
the rIDI was 49.1% (p=0.017) for all-cause mortality.
Conclusion: In persons with type 2 diabetes and microalbuminuria
higher SDMA was associated with incident cardiovascular disease, all-
cause mortality and deterioration in renal function. Higher ADMA was
associated with all-cause mortality. SDMA and ADMA significantly im-
proved risk prediction for all-cause mortality, and SDMA for deteriora-
tion in renal function beyond traditional risk factors.
Supported by: EFSD, CLINICAL RESEARCH GRA
Disclosure: T. Hansen: None.

1109
Serum uromodulin predicts mortality independently from the
presence of type 2 diabetes
J. Ebner1, A. Leiherer1, A. Muendlein1, C.H. Saely2, E.-M. Brandtner1,
A. Schuler2, A. Mader3, P. Schwerzler3, P. Fraunberger4, H. Drexel5;
1Vorarlberg Institute for Vascular Investigation and Treatment,
2Academic Teaching Hospital Feldkirch, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Medical Central Laboratory, Feldkirch, Austria, 5Drexel University
College of Medicine, Philadelphia, USA.

Background and aims: Uromodulin is produced exclusively by the kid-
neys and present in urine and blood. Low serum uromodulin has recently
been demonstrated to be associated with chronic kidney disease and type
2 diabetes (T2DM). Whether serum uromodulin also predicts mortality is
unknown and is addressed in the present study.
Materials and methods: We measured uromodulin in a series of 529
patients who underwent coronary angiography for the evaluation of

Diabetologia (2017) 60 (Suppl 1):S1–S608S510



established or suspected stable CAD and prospectively recordedmortality
during a follow-up of up to 8 years.
Results: Uromodulin significantly correlated with eGFR (r=0.242,
p<0.001) and, inversely, with age (r=-0.208, p<0.001), fasting glucose
(r=-0.161, p<0.001), C-reactive protein (CRP; r=-0.133, p=0.002) and
proBNP (r=-0.164, p=0.002); it was significantly lower in patients with
T2DM than in nondiabetic subjects (148±70 vs. 171±79; p =0.001).
Prospectively, we recorded 95 deaths; mortality was significantly higher
in patients with T2DM than in those who did not have diabetes (28.2 vs.
14.6 %; p <0.001). Serum uromodulin proved protective for overall mor-
tality in univariate analysis (HR=0.56 [95%CI 0.43-0.72]; p<0.001), and
also after multivariate adjustment for standard risk factors including dia-
betes, eGFR, proBNP and presence of CAD as well (adj. HR=0.57
[95%CI 0.37-0.89]; p=0.014).
Conclusion: We conclude that serum uromodulin predicts mortality in-
dependently from kidney function and the presence of T2DM.

Disclosure: J. Ebner: None.

1110
Levels of soluble ST2 are associated to diabetes and cardiovascular
mortality in patients from Tor Vergata Atherosclerosis Registry
M. Cardellini1, M. Ballanti1, I. Cardolini1, F. Davato1, R. Menghini1, V.
Casagrande1, S. Rizza1, A. Ippoliti2, M. Federici1;
1Department of Systems Medicine, University of Rome, 2Department of
Experimental Medicine and Surgery, University of Rome, Rome, Italy.

Background and aims: To identify novel biomarkers for cardiovascular
diseases we studied a cohort of 399 patients with a chronic atherosclerotic
disease and different degree of impaired glucose metabolism.
Materials and methods: 399 patients with atherosclerotic disease were
enrolled in the Tor Vergata Atherosclerosis Registry (TVAR) from 2007
to 2014. All the patients had a major CV event or underwent a vascular
procedure for significant vascular stenosis. We evaluated lipid profile,
liver and kidney function, markers of inflammation and performed an
Oral Glucose Tolerance Test in those patients with a negative history of
type 2 diabetes (n=325). The follow up was performed every year by
phone interview. The primary endpoint was major cardiovascular events
(cardiovascular death, nonfatal stroke, nonfatal myocardial infarction,
and peripheral vascular surgical procedures) and the secondary endpoint
was death for any other disease.
Results: We divided the 399 patients in four groups depending on the
glucose tolerance status. 118 were normal glucose tolerant (NGT), 138
were impaired glucose tolerant (IGT), 69 had a new diagnosis of type 2
diabetes (nT2D) and 74 were diabetic at enrollment (oT2D). The four
groups did not differ for age, sex or BMI. Among the several metabolic

and inflammatory variables, we interestingly found that the levels of
soluble ST2 (sST2), the receptor for the inflammatory cytokine IL33,
were significantly increased from NGT to oT2D (NGT 14420.3±8747.9
vs IGT 14303.1±6838.3 vs nT2D 15260.3±6639.0 vs oT2D 19707.9
±8378.2, ANOVA p>0.00001). Circulating sST2 levels increased with
age (R=0.229, p=0.00001) and reduced kidney function (GFR, R=-
0.204, p=0.00001). We also found that levels of sST2 were significantly
correlated with fasting plasma glucose (R=0.164, p=0.002), Hba1c
(R=0.167, p=0.002), and HOMA index (R=0.159, p=0.004) after
adjusting for age, sex and GFR.We didn’t find any significant correlation
between sST2 and lipid profile, inflammatory biomarkers or insulin se-
cretion. We performed a follow up for all-cause and cardiovascular mor-
tality for a mean of 61,08±34,80 months on 371 patients. During follow-
up 66 deaths (20,7%) occurred, 27 of which were due to cardiovascular
causes (8,5%). We divided the 371 patient in tertiles of sST2 levels and
found that patients within the highest tertile of sT2 showed an increased
rate of all-cause and cardiovascular mortality, as shown in figure 1 (all-
cause mortality, log rank test, p<0.007 and CVD mortality log rank test,
p=0.05).
Conclusion: Some previous evidences showed that the sST2/IL-33 path-
way might be relevant for vascular disease and diabetes in animal models
but its role in human is still under debate. In our cohort with chronic
atherosclerosis and different degrees of detective glucose metabolism
we found that sST2 is associated with diabetes and increased all-cause
and cardiovascular mortality. Further mechanistic studies determining
how sST2 is linked to atherosclerosis and diabetes pathways may clarify
its role in cardiovascular diseases.
Clinical Trial Registration Number: ISRCTN42405215
Supported by: MIUR PRIN 20123BJ89E
Disclosure: M. Cardellini: None.

1111
Higher plasma methylglyoxal levels are associated with incident
cardiovascular disease in individuals with type 1 diabetes: a 12-year
follow-up study
N.M.J. Hanssen1,2, J.L.J. Scheijen1,2, A. Jorsal3, H.-H. Parving4, L.
Tarnow3, P. Rossing3, C.D.A. Stehouwer1,2, C.G. Schalkwijk1,2;
1Internal medicine, Maastricht University, 2CARIM, School for
Cardiovascular Diseases, Maastricht, Netherlands, 3Steno Diabetes
Center Copenhagen, 4University of Copenhagen, Copenhagen, Denmark.

Background and aims: Methylglyoxal (MGO), a major precursor for
advanced glycation endproducts (AGEs), is increased in diabetes. In di-
abetic rodents, inhibition of MGO prevents cardiovascular disease
(CVD). Whether plasma MGO levels are associated with incident CVD
in people with type 1 diabetes is unknown.
Materials and methods: We included 159 individuals with persistent
normoalbuminuria and 162 individuals with diabetic nephropathy (DN)
from the outpatient clinic at a diabetes center. We measured MGO at
baseline with tandem mass spectrometry. We recorded fatal and non-
fatal CVD over a median follow-up of 12.3 years (interquartile range
7.6-12.5). Data were analyzed with Cox regression, with adjustment for
sex, age, HbA1c, DN, diabetes duration, smoking, systolic blood pres-
sure, anti-hypertensive medication and BMI.
Results:During follow-up, 73 individuals suffered at least one CVD event
(36 fatal and 53 non-fatal events). HigherMGO levels were associated with
total- (HR: 1.47; 95%CI: 1.13-1.91), fatal- (HR: 1.42; 95%CI: 1.01-1.99)
and nonfatal incident CVD (HR: 1.46; 95%CI: 1.08-1.98). A similar trend
was observed for total mortality (HR: 1.24; 95%CI: 0.99-1.56).
Conclusion: This study shows, for the first time, that plasmaMGO levels
are associated with cardiovascular events in individuals with type 1 dia-
betes. MGO may thus explain the increased risk, at least in part, for CVD
in type 1 diabetes.
Supported by: EFSD/Lilly
Disclosure: N.M.J. Hanssen: None.
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1112
Association of dehydroepiandrosterone with severity of type 2
diabetes: the Rotterdam study
N. Kastrati, M. Glisic, E. Asllanaj, S. Sedaghat, A. Ikram, J.S.E. Laven,
O.H. Franco, T. Muka;
Erasmus Medical Center, Rotterdam, Netherlands.

Background and aims: Emerging evidence shows that high levels of
dehydroepiandrosterone (DHEA) are associated with reduced risk of type
2 diabetes (T2D). It is not known whether DHEA is associated with
diabetes severity. We examined whether higher levels of DHEA were
associated with less complications of T2D, later initiation of insulin ther-
apy and reduced risk of mortality.
Materials and methods: We included 1130 men and women with
T2D from the Rotterdam Study, a prospective follow-up study.
DHEA levels were measured at baseline. Complications of T2D
included chronic kidney disease (CKD), hypertension (HTN), and
stroke. Prevalent CKD was defined as estimated glomerular filtra-
tion rate <60 ml/min/1.73 m2. Prevalent HTN was defined as
systolic blood pressure ≥140 mmHg or diastolic blood pressure
≥90 mmHg or use of blood pressure lowering medication.
Incident stroke events and insulin therapy initiation were obtained
on the basis of medical records. Mortality data were obtained by
notification from the municipal administration. Logistic regression
(for CKD, HTA and insulin therapy initiation) and Cox propor-
tional hazards models (for stroke and mortality) with adjustment
for relevant confounders were used to calculate odds ratios (ORs)
and hazard ratios (HRs), and their 95% confidence intervals (CIs).
Results: Higher levels of DHEA were associated with lower odds of
having CKD (OR=0.66, 95%CI: 0.47-0.92) and HTA (OR=0.66,
95%CI: 0.49-0.90). During 19 years of follow-up, we identified 164
incident cases of insulin initiation, 110 cases of stroke and 540 deaths.
Higher levels of DHEA were associated with later initiation of insulin
therapy (OR=0.61, 95%CI: 0.41-0.93) and reduced risk of all-cause mor-
tality (HR=0.81, 95%CI: 0.69-0.95), whereas no association was found
between DHEA levels and risk of stroke (HR=0.83, 95%CI: 0.58-1.18).
Further adjustment for glucose, insulin and downstream hormone levels
such as total estradiol and testosterone did not affected any of these
associations.
Conclusion: These findings suggest that high levels of DHEA are
associated with fewer complications in diabetics. It is at present
unclear whether medications or lifestyle factors that alter DHEA
metabolism can be effectively used in prevention of diabetes
complications.

Disclosure: N. Kastrati: None.

1113
GDF-15 and FGF-23 are associated with mortality in type 2 diabetic
patients with microalbuminuria
M. Frimodt-Møller1, B. von Scholten1, H. Reinhard1, T.W. Hansen1, F.
Persson1, H.-H. Parving2,3, P. Rossing4,3;
1Steno Diabetes Center Copenhagen, 2Rigshospitalet, Copenhagen,
3University of Copenhagen, 4Steno Diabetes Center Copenhagen,
Copenhagen, Denmark.

Background and aims:We evaluated two biomarkers (growth differen-
tiation factor 15 (GDF-15) and (FGF-23) reflecting different aspects of
renal pathophysiology as determinants of decline in estimated glomerular
filtration rate (eGFR), incident cardiovascular disease (CVD) and all-
cause mortality in patients with type 2 diabetes (T2D) and
microalbuminuria, but without clinical coronary artery disease.
Materials andmethods: Prospective study including 200 patients. GDF-
15 and FGF-23 were measured at baseline and were available in 191
patients. Adjusted Cox models included sex, age, LDL cholesterol,
smoking, HbA1c, creatinine, systolic blood pressure and urine albumin
excretion rate (UAER). A decline in eGFR of >30%, which has recently
been suggested as a valid renal outcome, at any time point during follow-
up was the predefined endpoint of CKD progression. Hazard ratios (HR)
are provided per 1 SD increment of log-transformed values of the urinary
biomarkers.
Results: Patients were (± SD) 59 ± 9 years old, eGFR 91.1 ± 18.3ml/min/
1.73m2 and UAER (IQR) 103 (39-230) mg/24-h. During a median 6.1
years follow-up, there were 40 incident CVD events and 26 deaths and a
total of 42 patients reached the predefined CKD progression endpoint
after 4.9 years (median). Higher GDF-15 was a determinant of decline
in eGFR >30% in unadjusted (HR (95% CI) 1.7 (1.3-2.4); p=0.001) and
adjusted (HR 1.7 (1.1-2.5); p=0.018) models, a predictor of CVD in the
unadjusted model (HR 1.4 (1.0-1.9); p=0.034) but not in the adjusted
model (HR 1.3 (0.9-1.8); p=0.25) and of all-cause mortality in unadjusted
(HR 1.8 (1.3-2.6); p<0.001) and adjusted (HR 1.9 (1.2-2.9); p=0.003)
models. Higher FGF-23 was not associated with decline in eGFR >30%
or CVD, but was associated with all-cause mortality in unadjusted (HR
1.5 (1.1-2.0); p=0.010) and adjusted (HR 1.6 (1.1-2.2); p=0.011) models.
Conclusion: In patients with T2D and microalbuminuria, GDF-15 was
independently associated with decline in kidney function and all-cause
mortality, and higher FGF-23 was associated with all-cause mortality.
Disclosure: M. Frimodt-Møller: None.

1114
Plasma matrix metalloproteinases are associated with incident
cardiovascular disease and all-cause mortality in patients with type 1
diabetes: a 12-year follow-up study
S.A. Peeters1, L. Engelen2, J. Buijs3, A. Jorsal4, H.-H. Parving5, L.
Tarnow6, P. Rossing6, C. Schalkwijk1, C.D.A. Stehouwer1;
1Internal Medicine, Maastricht University Medical Centre, Maastricht,
2Centraal Bureau voor de Statistiek, Heerlen, 3Internal Medicine,
Zuyderland, Heerlen, Netherlands, 4Aarhus University Hospital,
Aarhus, 5Department of Medical Endocrinology, Rigshospitalet,
Copenhagen, 6Steno Diabetes Center, Gentofte, Denmark.

Background and aims: The pathophysiological mechanisms leading to
cardiovascular disease (CVD) in type 1 diabetes have only been partly
elucidated. Altered regulation of extracellular matrix remodeling by ma-
trix metalloproteinases (MMPs) and tissue inhibitor of metalloproteinase
(TIMP) may contribute to vascular complications in type 1 diabetes.
Therefore, we investigated associations between plasma MMP-1, -2, -3,
-9, -10 and TIMP-1, and cardiovascular events and all-cause mortality in
type 1 diabetic patients.
Materials and methods:We prospectively followed 337 type 1 diabetic
patients (mean age 41.4 years (9.6), 39% female), 170 with and 167
without diabetic nephropathy, with median follow-up of 12.3 years.
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Survival analyses were applied to investigate differences in plasma
MMP-1, -2, -3, -9, -10, and TIMP-1-levels in patients with and without
a cardiovascular event and in those who died vs survivors. All analyses
were adjusted for age, sex, duration of diabetes, HbA1c, nephropathy and
for other conventional cardiovascular risk factors. In addition, we inves-
tigated the extent to which low-grade inflammation (LGI), endothelial
dysfunction (ED) and renal dysfunction (eGFR and albuminuria) contrib-
uted to these associations.
Results:After adjustment for potential confounders, higher MMP-2 plas-
ma levels were significantly associated with higher incidence of cardio-
vascular events [HR 1.49 (95%CI 1.11;1.99)], and higher plasma levels
of MMP-1 [1.38 (1.07;1.78)], MMP-2 [1.60 (1.19;2.15)] and MMP-3
[1.39 (1.05;1.85)] were associated with all-cause mortality. All associa-
tions were independent of LGI and ED as estimated by plasma markers.
Associations between MMP-2 and cardiovascular events and between
MMP-3 and mortality were attenuated after further adjustment for
eGFR and changes in eGFR.
Conclusion: In patients with type 1 diabetes followed for a median of
12.3 years, higher plasma MMP-2 levels are associated with incident
CVD and higher plasma MMP-1, MMP-2, MMP-3 are associated with
all-cause mortality. These associations are independent of cardiovascular
risk factors, LGI and ED. However, baseline eGFR and decline in eGFR
during follow-up attenuated the association betweenMMP-2 and CVD as
well as the association between MMP-3 and all-cause mortality; eGFR
may thus, in part, mediate these associations.
Disclosure: S.A. Peeters: None.

1115
Visceral adipose tissue volume is associated with 18F-FDG-PET
assessed arterial inflammation in male patients with early type 2
diabetes
M.R. Reijrink1, S.A. De Boer1, D.S. Spoor2, J.D. Lefrandt1, H.J.
Lambers Heerspink3, R. Boellaard2, M.J.W. Greuter4, R.H.J. Slart2, D.J.
Mulder1;
1Vascular Medicine, University of Groningen, University Medical Center
Groningen, 2Nuclear Medicine and Molecular Imaging, University of
Groningen, University Medical Center Groningen, 3Clinical Pharmacy
and Pharmacology, University of Groningen, University Medical Center
Groningen, 4Radiology, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands.

Background and aims: Already early in the course of their disease,
patients with type 2 diabetes (T2D) have a considerably increased cardio-
vascular risk, irrespective of glycemic control. Visceral adipose tissue
(VAT) is thought to play an important role, by inducing insulin resistance
(IR) and non-alcoholic fatty liver disease (NAFLD) and by being meta-
bolically active and producing adipocytokines. Its contribution to early
atherosclerosis development is not fully understood. We investigated the
association between VAT volume and subclinical arterial inflammation in
early T2D patients by using 18F-fluordeoxyglucose (FDG) positron emis-
sion tomography (PET) with low dose computed tomography (CT) and
performed a pilot to explore the value of FDG-uptake in VAT as a proxy
for its metabolic activity.
Materials and methods: In 44 patients with T2D (age 63 [54-66] years,
BMI 30.4 [28-36], HbA1c (%) [6.3±0.4]), without cardiovascular disease
or glucose lowering medication an FDG-PET was performed. VAT and
subcutaneous adipose tissue (SAT) volumes (cm3) were quantified at L1-
L5 with a semi-automatic method based on CT. Arterial inflammation
was quantified by glucose corrected target-to-background ratio
(meanTBR) of FDG standardized uptake value (SUV)max of the aorta,
carotid, iliac, and femoral arteries versus blood pool activity. HOMA-IR
(index of IR), ALT (proxy ofNAFLD), and adiponectin weremeasured in
plasma. Finally, FDG-uptake in VATwas measured (VAT-SUVmean).
Results: Fat distribution (VAT/SAT ratio) differed between males (n=27;
[1.2 (0.94-1.7)]) and females (n=17; 0.6 [0.4-0.7] (p<0.0001)). VAT

volume correlated with HOMA-IR (β=0.37, p=0.015), ALT (β=0.57,
p<0.001), and adiponectin (β=-0.39, p=0.008). Since VAT volume and
gender interacted in relation to meanTBR (p=0.003), men and womenwere
investigated separately. VAT volume, but not SAT volume correlated with
meanTBR in males (β=0.652 (p<0.001)) but not in females (β=-0.059
(p=0.821)). This association was independent of HOMA-IR, ALT, and
adiponectin. Unexpectedly, VAT-SUVmean correlated negatively with
VAT volume in both sexes (males: β=-0.509, p=0.007, females:
β=-0.598, p=0.011).
Conclusion: VAT volume is associated with FDG-PET assessed arterial
inflammation in early T2D males, independent of markers for IR and
NAFLD, and adiponectin. These findings underscore the role of VAT,
in contrast to SAT, in early atherosclerosis development in T2D. The
FDG uptake in VAT needs further study and validation.

Clinical Trial Registration Number: NCT02015299
Supported by: Boehringer Ingelheim
Disclosure: M.R. Reijrink: None.

1116
Combined effect of high sensitive C-reactive protein and serum am-
yloid component P on mortality rate in patients with type 2 diabetes
C. Menzaghi1, M.G. Scarale2, L. Salvemini1, M. Copetti2, V. Trischitta1;
1Research Unit of Diabetes and Endocrine Diseases, IRCCS,
2Biostatistics Unit, IRCCS, San Giovanni Rotondo, Italy.

Background and aims: Though the role of some inflammatory acute
phase proteins (APPs) on cardiovascular (CV)mortality in type 2 diabetes
(T2D) is known, that of all APPs as considered as a whole has never been
addressed. We aimed at investigating the combined effect of of high
sensitive C-reactive protein (hs-CRP), fibrinogen, serum amyloid com-
ponent P (SAP), haptoglobin and alfa-2 macroglobulin, on both all-cause
and CV mortality rate.
Materials and methods: All five APPs were assayed using multiplex
detection 5-plex kit from Bio-Rad (Hercules, CA) in 334 patients with
T2D from the Gargano Heart Study-prospective design (follow-up=5.4
±2.5 yrs; 73 all-cause and 51 CV-mortality events).
Results: In a model comprising all 5 log-transformed and standardized
APPs, only hs-CRP and SAP, were associated with all-cause (HRs;
95%Cs=1.9; 1.5-2.5 and 0.8; 0.6-0.9, respectively) as well as CV (HRs;
95%CIs=1.4; 1.2-1.8 and 0.3; 0.1-0.7, respectively) mortality. Patients
were then stratified according to relatively low and high hs-CRP and
SAP levels (< or > the median value: 1.4 mg/l and 36.2 μg/ml, respec-
tively), so to obtain four groups: low/high (1; i.e. presumably the most
protected individuals), low/low (2), high/high (3), and high/low (4; i.e.
presumably the most at risk individuals) hs-CRP/SAP levels. As com-
pared to group 1, group 2, 3 and 4 hadHRs; (95%CIs) of 2.6 (0.8-8.9), 4.8
(1.5-15.7) and 10.0 (3.0-33.4), for all-cause and 2.7 (0.6-11.9), 4.5 (1.0-
19.2) and 12.2; (2.8-52.9), for CV mortality, respectively. Similar results
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were observed after adjusting for age, sex, smoking habit, BMI, HbA1c,
diabetes duration and all ongoing treatments.
Conclusion: In conclusion, in patients with T2D: i) hs-CRP and SAP
show an independent effect on both all-cause and CV mortality; ii) when
the two markers are combined together, a greatly increased predicting
ability on both outcomes is observed. This suggests that the simultaneous
use of hs-CRP and SAP may prove to be very much effective for clinical
use in predicting mortality rate in T2D. Further studies in larger diabetic
prospective cohorts, are needed to both confirm our finding and better
address the intrinsic nature of the interwoven effect between hs-CRP and
SAP.
Supported by: Italian Ministry of Health RF-2013-02356459
Disclosure: C. Menzaghi: None.

1117
High sensitivity C-reactive protein, LDL cholesterol and cardiovas-
cular outcomes in patients with type 2 diabetes and acute coronary
syndrome from EXAMINE
Y.-C. Hwang1, D. Morrow2, C. Cannon3, Y. Liu3, R. Bergenstal4, S.
Heller5, C. Mehta6, W. Cushman7, G. Bakris8, F. Zannad9, W. White10;
1Kyung Hee University Hospital at Gangdong, Seoul, Republic of Korea,
2TIMI Study Group, Cardiovascular Division, Brigham and Women’s
Hospital, Boston, 3Baim Cardiovascular Institute, Boston, 4International
Diabetes Center, Park-Nicollet Clinic, Minneapolis, USA, 5University of
Sheffield, Sheffield, UK, 6Harvard School of Public Health, Boston,
7University of Tennessee College of Medicine, Memphis, 8University
of Chicago Med, Chicago, USA, 9Universite de Lorraine, Nancy,
France, 10University of Connecticut School of Medicine, Farmington,
USA.

Background and aims: High-sensitivity C-reactive protein (hsCRP)
level is known to be an independent predictor for future develop-
ment of cardiovascular disease. The aim of this study was to
assess the risk of major adverse cardiovascular events (MACE)
of cardiovascular death, nonfatal myocardial infarction (MI) and
stroke according to baseline hsCRP level in patients with type 2
diabetes and recent cardiovascular events enrolled in the
EXAMINE trial.
Materials and methods: Study participants were stratified by baseline
hsCRP values using established decision-limits (<1, 1-3, and >3 mg/l) for
prediction of CV outcomes. Study participants were also divided into 4
groups according to both baseline hsCRP (≤3 mg/l, >3 mg/l) and
achieved LDL cholesterol <70 mg/dl or ≥70 mg/dl. Multivariate Cox
proportional hazards models were used to analyze the independent asso-
ciation between baseline hsCRP level and MACE as well as urgent re-
vascularization due to unstable angina, hospitalization for heart failure,
and death from any cause.
Results: At baseline, patients with higher hsCRP were more likely to
have higher blood pressure, fasting glucose, glycated hemoglobin levels,
and LDL cholesterol levels. During 30 months of follow-up, cumulative
rates of MACEwere 11.5% (119 events), 14.6% (209 events), and 18.4%
(287 events) in patients with baseline hsCRP <1 mg/l, 1-3 mg/l, and >3
mg/l, respectively (P<0.001). Patients with baseline hsCRP >3 mg/l
showed independent associations with future MACE, nonfatal MI, hos-
pitalization for heart failure, and death from any cause compared to pa-
tients with baseline hsCRP <1 mg/l (Table). Additionally, the rates of
MACE were 11.0% (128 events), 14.4% (100 events), 15.6% (194
events), and 21.3% (182 events) in patients with both low LDL choles-
terol and hsCRP, low LDL cholesterol and high hsCRP, high LDL cho-
lesterol and low hsCRP, and both high LDL cholesterol and hsCRP,
respectively (P<0.001).
Conclusion: Levels of hsCRPwere associated with secondary cardiovas-
cular events in patients with type 2 diabetes and recent acute coronary
syndrome and this association appears to be independent of and additive
to the achieved LDL cholesterol.

Clinical Trial Registration Number: NCT00968708
Supported by: Takeda Development Center Americas
Disclosure: Y. Hwang: None.
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1118
Carotid preclinical atherosclerosis inMediterranean individuals with
type 1 diabetes: prevalence and association with the Steno T1 Risk
Engine
A.J. Amor1,2, E. Ortega1,2, V. Perea3, M. Giménez1,4, I. Vinagre1, E.
Esmatjes1,4, I. Conget1,4;
1Endocrinology and Nutrition Department, Hospital Clínic de Barcelona,
Barcelona, 2CIBER de Fisiopatología de la Obesidad y Nutrición
(CIBEROBN), Instituto de Salud Carlos III (ISCIII), Madrid,
3Endocrinology and Nutrition Department, Hospital Universitari Mútua
de Terrassa, Barcelona, 4CIBER de Diabetes y Enfermedades
Metabólicas Asociadas (CIBERDEM), Instituto de Salud Carlos III
(ISCIII), Madrid, Spain.

Background and aims: Specific cardiovascular risk (CVR) scores could
help tailor cardioprotective treatment to patients with type 1 diabetes
(T1D), and, also, to decrease their main cause of mortality: cardiovascular
disease (CVD). We aimed to assess the relationship between CVR score
“Steno T1 Risk Engine (Steno-Risk)” and preclinical carotid atheroscle-
rosis in our Mediterranean T1D patients.
Materials and methods: T1D patients without CVD from a tertiary
hospital were selected. Inclusion criteria were as follows: ≥40 years,
diabetic nephropathy, or diabetes duration ≥10 years with at least one
additional CVR factor. Intima-media thickness (IMT) and plaque pres-
ence (IMT ≥1.5 mm) were assessed by B-mode ultrasonography at the
common carotid (CC), bulb, and internal carotid (IC). Abnormal IMT-CC
was defined as IMT above age-and-sex specific 75th percentile. The
Steno-Risk was used to estimate 10-years CVR (<10% low; 10-20%
moderate; ≥20% high risk). This score includes: age, gender, diabetes
duration, HbA1c, systolic blood pressure, LDLc, albuminuria, glomerular
filtration rate, smoking habit and regular exercise (≥3.5 h/week).
Results:We included 90 patients (37%men, age 48.7±9.3 years, duration
of diabetes 24.9±6.3 years). Prevalence of abnormal IMT-CC and carotid
plaque were 54% and 42%, respectively, with no sex differences. The
Steno-Risk was directly associated with mean IMT-CC (r=0.357;
p=0.001) and mean IMT-Bulb (r=0.228; p=0.033). Patients’ characteris-
tics according to CVR are shown in the table. There was a higher prev-
alence of microvascular complications in individuals with high vs. low
risk: nephropathy, 29 vs. 0%; retinopathy, 46 vs. 7%, respectively (both
p<0.05). Abnormal IMT-CC (26.7, 56.9, 66.7%; p=0.022) and carotid
plaque presence (26.7, 39.2 and 58.3%; p=0.043) increased with increas-
ing risk (for low, moderate and high risk, respectively). IC plaque pres-
ence (6.7, 25.5 and 37.5%) and presence of ≥3 plaques (6.7, 7.8 and
20.8%, for low, moderate and high risk, respectively) were also positively
associated with Steno-Risk (both p<0.05).
Conclusion:We found a high prevalence of preclinical atherosclerosis in
our primary prevention sample of Mediterranean T1D patients with no
sex differences. The Steno-Risk score was significantly associated with
preclinical carotid atherosclerosis. Optimization of cardiovascular pre-
vention management in T1D warrants additional studies including the
use of specific scales of CVR, early detection strategies of preclinical
atherosclerosis and cardiovascular clinical outcomes.

Disclosure: A.J. Amor: None.

1119
Type 2 diabetes, chronic kidney disease, and mortality in patients
with established cardiovascular disease
C.H. Saely1, A. Vonbank1, C. Lins2, D. Zanolin2, A. Leiherer2, A.
Schuler1, P. Rein1, A. Muendlein2, A. Mader3, P. Schwerzler3, H.
Drexel4;
1Academic Teaching Hospital Feldkirch, 2Vorarlberg Institute for
Vascular Investigation and Treatment, Feldkirch, Austria, 3Private
University of the Principality of Liechtenstein, Triesen, Liechtenstein,
4Drexel University College of Medicine, Philadelphia, USA.

Background and aims: Both type 2 diabetes (T2DM) and chronic kid-
ney disease (CKD) are associated with a high risk of cardiovascular
disease (CVD) and premature death. We aimed at investigating the single
and joint effects of T2DM and of CKD on all-cause mortality in high-risk
patients with established CVD.
Materials and methods: We prospectively investigated 2108 patients
with established CVD (1789 with angiographically proven coronary ar-
tery disease and 319 with sonographically proven peripheral artery dis-
ease) over 7.0±2.7 years.
Results: Deaths occurred more frequently in T2DM patients (n=652)
than in non-diabetic subjects (38.2% vs. 19.6%; p <0.001) and in patients
with CKD (eGFR <60ml/min/1.73m²; n=357) than in those with an
eGFR ≥60ml/min/1.73m² (48.8% vs. 19.8%; p <0.001). When both,
T2DM and CKD were considered, 1248 subjects had neither T2DM
nor CKD, 503 had T2DM but not CKD, 208 did not have diabetes but
had CKD, and 149 had both diabetes and CKD. When compared with
mortality among patients with neither T2DM nor CKD (16.1%), mortal-
ity was significantly higher in patients with T2DM who did not have
CKD (30.5%; p<0.001) as well as in non-diabetic patients with CKD
(40.1%; p<0.001) and was highest in patients with both, T2DM and
CKD (62.4%; p<0.001), in whommortality was higher than in those with
T2DM but no CKD (p<0.001) or those without T2DM but with CKD
(p=0.045); mortality was higher in non-diabetic CKD patients than in
diabetic patients who did not have CKD (p=0.013).
Conclusion: We conclude that CKD in patients with established CVD
confers an even higher mortality risk than T2DM. Mortality is extremely
high in CVD patients with the combination of CKD and Diabetes.
Disclosure: C.H. Saely: None.

1120
The gut microbiom and cardiovascular complications in patients
with type 2 diabetes
E. Siegel1, I. Platten2, M. Kraft2, J. Lorenzo-Bermejo3, C. Hasslacher2;
1Gastroenterologie und Diabetologie, St. Josefskrankenhaus Heidelberg,
2Clinical Study Departement, St. Josefskrankenhaus Heidelberg,
3Institute of Medical Biometry and Informatics, Heidelberg University
Hospital, Heidelberg, Germany.
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Background and aims: The composition of the gut microbiom seems to
reflect not only the development of bowel disease but also the course of
systemic diseases like obesity and diabetes. We investigated the relation-
ship between the composition of the gut microbiom and the prevalence of
cardiovascular complications (CVC) in patients with type 2 diabetes.
Materials and methods: Demographic characteristics, routine lab re-
sults, prevalence of CVC and composition of the gut microbiom assessed
by 16S rRNA sequencing of fecal samples were collected from 60 pa-
tients with type-2-diabetes. After exclusion of bacterial types with a low
abundance (median proportion of 0%), the relationship between bacterial
type abundance and CVC rate was investigated by logistic regression.
Results: 28 patients presented with CVC (coronary heart disease 57 %,
stroke 14 %, peripheral artery occlusive disease 29 %). Differences re-
garding demographic factors and lab results between patients with and
without CVC were only observed for gender (females with CVC: 25%,
without CVC: 59 %). Microbiota differences at phylum and class-level
did not reach 5% statistical significance. At order-level the average pro-
portion of Coriobacteriales was higher for patients with versus without
CVC (0.29% vs 0.13%; p= 0.002). The odds ratio of CVC for patients in
the highest quartile of Coriobacteriales abundance (>0.30%) was 9.6
(95%CI 1.86 to 49.5) compared to patients in the lowest quartile (abun-
dance < 0.08%). Logistic regression analysis revealed a 200-fold in-
creased risk of CVC for every 0.01% increase in Coriobacteriales abun-
dance (p=0.01). This association was also present in lower classification
levels (species Collinsella aerofaciens). Compared with patients without
CVC, patients with CVC showed a 25% lower abundance of butyrate
producing bacteria (1.35 ± 1.40% vs 1.69 ± 1.60%; p=0.34) and a 51%
higher abundance of TMAO producing bacteria ( 0.59 ± 0.42% vs 0.39 ±
0.28%; p=0.03).
Conclusion: Coriobacteriales spp. abundance was associated for the first
time with the risk for CVC in type 2 diabetes patients. Furthermore,
patients with CVC showed a higher amount of TMAO producing bacteria
than patients without CVC.
Supported by: Dietmar Hopp Stiftung, St. Leon Rot, Germany
Disclosure: E. Siegel: None.

1121
Administration of VCP, a new p38 MAPK inhibitor, promoted
recovery in diabetic stroke
Y. Cai, S. Ju;
Jiangsu Key Laboratory of Molecular Imaging and Functional Imaging,
Southeast University, Nanjing, China.

Background and aims: Type 2 Diabetes is associated with a doubling
risk for ischemic stroke and have less favorable clinical outcomes.
Several studies in animal models had shown that the activation of p38
MAPK increased in ischemic brain tissue.On the other hand, MAPK
pathways are upregulated with insulin resistance and hyperglycemia in-
duced MAPK phosphorylation. P38 MAPKs is linked to increased pro-
duction of inflammatory mediators such as proinflammatory cytokines
and matrix metalloproteinases. Activation of P38 MAPKs in T2DM will
worsen the brain damage after stroke . In this study, we administrated
diabetic stroke mice with a new p38 MAPK inhibitor-VCP, which is a
highly selective inhibitor of the p38-α and p38-βMAPK isoforms and is
more potent in vitro than standard p38 kinase inhibitor RWJ67657.
Materials and methods: All animal experiments were approved by the
Institutional Animal Care Committee of Medical School of Southeast
University. T2 diabetes mellitus was induced in C57BL/6(8-week-old)
mice by administration of high-fat diet in combination with intraperito-
neal injection of streptozotocin. Wild-type and diabetes mice were in-
duced in ischemic stroke through a photochemical reaction. The animals
were scanned on day 14 post ischemia using diffusion tensor imaging
(DTI).
Results: The infarct volumes are shown as hyperintensity on T2-
weighted images. Diabetic stroke mice treated with VCP presented

smaller infarct volume compared with other groups on day 14 (wildtype
group: 6.65%±1.33%,diabetes saline group: 20.2%±6.6%,diabetes VCP
group: 14.4%±2.3%, p<0.05). In addition, diabetic stroke mice treated
with VCP showed significant reductions in neurological functional defi-
cits compared with control mice according to the modified neurological
severity score (wildtype group:2.75±0.43; diabetes saline group: 4.33
±0.47, diabetes VCP group:1.33±0.47, p<0.05). In vivo DTI analysis
revealed that VCP treatment significantly increased fractional anisotropy
(FA) in the lesion of infarction on day 14 compared with the other groups.
The fiber counts in the lesion of the mice treated with VCP were signif-
icantly increased (Figure.1).Immunofluorescent staining showed that the
expression of MMP-9 were down regulated in group treated by VCP.
Conclusion: Administration of VCP,a new p38MAPK inhibitor, in
T2DMmice significantly improves recovery from diabetic stroke, which
might have been caused by enhancingWM axonal and decreasingMMP-
9 expression.

Supported by: NSFC No. 81525014
Disclosure: Y. Cai: None.

1122
Coronary artery disease or history of stroke triples the odds of
having diabetes
E. Szymanska-Garbacz1, P. Bijoś2, M. Jabłkowski1, L. Czupryniak3;
1Infectious & Liver Diseases Dept, Medical University of Lodz, Lodz,
2TEVA Pharmaceuticals Polska Sp. z o.o., Warsaw, 3Diabetology and
Internal Diseases Dept, Warsaw Medical University, Warsaw, Poland.

Background and aims: Current estimates show that at least a third of
people with diabetes are unaware of their disease. Unfortunately, still too
often diabetes is found as late as at the occurring of acute myocardial
infarction or stroke. We hypothesized that in general population the his-
tory of coronary artery disease (CAD) or stroke are significant risk factors
for diagnosing diabetes.
Materials and methods: In 2014-2015 we conducted a primary care
physician (PCP)-based nationwide screening programme aiming at iden-
tifying individuals with undiagnosed diabetes or prediabetes. 561 PCPs
enrolled 21,726 subjects. No earlier diagnosis of diabetes or prediabetes
and the presence of at least one risk factor (age>45 yrs, family history of
diabetes, sedentary lifestyle, smoking, presence of fatty liver disease,
hypertension, hyperlipidemia, CAD, peripheral artery disease, obstruc-
tive sleep apnoea syndrome, polycystic ovary syndrome, history of
stroke, gestational diabetes or having a child of birth weight >4 kg,
BMI>25 kg/m2 or waist circumference >80 cm [women] or 94 cm
[men]) were inclusion criteria. All individuals underwent fasting plasma
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glucose (FPG) measurement, and if it exceeded 125 mg/dl, second FPG
measurement was conducted. The subjects with first FPG measurement
100-125mg/dl had an oral 75 g glucose tolerance test (OGTT) performed.
Results: Diabetes was diagnosed in 4,221 (19.4%) subjects, and having
had a stroke or CAD tripled the risk for having diabetes, and their effect
was greater than that of abdominal obesity, fatty liver disease or lifestyle
or family history of diabetes (Table 1).
Conclusion: In conclusion, non diabetes subjects with coronary artery
disease or history of stroke are at high risk of having diabetes and should
be actively screened towards it.

Supported by: TEVA Pharmaceuticals Polska Sp. z o.o.
Disclosure: E. Szymanska-Garbacz: None.

1123
Evaluation of different neurological scores and scales to predict fatal
stroke in hospitalised stroke patients with type 2 diabetes
A. Angelidi, A. Papazafiropoulou, E.M. Tzouganatou, E. Eustratiadi, P.
Lampropoulos, I. Georgopoulos, G. Kranidiotis, A. Melidonis;
First Department of Internal Medicine and Diabetes Center, General
Hospital "Tzaneio", Piraeus, Greece.

Background and aims: Stroke is one of the most common causes of
death worldwide and the most frequent cause of permanent disability.
Diabetes mellitus type 2 (T2DM) is a well-known traditional stroke risk
factor. Various scales and scores have been established for the neurolog-
ical evaluation and prognosis regarding the outcome of stroke patients.
The purpose of this study is a comparative assessment of various neuro-
logical scores and scales to predict a fatal outcome in stroke hospitalized
patients with or without T2DM.
Materials and methods: The study included a total of 96 hospitalized
stroke patients (40 men, 46 with T2DM), during the period January to
December 2016. Anthropometric, clinical, and laboratory data were esti-
mated for each participant. Furthermore, NIHSS (NIH Stroke scale),
RRE-90 (Recurrence Risk Estimator), ESRS (Essen Stroke Risk Score),
SPI-II (Stroke Prognosis Instrument II), and GCS (Glasgow Coma scale)
were also calculated. Discrimination capability was assessed based on the
area under the receiver operating characteristic curve (Area Under the
Curve, AUC), sensitivity and specificity, positive (PPV) and negative
(NPV) predictive values were calculated.
Results: Fatal endpoint was found in 6.5% of all hospitalized patients
(5.3% and19.2% in the group of individuals without and with T2DM
respectively). In patients with T2DM, receiver operating characteristic
analysis revealed that for NIHSS scale a cutoff of ≥10 showed sensitivity:
80%, specificity: 71%, AUC: 0,767 an for RRE score a cutoff of ≥1,5
showed sensitivity 20%, specificity: 80%, AUC: 0.55. ESRS score for a
cutoff of ≥4,5 showed sensitivity: 80%, specificity: 58%, AUC: 0,674. SPI-
II score for a cutoff of ≥7,5 showed sensitivity: 80%, specificity: 47.4%
AUC: 0,60, while the GCS scale for a cutoff of ≥10 showed sensitivity:
80%, specificity: 14.3%, AUC: 0,276. Respectively for stroke patients
without T2DM, NIHSS scale for a cutoff of ≥11 showed sensitivity
100%, specificity: 80,6%, AUC: 0,889, while RRE score for a cutoff of
≥1,5 showed sensitivity: 50%, specificity: 52.9% , AUC: 0.397. In addi-
tion, ESRS score for a cutoff of ≥3,5 showed sensitivity 20%, specificity:
58,8%, AUC: 0,206, SPI-II score for a cutoff of ≥7,5 showed sensitivity
20%, specificity: 93 9%, AUC: 0,121, and GCS scale for a cutoff of ≥10
showed sensitivity: 50%, specificity: 8,3%, AUC: 0,111.

Conclusion: The results of the present study showed that NIHSS scale
displays the best sensitivity and specificity as a predictor of fatal outcome
in patients hospitalized with stroke regardless of the presence or not of
T2DM.Moreover, SPI-II and ESRS scores showed equally good sensitivity
and specificity as predictors of fatal outcome in stroke patients with T2DM.
Disclosure: A. Angelidi: None.

1124
Comorbidity prevalence among patients with established
cardiovascular disease and type 2 diabetes
H. Hannachi, K. Iglay, S.S. Engel, X. Li, D. O'Connell, L.M. Moore, S.
Rajpathak;
Merck & Co., Inc., Kenilworth, USA.

Background and aims: The presence of comorbidities in type 2 diabetes
(T2D) can impact a physician’s management approach, including selec-
tion of antihyperglycemic agents. While the prevalence of comorbidities
has been reported widely, limited information is available on the preva-
lence among patients with cardiovascular disease (CVD) and differences
from those without CVD. Therefore, the current study sought to deter-
mine the prevalence of comorbidities in these populations.
Materials and methods: A retrospective study was conducted using the
Quintiles Electronic Medical Record database. Patients ≥18 years diag-
nosed with T2D (or prescribed an oral T2D medication) who had ≥1
encounter from October 2014 to September 2015 and ≥1 year of medical
history available were included.
Results:Of the 1,514,966 eligible patients, 54%were female, median age
was 65 years, and median A1c was 6.7%. 25% of patients had CVD, with
coronary artery disease being the most commonly diagnosed form.
Median A1c was similar for those with and without CVD (6.8% and
6.7%). The prevalences of comorbidities by CVD type are shown in the
table below. The most common conditions for those with and without
CVD included hypertension (98% and 91%), overweight/obesity (81% in
both groups), hyperlipidemia (95% and 79%), chronic kidney disease
(39% and 19%), and heart failure (20% and 4%). Use of ICD-9 codes
for comorbidity assessment might have resulted in underreporting.
Conclusion: Patients with T2D and CVD have higher rates of common
comorbidities compared to those without CVD.

Disclosure:H. Hannachi: Employment/Consultancy; Merck & Co., Inc.
Stock/Shareholding; Merck & Co., Inc.

1125
Impact of past and current smoking on the risk of future
cardiovascular events in angiographied coronary patients with type 2
diabetes
R. Gansch1, C.H. Saely2, C. Lins3, D. Zanolin3, A. Leiherer3, A.
Vonbank2, A. Schuler2, A. Muendlein3, P. Rein2, A. Mader1, P.
Schwerzler1, H. Drexel4;
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1Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein, 2Academic Teaching Hospital Feldkirch, Feldkirch,
Austria, 3Vorarlberg Institute for Vascular Investigation and Treatment,
Feldkirch, Austria, 4Drexel University College ofMedicine, Philadelphia,
USA.

Background and aims: Smoking is a major risk factor for heart disease.
When combined with other risk factors (such as unhealthy blood choles-
terol levels, high blood pressure, and overweight or obesity) smoking
further raises the risk of heart disease. The impact of smoking on cardio-
vascular event risk in angiographied coronary patients is unclear and is
addressed in the present study.
Materials and methods: We enrolled 1804 consecutive patients under-
going coronary angiography for the evaluation of established or suspected
stable coronary disease (CAD). Patients who had smoked within 30 days
prior to angiography were considered current smokers. Prospectively,
cardiovascular events were recorded over a mean follow-up time of 6.3
±3.7 years.
Results: At baseline, both in patients with T2DM (n=522; 28.9% of the
study population) and in nondiabetic subjects the prevalence of a past
(44.1 and 39.5%; p=0.035), and, albeit less so, of current smoking (18.0
and 17.7%; p = 0.247) was high. Among patients with T2DM the prev-
alence of significant CAD with lumen narrowing ≥50% was 61.0% in
those who had never smoked vs. 70.9%, p=0.032 and 70.8%, p=0.101 in
past and current smokers, respectively. Among nondiabetic patients the
corresponding prevalence rates of significant CAD were 45.9% vs.
63.8%, p<0.001 and 53.7%, p=0.046, respectively. Prospectively, current
smoking independently predicted cardiovascular events after multivariate
adjustment including baseline CAD in patients with diabetes (HR 1.93
[1.20-3.08]; p=0.006) as well as in nondiabetic patients (HR 1.50 [1.07-
2.09]; p=0.019), whereas past smoking neither in patients with T2DMnor
in nondiabetic subjects was associated with cardiovascular events (HRs
1.07 [0.74-1.55]; p=0.715 and HR 1.11 [0.87-1.41]; p=0.415). An inter-
action term diabetes x current smoking was not significant (p=0.350),
indicating that current smoking was equally predictive of cardiovascular
events in patients with T2DM and in nondiabetic subjects.
Conclusion: We conclude that current but not past smoking strongly
increases cardiovascular event risk in angiographied coronary patients
with diabetes independently from the baseline CAD state.
Disclosure: R. Gansch: None.

PS 099 Cardiovascular complications:
prevalence and treatment initiation

1126
Global prevalence of type 2 diabetes complications in 14,391 patients
initiating second-line therapy: the DISCOVER study
M.V. Shestakova1,2, K. Khunti3, N. Arya4, J. Cid-Ruzafa5, P. Fenici6, M.B.
Gomes7, N. Hammar8,9, A. Nicolucci10, S. Pocock11, W. Rathmann12, H.
Watada13, I. Shimomura14, F. Tang15, M. Kosiborod15,16, DISCOVER;
1Endocrinology Research Center, Moscow, 2I.M. Sechenov First Moscow
State Medical University, Moscow, Russian Federation, 3University of
Leicester, Leicester, UK, 4AstraZeneca, Gaithersburg, USA, 5Evidera,
Barcelona, Spain, 6AstraZeneca, Cambridge, UK, 7Rio de Janeiro State
University, Rio de Janeiro, Brazil, 8AstraZeneca Gothenburg, Mölndal,
9Institute of Environmental Medicine, Karolinska Institute, Stockholm,
Sweden, 10Center for Outcomes Research and Clinical Epidemiology,
Pescara, Italy, 11London School of Hygiene and Tropical Medicine,
London, UK, 12Institute for Biometrics and Epidemiology, German
Diabetes Center, Leibniz Center for Diabetes Research at Heinrich Heine
University, Düsseldorf, Germany, 13Graduate School of Medicine, Juntendo
University, Tokyo, 14Graduate School of Medicine, Osaka University,
Osaka, Japan, 15Saint Luke's Mid America Heart Institute, Kansas City,
16University of Missouri, Kansas City, USA.

Background and aims: The global prevalence of diabetes-related com-
plications is currently not well described. DISCOVER is a global, pro-
spective, observational study involving 14 391 patients from 37 countries
with type 2 diabetes initiating second-line glucose-lowering therapy.
Materials and methods: Patients were recruited from primary and spe-
cialist healthcare settings. Data were collected using a standardized case
report form.Macrovascular complications were defined as a composite of
coronary artery disease, heart failure, stroke and peripheral artery disease.
Microvascular complications were defined as a composite of retinopathy,
nephropathy and neuropathy. Prevalence estimates were standardized for
age and sex using a hierarchical logistic model.
Results: Median time since diagnosis was 4.1 years (interquartile range:
2.0-7.9 years). The overall adjusted prevalence of macrovascular compli-
cations was 13.0%, ranging from 4.1% to 46.6% across countries
(Figure). The overall adjusted prevalence of microvascular complications
was 17.7%, ranging from 5.5% to 41.1% across countries.
Conclusion: The global burden of macrovascular and microvascular
complications is substantial, even among patients initiating second-line
treatment who are presumably still at low risk. Particularly high rates
were seen in Eastern European, Middle Eastern and African countries.

Clinical Trial Registration Number: NCT02322762
Supported by: AZ
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Disclosure: M.V. Shestakova: Employment/Consultancy; AstraZeneca,
Eli Lilly, Merck Sharp &Dohme, Novo Nordisk, Sanofi, Boehringer
Ingelheim. Grants; Sanofi.

1127
Mortality and life expectancy according to cardiovascular
comorbidity among 41,161 adults with type 2 diabetes: a Korean
national sample cohort study, 2002 to 2013
Y. Kang, Y. Cho, S. Lee, J.-Y. Park, W. Lee, Y.-J. Kim, C. Jung;
Asan Medical Center, Seoul, Republic of Korea.

Background and aims: Although type 2 diabetes is a strong risk factor
for cardiovascular disease and mortality, information on its association
with mortality and life expectancy according to cardiovascular comorbid-
ities is limited, especially in Asia. Thus, this study aimed to assess mor-
tality and reductions in life expectancy associated with cardiometabolic
multimorbidity.
Materials and methods: A total of 569,831 participants aged more than
30 years from Korean National Health Insurance Service-National
Sample Cohort (NHIS-NSC) were enrolled between 2002 and 2006 and
were followed for the median of 12.0 years. They were categorized into 5
mutually exclusive groups according to the baseline disease status: none
(reference group); diabetes only; diabetes and stroke; diabetes and myo-
cardial infarction (MI); and diabetes, stroke and MI. Mortality rates and
hazard ratios (HRs), reductions of life expectancy, and age-specific con-
tributions to life expectancy were calculated by constructing life tables.
Results: The mortality rates per 1000 person-years were 6.85, 19.86,
67.17, 66.34, and 115.52 in the reference, diabetes only; diabetes and
stroke; diabetes and MI; and diabetes, stroke, and MI groups, respective-
ly. The corresponding HRs for all-cause mortality were 1.58 (95% CI
1.54-1.62), 3.53 (95% CI 3.21-3.89), 3.37 (95% CI 2.90-3.92), and
5.25 (95% CI 3.36-8.21), compared with the reference group. The esti-
mated reductions in life expectancy were greater at younger ages, and
markedly increased with more cardiometabolic comorbidities.
Conclusion: Young type-2 diabetic Asians, especially those with cardio-
vascular comorbidity lived less than their non-diabetic equivalents. Thus,
these individuals require special attention to prevent further reductions in
life expectancy.
Disclosure: Y. Kang: None.

1128
Prevalence of cardiovascular disease and evaluation of standard of
care in type 2 diabetes: a nationwide study in primary care
J. Rungby1, M. Schou2, P. Warrer1, L. Ytte1, G. Andersen3;
1Department of Endocrinology IC, Bispebjerg University Hospital,
2Herlev University Hospital, 3Boehringer-Ingelheim, Copenhagen,
Denmark.

Background and aims: Cardiovascular disease (CVD) complicates type
2 diabetes (T2D). Empagliflozin and liraglutide have demonstrated im-
proved survival in patients with T2D and CVD. We assessed prevalence
and standard of care (SoC) of patients with T2D and established CVD
managed in primary care.
Materials and methods: 129 general practitioners, from both rural and
urban areas, responsible for 348373 patients, identified T2D patients from
the clinic’s electronic patient record system (EPRS) based on ICPC-2
coding system. Patients with concomitant CVD were subsequently iden-
tified and characterized.
Results: 17113 patients (4,9%) had T2D. T2Dwith established CVDwas
found in 3665 patients (21,4%). A maximum of 20 patients form each gp
(2003 patients were futher analyzed for concommittant CVD: Mean age
was 72 yrs; 34,6% were women, see table 1. SoC was good; HbA1c was
52,3 mmol/mol, BP 131,4/75,7 mmHg and LDL-cholesterol 2,0 mmol/l.
Mean eGFR was 68,2 ml/min.; 32,2% had micro or macroalbuminuria.
Almost 80% were in antiglycemic drug treatment predominantly with

metformin in mono or combination therapy (63,4%), insulin was used
in 19,5%. 21,8% were treated non-pharmacological. 64,9 % had an
ACEI/ARB, 78,3% a statin and 96,1% were in antithrombotic therapy,
of these 53% with acetylsalicylic acid; 66,9% were in diuretic treatment.
Conclusion: In a nationwide database study in primary care the preva-
lence of CVD in T2D patients were high (21,4%). SoCwas in accordance
with local guidelines. Identifying this high-risk group of T2D patients and
optimizing treatment might add further CV benefits as suggested in recent
cardiovascular outcomes trials. Identification of eligible patients is possi-
ble with existing EPRS.

Supported by: Boehringer-Ingelheim, Denmark
Disclosure: J. Rungby: Employment/Consultancy; Consultancy hono-
raria, Boehringer-Ingelheim.

1129
Baseline characteristics of the DECLARE-TIMI 58 trial population
I. Raz1, M.P. Bonaca2, O. Mosenzon3, E.T. Kato4, A. Cahn3, M.G.
Silverman5, D.L. Bhatt6, L. Leiter7, D.K. McGuire8, J.P. Wilding9,
I.A.M. Gause-Nilsson10, A. Langkilde10, P.A. Johansson10, M.S.
Sabatine11, S.D. Wiviott11;
1The Diabetes Unit, Hadassah Hebrew University Hospital Medical
Center, Jerusalem, Israel, 2TIMI Study Group, Brigham and Women’s
Hospital, Harvard Medical School, Boston, USA, 3The Diabetes Unit,
Hadassah Hebrew University Medical Center, Jerusalem, Israel, 4Tokai
University Hospital, Isehara, Japan, 5TIMI Study Group, Division of
Cardiovascular Medicine, Brigham and Women’s, Boston, 6TIMI Study
Group, Brigham and Women’s Hospital, Harvard Medical School,
Boston, USA, 7University of Toronto, Toronto, Canada, 8University of
Texas Southwestern Medical Center, Dallas, USA, 9University of
Liverpool, Liverpool, UK, 10AstraZeneca R&D, Gothenburg, Sweden,
11Brigham and Women’s Hospital/TIMI Study Group, Boston, USA.

Background and aims: Dapagliflozin (DAPA) is a SGLT-2 inhibitor
approved for use in patients with type 2 diabetes (T2D), having met
pre-marketing safety requirements. Cardiovascular (CV) outcomes trials
permit well-powered assessment of the CV safety and efficacy of new
anti-hyperglycemic agents. We hereby describe the design and patients
baseline characteristics at the DAPA Effect on CV Events (DECLARE-
TIMI 58) trial.
Materials and methods: The DECLARE-TIMI 58 is a multinational
phase 4, randomized, placebo-controlled trial in patients with T2D and
established CV disease (ECVD) or with multiple risk factors (MRF) for
CV disease (define as: men: age ≥55 women: ≥60 and at least 1 of:
dyslipidemia, hypertension, or smoking). The objective of the trial is to
determine the effect of DAPA on CVoutcomes relative to placebo when
added to current background therapy. The first step is to show that DAPA
does not increase the risk for the composite of CV death, MI, or ischemic
stroke (MACE). The second step is to test superiority of DAPA in reduc-
ing the co-primary efficacy endpoints ofMACE and the composite of CV
death or hospitalization due to heart failure.
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Results: The study randomized 17,276 patients with T2D including
6,978 patients with ECVD and 10,228 patients with MRF (table). The
trial will continue until 1,390 patients experience the adjudicated com-
posite endpoint of MACE.
Conclusion: DECLARE-TIMI 58 trial is expected to provide conclusive
data on the effect of DAPA relative to standard of care on CVoutcomes in
T2D patients at high risk for CVevents.

Clinical Trial Registration Number: NCT01730534
Supported by: AstraZeneca
Disclosure: I. Raz: Employment/Consultancy; Diabetes Medical Center
(Tel Aviv). Honorarium; AstraZeneca, Eli Lilly and Company, Merck
Sharp & Dohme Limited, Novo Nordisk Inc., Sanofi, Orgenesis,
SmartZyme Innovation Ltd, Labstyle Innovations Ltd, Boehringer
Ingelheim, Johnson & Johnson, Novartis Pharma AG, Teva. Lecture/
other fees; AstraZeneca, Insuline Medical, Gili Medical, Kamada Ltd,
FutureRx Ltd, Teva, Comtec Ltd. Stock/Shareholding; Insuline
Medical, Labstyle Innovations, Orgenesis, Glucome Ltd.

1130
Cardiovascular hospitalisation among type 2 diabetes patients by
stages of eGFR and albuminuria
G.A. Nichols1, A. Derauz-Luyet2, S.J. Hauske3, K.G. Brodovicz4;
1Kaiser Permanente Center for Health Research, Portland, USA,
2Boehringer Ingelheim GmhB, Ingelheim-am-Rhein, 3Boehringer
Ingelheim GmhB & Co. KG, Ingelheim-am-Rhein, Germany,
4Boehringer Ingelheim Pharmaceuticals, Ridgefield, USA.

Background and aims: Up to 40% of type 2 diabetes (T2D) patients
have chronic kidney disease (CKD) as defined by low estimated glomer-
ular filtration rate (eGFR) (eGFR < 60 mL/min/1.73 m2) and/or presence
of albuminuria. Both low eGFR and albuminuria are known to indepen-
dently increase cardiovascular (CV) risk but longitudinal studies that
include both measures of CKD are scarce. We aimed to compare the
11-year incidence of CV hospitalizations in T2D patients with and with-
out low eGFR and/or with and without albuminuria.
Materials and methods: We used the electronic medical records of an
integrated delivery system in the USA to identify 17,054 patients with
diagnosed T2D for whom we could calculate eGFR (CKD-EPI formula)
from the first available serum creatinine value from 2006-2012 (baseline),
confirmed by a second eGFR three months later if the first was < 60 mL/
min/1.73 m2. We required patients to have a UACR within +/- 6 months

of the creatinine test. We used KDIGO stages of eGFR (G1: >90mL/min/
m2; G2: 60-89; G3a: 45-59; G3b: 30-44; G4: 15-19; G5: <15 or ESRD)
and albuminuria (A1: <30 mg/g; A2: 30-300; A3: >300) to define 18
possible categories of kidney function. The outcome of interest was inci-
dence per 1,000 person-years (p-y) of first CV hospitalization (primary
diagnosis of ischemic heart disease, stroke, or heart failure) estimated
over 11 years of follow-up (through 2016). Incidence rates were adjusted
for age, sex, duration of diabetes, prior history of CV disease, and use of
an angiotensin-converting-enzyme inhibitor or an angiotensin II receptor
blocker using generalized linear models with Poisson errors and person-
time as an offset to account for differential follow-up.
Results: Nearly two-thirds of patients (n=10,915; 64%) had normal
kidney function (stages G1or G2 and A1), 14% had eGFR < 60 mL/
min/m2 (Stage G3A or higher), 28% had albuminuria (stage A2 or
A3), and 6% both eGFR < 60 mL/min/m2 and albuminuria There
were 1,696 events over 86,738 person-years of follow-up. Adjusted
CV hospitalization rates were lowest among patients with normal
kidney function (4.7/1000 p-y, 95% CI 4.0-5.5) and highest among
patients at stages G5 and A3 (76.8, 34.4-171.4). Incidence was
higher at each eGFR stage as albuminuria stage increased. For ex-
ample, incidence was over 50% higher at stage G1/A2 (7.4, 6.1-
8.1), and over twice as high at stage G1/A3 (10.8, 7.1-16.5).
Incidence was also higher at each albuminuria stage as eGFR stage
increased. For example, stage G3a/A1 incidence was 23.0 (19.2-
27.6) and 41.7 (25.8-67.4) at stage G4/A1.
Conclusion: Low eGFR and albuminuria each independently increase
CV hospitalization risk. The combination of higher stages eGFR and
albuminuria is particularly potent.

Diclosure: G.A. Nichols: Grants; Boehringer-Ingelheim, Amarin
Corporation.

1131
Short-term treatmentwith linagliptin reduces plasma levels of nitrate
in parallel with the reduction in FDG-PET-assessed arterial inflam-
mation in early type 2 diabetes
J. Boersema1, S.A. de Boer1, A.M. van Roon1, H. Hop1, R.H.J. Slart2,3,
B.O. Fernandez4, J.-L. Hillebrands5, M. Feelisch4, H.J.L. Heerspink6, H.
van Goor5, D.J. Mulder1;
1Dept. of Internal Medicine, div. of Vascular Medicine, University
Medical Center Groningen, Groningen, 2Dept. of Nuclear Medicine and
Molecular Imaging, University Medical Center Groningen, Groningen,
3Dept. of Biomedical Photoacustic Imaging (BMPI), University of
Twente, Enschede, Netherlands, 4Clinical and Experimental Sciences,
Faculty of Medicine, University of Southampton, Southampton, UK,
5Dept. of Pathology, University Medical Center Groningen, Groningen,
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6Dept. of Clinical Pharmacy and Pharmacology, University Medical
Center Groningen, Groningen, Netherlands.

Background and aims: We showed that the dipeptidyl peptidase-4
(DPP-4) inhibitor linagliptin reduces vascular stiffness (pulse wave
velocity (PWV)) and arterial inflammation (arterial 18F-
fluorodeoxyglucose (FDG) positron emission tomography (PET) up-
take) in early type 2 diabetes (T2D) patients in a randomized con-
trolled trial (RELEASE study). The underlying mechanisms are in-
completely understood. One potential pathway may be via improve-
ment in redox tone. We compared plasma levels of reactive nitrogen
oxide species (nitrite, nitrate, and nitrosylation products (RXNO)) and
free thiols (FT, redox balance) between T2D patients and controls,
assessed the effect of linagliptin monotherapy, and whether changes
were paralleled by changes in vascular stiffness and arterial
inflammation.
Materials andmethods: 45 treatment naive T2D patients (median age
63 (IQR 54-66) years, 61% male, mean HbA1c 6.3±0.4 (%)) without
cardiovascular disease were randomized (1:1) to linagliptin 5 mg or
placebo for 26 weeks in a double-blind fashion. PWV, FT (corrected
for total protein), nitrite, nitrate, and RXNO were assessed at base-
line, and after 4 and 26 weeks of treatment and arterial inflammation
at baseline and after 26 weeks. Arterial inflammation was quantified
by FDG uptake as the pre-scan glucose corrected maximum standard-
ized uptake value corrected for background (TBR) of the large ves-
sels (meanTBR). For comparison, nitrite, nitrate, RXNO, and FT
were also measured in young healthy controls (median age 24
(IQR 21-25) years, 80% female).
Results: RXNO levels (23.4 (12.1) vs 15.8 (5.9) nM; p=0.007) were
significantly increased in patients vs controls, while nitrite (0.22
(0.15) vs 0.14 (0.08) μM; p=0.098) and nitrate (35.1(16.5) vs
27.6(12.6) μM ; p=0.18) were not significantly different. No differ-
ences in FT were observed (5.72(0.41) vs 5.82(0.44) vs μM/g pro-
tein; p=0.51). Nitrate (-3.27(15.0) vs 18.0(26.1); p=0.003) decreased
from baseline to week 4 in linagliptin vs controls and a trend was
observed for RXNO (-1.79(18.9) vs 8.8(18.7); p=0.078). No signif-
icant changes were observed from week 4 to 26 for both. No effects
of linagliptin were seen on nitrite and FT levels. Only the change in
nitrate (r=0.49;p=0.024) was positively associated with the decrease
in meanTBR but not with PWV. Changes in reactive nitrogen oxide
species were strongly interrelated.
Conclusion: Nitrosylation products are elevated and linagliptin reduces
nitrate within 4 weeks of treatment in patients with early T2D. The de-
crease in nitrate is associated with reduction in FDG-PETassessed arterial
inflammation. These data suggest that potential beneficial vascular effects
of incretins and DPP4 inhibitors may be partly mediated by effects on the
nitric oxide pathway.
Clinical Trial Registration Number: NCT02015299
Supported by: Boehringer Ingelheim BV, Alkmaar, the Netherlands
Disclosure: J. Boersema: None.

1132
Antiplatelet effect of aspirin during 24 hours in patients with type 2
diabetes without cardiovascular disease
L. Vernstroem1, K.L. Funck1, E. Laugesen1, E.L. Grove2, A.-M. Hvas3,
P.L. Poulsen1;
1Department of Endocrinology and Internal Medicine, Aarhus University
Hospital, 2Department of Cardiology, Aarhus University Hospital,
3Center of Hemophilia and Thrombosis, Department of Clinical
Biochemistry, Aarhus University Hospital, Aarhus, Denmark.

Background and aims: Primary prevention of cardiovascular disease
(CVD) with aspirin in patients with type 2 diabetes (T2DM) is controver-
sial. Patients with T2DM and a history of CVD have a reduced antiplate-
let effect of aspirin, which has been associated with an increased platelet

turnover. However, the antiplatelet effect of aspirin in patients with
T2DM without CVD has not been explored. The primary aim of this
study was to investigate if platelet aggregation increases during the stan-
dard 24-hour aspirin dosing interval in patients with T2DM and in healthy
controls after 1 week of low-dose aspirin treatment. Furthermore, we
evaluated platelet turnover and the acute effects of aspirin on platelet
aggregation.
Materials and methods: We performed an open-label parallel group
intervention study. We included 21 patients with T2DM and 21 age and
sex-matched controls. Platelet aggregation was measured by impedance
aggregometry (Multiplate® Analyzer) using arachidonic acid and
thrombin-receptor-activating-peptide as agonists. Markers of platelet
turnover were measured by flow cytometry (Sysmex® XE-5000).
Blood samples were obtained at baseline and 1 hour after administration
of 75 mg of aspirin. Participants were then treated for 6 days with once-
daily aspirin, and blood samples were repeated 1 hour and 24 hours after
aspirin intake.
Results: After 6 days of treatment, platelet aggregation levels increased
during the 24-hour aspirin dosing interval in both patients and controls
(T2DM: + 85 ± 101 U (aggregation units × minute), p<0.001, controls: +
80 ± 105 U, p<0.001, figure). At baseline, patients with diabetes had
increased platelet aggregation compared to controls (949 ± 159 U vs.
835 ± 194 U, p=0.03). Platelet aggregation was reduced after the first
dose of aspirin (T2DM: 731 ± 256 U, controls: 634 ± 218 U).
Additionally, after six days of treatment, aggregation levels were further
reduced (T2DM: 172 ± 101 U, p<0.001, controls: 215 ± 86 U, p<0.001).
Patients with T2DMhad a higher number of immature platelets compared
to controls (8.0 ± 4.8 109/L vs. 5.9 ± 2.3 109/L), indicating an increased
platelet turnover, although this finding was not statistically significant
(p=0.09).
Conclusion: Aspirin-treated patients with T2DM without a history of
CVD had increased platelet aggregation at the end of the standard 24-
hour dosing interval, however this increase did not differ from the in-
crease observed in healthy controls. Aspirin-naïve T2DM patients had
increased platelet aggregation compared to healthy controls, confirming
alterations in platelet aggregation in patients with T2DM. Our study in-
dicates that patients with T2DM may achieve additional benefit from
twice daily dosing of aspirin. Large-scale clinical outcome trials are need-
ed to determine this.

Clinical Trial Registration Number: 2016-000515-32
Supported by: The Danish Council for Independent Research, Aase og
Ejnar Danielsens Fond
Disclosure: L. Vernstroem: None.
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Are the cardiovascular risk reductions seen with empagliflozin in the
EMPA-REG OUTCOME trial explained by conventional cardio-
vascular risk factors?
R.L. Coleman1, A.M. Gray2, U.C. Broedl3, D. Fitchett4, J.T. George5,
H.-J. Woerle3, B. Zinman6,7, R.R. Holman1;
1Diabetes Trials Unit, University of Oxford, 2Health Economics Research
Centre, University of Oxford, Oxford, UK, 3Boehringer Ingelheim
Pharma GmbH & Co. KG, Ingelheim, Germany, 4St Michael's
Hospital, Division of Cardiology, University of Toronto, Toronto,
Canada, 5Boehringer Ingelheim Ltd., Bracknell, UK, 6Lunenfeld-
Tanenbaum Research Institute, Mount Sinai Hospital, Toronto,
7Division of Endocrinology, University of Toronto, Toronto, Canada.

Background and aims: To estimate the degree to which cardiovascular
risk reductions demonstrated with empagliflozin administration in the
EMPA-REG OUTCOME trial might be explained by changes observed
in conventional cardiovascular factors during the study.
Materials and methods: A T2D-specific computer simulation model
was used to simulate three year cardiovascular event rates utilizing annual
patient-level data from 7,020 EMPA-REG OUTCOME participants that
included atrial fibrillation, smoking, albuminuria, HDL-cholesterol,
LDL-cholesterol, systolic blood pressure, HbA1c, heart rate, white cell
count, haemoglobin and estimated glomerular filtration rate, as well as
history of ischaemic heart disease, heart failure, amputation, blindness,
renal failure, stroke, myocardial infarction or ulcer. Multiple simulations
were performed for each participant to minimize first and second order
uncertainty and to optimise the precision of the confidence intervals sur-
rounding the cardiovascular risk point estimates. Estimated absolute
event rates for empagliflozin and placebo assigned participants were used
to calculate modelled cardiovascular relative risk reductions (RRRs).
Results: Compared to the observed RRRs, our simulated results suggest
that empagliflozin could reduce absolute placebo rates for all-cause mor-
tality by 4% (~13% of 32% RRR observed), cardiovascular death by 3%
(~8% of 37% RRR observed), hospitalization for heart failure by 5%
(~15% of 35% RRR observed), fatal and nonfatal myocardial infarction
by 2% (compared with the non-significant 13%RRR observed), and fatal
and nonfatal stroke by 6% (compared with the non-significant 18% rela-
tive risk increase observed).
Conclusion: Empagliflozin-associated changes in conventional cardio-
vascular risk factor values recorded in the EMPA-REG OUTCOME trial
appear to explain only a small proportion of the actual cardiovascular risk
reductions observed for key endpoints. Alternative risk-reduction mech-
anisms need to be explored to determine whether the observed changes in
risk can be explained by other factors, or as a drug-specific effect.

Clinical Trial Registration Number: NCT01131676
Supported by: Boehringer Ingelheim and Eli Lilly and Company
Diabetes Alliance
Disclosure: R.L. Coleman: None.
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Prognostic value of fasting plasma glucose, two hour postload glucose
and HbA1c in patients with coronary artery disease
B. Shahim1, D. De Bacquer2, G. De Backer3, V. Gyberg1, K. Kotseva4,
L. Mellbin1, O. Schnell,5, J. Tuomilehto6, D. Wood4, L. Rydén1;
1Cardiology, Medicin, Stockholm, Sweden, 2Department of Public
Health, Ghent, 3Department of Public Health, Ghent, Belgium,
4Cardiovascular Medicine, National Heart and Lung Institute, Imperial
College of London, London, UK, 5Forschergruppe Diabetes e.V.,
Munich, Germany, 6Disease Risk Unit, National Institute for Health and
Welfare, Helsinki, Finland.

Background and aims: Three test are recommended for identifying
dysglycaemia: fasting glucose (FPG), 2h-postload glucose(2h-PG) from
an oral glucose tolerance test (OGTT) and glycated haemoglobin A1c
(HbA1c). This study explores the prognostic value of these screening
tests in patients with coronary artery disease (CAD).
Materials and methods: 4,004 CAD patients without a history of diabe-
tes (age 18-80 years) were screened for dysglycaemia by means of FPG,
2h-PG and HbA1c. The prognostic value of these tests was studied after
two years of follow up. The primary endpoint included cardiovascular
mortality, non-fatal myocardial infarction, stroke or hospitalisation for
heart failure and a secondary endpoint incident diabetes.
Results: Complete information including all three glycaemic parameters
was available in 3,775 (94.3%) patients of who 246 (6.5%) experienced
the primary endpoint. Neither FPG nor HbA1c predicted the primary
outcome while the 2h-PG, dichotomised as <7.8 vs. ≥7.8 mmol/L, was
a significant predictor (HR 1.38, 95% CI 1.07-1.78; p=0.01). During
follow-up 78 (3.0%) of the 2,609 patients without diabetes at baseline
developed diabetes. A FPG between 6.1-6.9 mmol/L did not predict in-
cident diabetes while both HbA1c 5.7-6.5% and 2h-PG 7.8-11.0 mmol/L
were significant independent predictors.
Conclusion: The 2h-PG, in contrast to FPG and HbA1c, provides signif-
icant prognostic information regarding cardiovascular events in patients
with CAD. Furthermore, elevated 2h-PG andHbA1c are significant prog-
nostic indicators of an increased risk of incident diabetes.

Supported by: ESC and Swedish Heart lung foundation
Disclosure: B. Shahim: None.

1135
The haemoglobin glycation index and risk for diabetes-related com-
plications in the ADVANCE trial
S.C.J. van Steen1, M. Woodward2, J. Chalmers2, Q. Li2, M. Marre3,
M.E. Cooper4, P. Hamet5, G. Mancia6, S. Colagiuri7, B. Williams8,
D.E. Grobbee9, J.H. DeVries1;
1Endocrinology, Academic Medical Center, Amsterdam, Netherlands,
2The George Institute for Global Health, Sydney, Australia, 3Hôpital
Bichat-Claude Bernard and Université Paris, Paris, France, 4Baker IDI
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Heart and Diabetes Institute, Melbourne, Australia, 5Centre Hospitalier
de l’Université de Montréal, Montreal, Canada, 6University of Milan-
Bicocca and Instituto Auxologico Italiano, Milan, Italy, 7Boden
Institute, Sydney, Australia, 8National Institute of Health Research UCL
Hospitals Biomedical Research Centre, London, UK, 9Julius Center for
Health Sciences and Primary Care, Utrecht, Netherlands.
Background and aims: Previous studies have suggested that the hemo-
globin glycation index (HGI) can be used as a predictor of diabetes-
related complications in patients with type 1 or type 2 diabetes. We in-
vestigated whether HGI was better in predicting diabetes-related compli-
cations than HbA1c in patients with type 2 diabetes, using data from the
ADVANCE trial.
Materials andmethods:We studied patients included in the ADVANCE
trial with available baseline HbA1c and fasting plasma glucose (FPG)
(n=11,083). HGI is the difference between observed HbA1c and HbA1c

predicted from a simple linear regression of HbA1c on FPG. Using Cox
regression, we investigated the association betweenHGI, both continuous
and categorized, and adverse outcomes, considering treatment allocation
(intensive or standard glucose control) and compared HGI and HbA1c as a
predictor of complications.
Results: Irrespective of treatment allocation, every standard deviation
increase in HGI was associated with a significant risk increase of 14-
17% for macrovascular and microvascular disease and mortality.
However, adjusted for an identical set of standard covariates, HbA1c

was a stronger predictor for each of these outcomes than HGI. Intensive
glucose control lowered mortality risk in high HGI patients only (HR
0.74, 95% CI 0.61-0.91, P=0.003), while there was no difference in the
effect of intensive treatment on mortality in high HbA1c patients.
Conclusion: HGI does predict risk for complications in ADVANCE pa-
tients, irrespective of treatment allocation, but no better than HbA1c.
Given the uncertain relevance beyond HbA1c, clinical use of HGI in type
2 diabetes cannot be recommended.
Disclosure: S.C.J. van Steen: None.

1136
Glycaemic variability, but not HbA1c, is an independent factor for the
severity of coronary disease in patients with poorly controlled type 2
diabetes
B. Vergès, M. Benalia, C. Guenancia, G. Porot, M. Zeller, F. Bichat, J.-M.
Petit, Y. Cottin;
CHU Dijon, Dijon, France.

Background and aims: Some studies have shown an association be-
tween glycemic variability, assessed by the mean amplitude of
Glycemic Excursions (MAGE) and the severity of coronary disease in
patients with type 2 diabetes and have shown that this association was
superior to that for HbA1c. However, we do not know whether this
association is also observed in metabolically severe patients with type 2
diabetes in whom constant hyperglycemia may mask the effect of glyce-
mic variability. This prompted us to analyze prospectively the relationship
betweenMAGE and the severity of coronary disease in patients with type
2 diabetes hospitalized for an acute Myocardial Infarction (MI) in whom
Continuous Intravenous Insulin Infusion (CIVII) was needed because of
blood glucose at entry above 180 mg/dl.
Materials and methods: All consecutive diabetic patients admitted to
our University Hospital for acute MI between January 2014 and
March 2016 and who received CIVII were included. The mean amplitude
of glycemic excursions (MAGE) was calculated within 2 days after the
acute MI. The severity of the coronary disease was assessed by the an-
giographic SYNTAX score. The population was divided into tertiles ac-
cording to MAGE, and bivariate and multivariate analyses were
performed.
Results: Among the 431 patients with type 2 diabetes hospitalized for
acute MI, 196 met the inclusion criteria. The mean age of the population
was 71.3 ± 12.1 yrs with a mean duration of diabetes of 11.4 ± 10.2 yrs

and 29% were treated with insulin prior the acute MI. Mean HbA1c was
7.5±1.6% andmeanMAGEwas 0.72±0.41. Inmultivariate analysis, four
parameters were significantly and independently associated with the
highest tertile of MAGE: female sex (OR(95%CI): 5.67 (2.29-14.02)
p<0.001), Hb1Ac (OR(95%CI): 1.77 (1.33-2.34) p<0.001), Systolic
blood pressure (OR(95%CI): 0.99 (0.97-1), p= 0.049) and SYNTAX
score (OR(95%CI): 1.05 (1.01-1.08), p=0.007). The SYNTAX score
was significantly higher in patients in the highestMAGE tertile compared
to those in the lowest tertile (19.8±13.7 vs. 14.9±11.5, p=0.01). In uni-
variate analysis, the SYNTAX score was also associated positively with
age (p=0.005), history of coronary heart disease (CHD) or stroke
(p=0.005), triglycerides (p=0.05) and negatively with glomerular filtra-
tion rate (p=0.028). In multivariate analysis, age (OR(95%CI): 1.05
(1.02-1.09) p=0.001), history of stroke (OR(95%CI): 6.25 (1.65-23.5)
p=0.007) and the highest tertile of MAGE (OR(95%CI): 2.60 (1.24-
5.41) p=0.011) were independently associated with the SYNTAX score,
whereas Hb1Ac was not.
Conclusion: Our study shows that, in patients with metabolically severe
type 2 diabetes, glycemic variability is an independent factor associated
with the severity of coronary disease when HbA1c is not. These data
underline the association between glycemic variability and the severity
of coronary disease even in patients with poorly controlled type 2
diabetes.
Disclosure: B. Vergès: None.
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Real world evidence for legacy effect of early glycaemic control in
type 2 diabetes on risk of macrovascular disease
M. Whyte, U. Hoang, W. Hinton, A.P. McGovern, N. Munro, S. de
Lusignan;
Department of Clinical & Experimental Medicine, University of Surrey,
Guildford, UK.

Background and aims: Tight glycemic control right from the diagnosis
of type 2 diabetes (T2D) may be effective in reducing long term incidence
of cardiovascular disease. Clinical trials can have insufficient duration of
follow-up to observe this effect. We evaluated whether the trajectory of
HbA1c achieved within 12 months after diagnosis of T2D is indepen-
dently associated with lowering the risk of new myocardial infarction
(MI) or cerebrovascular accident (CVA) within 10 years.
Materials andmethods:We performed a cohort analysis using a primary
care data from the Royal College of General Practitioners Research and
Surveillance Centre. The network of primary care practices covers 1.7%
of population of England. The cohort of patients with a first diagnosis of
T2D between 2006-16were identified from the dataset.We examined risk
for MI or CVA at anytime over 10 years of follow-up using logistic
regression. Odds ratios (and 95% confidence intervals) for these
macrovascular outcomes were calculated for nine separate glycaemic
trajectories based on the following HbA1c thresholds at diagnosis and 1
year. Category A: HbA1c 48 - 57mmol/mol, category B: 58-74mmol/
mol, category C: ≥75mmol/mol. Covariates including: gender, age,
smoking (active; ever), blood pressure, BMI, ethnicity, chronic kidney
disease (stage 3 to 5), atrial fibrillation, rheumatoid arthritis, LDL-cho-
lesterol, insulin use, sulphonylurea, pioglitazone, rosiglitazone, metfor-
min were included in the logistic model.
Results: 72,910 people with T2DM identified of whom 1962 had HbA1c
data plus 10 years follow-up. Trajectories of improved control over 1-year
were associated with less risk of later MI than those who stayed in upper
categories of HbA1c (Table 1). Male gender 1.916 (1.177, 3.193;
P<0.05), CKD 2.189 (1.285, 3.714; P<0.01), insulin use 2.247 (1.320,
3.819; P<0.01) were associated with greater risk of MI. Conversely, none
of these independent variables were significantly associated with stroke.
Conclusion: In those with the highest HbA1c at diagnosis of T2D,
achieving improvement in glycaemic control within 1-year reduced the
likelihood of later myocardial infarction. Conversely, the level of glucose
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control either at diagnosis or at 1-year had no impact on likelihood to have
a CVA. Hypothetically the association of insulin use and later MI may
relate to hypoglycaemia andMI risk. Further work is needed to determine
whether trajectories of control after 12-months significantly impacts upon
the risk of MI and at what timepoint the risk with insulin use emerges.

Supported by: Real World Evidence diabetes projects funded by Eli Lilly
and Company
Disclosure: M. Whyte: Other; University of Surrey-Eli Lilly and
Company Real World Evidence (RWE) Centre in Diabetes.
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Treatment with statins is independently associated with increased
glycated haemoglobin levels in patients with type 1 diabetes
G. Penno, M. Garofolo, E. Russo, D. Lucchesi, L. Giusti, G. Daniele, F.
Campi, R. Miccoli, S. Del Prato;
Endocrinology and Metabolism, University of Pisa, Pisa, Italy.

Background and aims: Statin treatment has been associated with in-
creased risk of incident type 2 diabetes (T2DM) and with impaired gly-
cemic control in T2DM. So far, to the best of our knowledge, only one
study reported an association between use of statins and glycated
haemoglobin (HbA1c) levels in individuals with type 1 diabetes mellitus
(T1DM).
Materials and methods: In this cross-sectional study, the association of
statin treatment with HbA1c levels has been examined by uni- and mul-
tivariable models in 774 quite young and well treated T1DMbelonging to
a single centre (men/women 53/47%, 40.2±11.7 year-old with a mean
duration of diabetes of 19.3±12.2 years and a mean HbA1c of 7.8±1.2%).
Results: Out of 774 individuals with T1DM, one hundred (12.9%) were
on statin treatment. As expected, T1DM on statins were older, had longer
diabetes duration, higher BMI, waist-to-hip ratio (WHR) and systolic
blood pressure, higher total- and LDL-cholesterol and also higher triglyc-
erides and non HDL-cholesterol, worse kidney function but similar uri-
nary albumin to creatinine ratio (A/C ratio). Statins users weremore likely
on treatment with blood pressure-lowering drugs or RAS-blockers with
no differences in gender distribution, family history of cardiovascular
disease (CVD), A/C ratio strata. Advanced retinopathy (27.1% vs.
13.9%), eGFR stages ≥2b (17.0% vs. 5.2%) and any CVD (30.0% vs.
5.3%) were more frequent in statin users (p<0.0001 for all) than in non-
users. Insulin dose (IU by kg/body weight) and HbA1c levels were sim-
ilar in both groups. Upon stratification by HbA1c quartiles (thresholds
7.1%, 7.7% and 8.4%), rates of statin users increased from Q1 (8.9%) to
Q2 and Q3 (15.9% and 17.7%, respectively) to drop again in Q4 (8.7%;
Pearson Chi-square 11.252, 3df, p=0.010). After speculating that statins
are unlikely to significantly contribute to the worst HbA1c levels (Q4),
logistic regression with backward stepwise variables selection was

applied to evaluate independent contributors to Q2&Q3 HbA1c levels
(n. 399 T1DM) with the Q1 HbA1c strata as the reference group (n.
192 T1DM). By unadjusted regression, statin treatment doubled the risk
of having Q2&Q3 HbA1c levels (Odds ratios (OR) = 2.077; 95%CI
1.183-3.647, p=0.011). By multiple regression, triglycerides (OR =
1.040 x 10 mg/dl, 95%CI 1.000-1.080, p=0.077) and eGFR stages ≥2b
(OR = 0.670, 95%CI 0.469-0.959, p=0.029) other than statin treatment
(OR 1.954, 95%CI 1.090-3.505, p=0.025) were independently related to
HbA1c Q2&Q3 quartiles with no effects of gender, age, duration of
diabetes, BMI andWHR, total cholesterol, A/C ratio (or A/C ratio strata),
treatment with BP-lowering agents or RAS blockers, smoking habits or
coexistence of any CVD.
Conclusion: In type 1 diabetes, use of statins is independently associated
to impaired glycemic control. In particular, the probability to be at target
for HbA1c is lower in individuals with type 1 diabetes on statin treatment
(17%) than in T1DM not on statins (26%). Likely, in type 1 diabetes,
insulin regimens should be revised at the time of starting treatment with
statins.
Supported by: Regione Toscana, Grant n. D55E11002680005
Disclosure: G. Penno: None.

1139
Visit-to-visit variability of blood pressure is independently associated
with macrovascular and microvascular complications in patients
with type 2 diabetes
M.G. Radaelli1, F. Martucci1, S. Perra1, G. Manzoni1, A. Oltolini1, S.
Pasi1, S. Accornero1, G. Castoldi2, G. Lattuada1, G. Grassi2, G.
Mancia2,1, G. Perseghin2,1;
1Dept Medicine and Rehabilitation, Policlinico di Monza, 2Università
degli Studi Milano Bicocca, Monza, Italy.

Background and aims:Recent evidence suggest that CVD risk is related
on the consistency of blood pressure control between on-treatment visits.
Visit-to-visit variability of systolic blood pressure is a biomarker of arte-
rial stiffness, autonomic dysfunction, endothelial damage and systemic
inflammation but it may also reflect poor patients’ adherence to the phar-
macologic therapy.
Materials and methods: We analyzed the relationships between
macrovascular and microvascular complications of diabetes in 818 pa-
tients attending at least four times our secondary care diabetes clinic
between 2013-15 with the coefficient of variation of the visit-to-visit
measurements of the sitting systolic and diastolic blood pressure. We
segregated these patients in tertiles of the coefficient of variation of sys-
tolic (cut-off: 7.7% and 11.8%) and diastolic (cut-off: 8.2% and 12.9%)
blood pressure.
Results: Patients with the high visit-to-visit variability of systolic blood
pressure were older (p<0.04), but no difference in the duration of diabetes
(p=0.90), systolic (139±16, 139±16 and 139±15 mm Hg; p=0.87), dia-
stolic (79±8, 78±9 and 77±9 mm Hg; p=0.35) blood pressure and heart
rate (78±11, 79±10 and 77±10; p=0.19) were detected. Glycemic control
was not different between tertiles of coefficient of variation (HbA1c 7.47
±2.76%, 7.49±1.90% and 7.57±2.36%; p=0.97), meanwhile estimated
GFR was lower in the tertile with high visit-to-visit coefficient of varia-
tion of blood pressure (p<0.03). Diabetic retinopathy and
microalbuminuria, as a composite end-point, did not show a strong dif-
ference between tertiles (50%, 44% and 56%; p=0.09). In contrast,
established CVD was more prevalent in patients with higher coefficient
of variation of systolic blood pressure (39%, 48%, 52%; p<0.01).
Treatments with statin (p=0.16), ACE-inhibitors (p=0.83) and ARB
(p=0.98) were not different among tertiles but use of diuretics and Ca-
antagonist was more frequent (p<0.05) in patients with higher variability.
When the 10 year UKPDS Risk Engine was used as dependent variable,
coefficient of variation of systolic and diastolic blood pressure were as-
sociated with the risks of coronary heart disease, fatal coronary artery
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disease, and the risks of stroke and fatal stroke also when adjusted for
drug therapy.
Conclusion: The results of this analysis support the hypothesis that in
patient with type 2 diabetes a lack of stable control of ambulatory blood
pressure is related to established and increased risk of macrovascular and,
only to a lesser extent, microvascular complications.
Disclosure: M.G. Radaelli: None.

1140
Modelling incremental benefits on macro- and micro-vascular com-
plications rates when targeting lower systolic blood pressure levels in
type 2 diabetes
S.A. Mostafa1, R.L. Coleman1, O.F. Agbaje1, A. Gray2, R.R. Holman1,
M.A. Bethel1;
1Diabetes Trials Unit, 2Health Economics Research Centre, Nuffield
Department of Population Health, Oxford, UK.

Background and aims: Randomised controlled trials of systolic blood
pressure (SBP) lowering demonstrate reductions in long-term complica-
tions to a level of 140mmHg in type 2 diabetes mellitus (T2DM) and
120mmHg in people without diabetes. Guidelines recommend
individualisation of SBP targets; however, few data are available on the
potential benefits that different targets might achieve. We have estimated
10-year risks for T2DM complications when targeting SBP levels be-
tween 160mmHg and 120mmHg to quantify the likely incremental
benefits.
Materials andmethods:We used a T2DM-specific computer simulation
model (UKPDS Outcomes-Model version 2.0) to estimate 10-year event
rates for T2DM complications: myocardial infarction (MI), stroke, blind-
ness, amputation, and all-cause mortality using T2DM participant data
from the Trial Evaluating Cardiovascular Outcomes with Sitagliptin
Study. Complete baseline risk factor variables for age, sex, ethnicity,
HbA1c, HDL, LDL, weight, smoking status, presence of albuminuria,
atrial fibrillation and history of micro- and macrovascular events, were
available for 5717 patients. Risk factor values were held constant over 10
years with 5 different simulations that allocated SBP levels to 160, 150,
140, 130 or 120mmHg. Cumulative relative risk reductions (cRRR) at
each 10mmHg decrement were compared from 160mmHg using
Kruskal-Wallis tests with p<0.05 as significant.
Results: Participants were mean (SD) age 66 (7.9) years, HbA1c 7.3 (0.6)
%, LDL-cholesterol 2.3 (0.9) mmol/l, HDL-cholesterol 1.12 mmol/l
(0.3), median (IQR) T2DM duration 9.8 years (5.1 to 15.6), with 28.3%
women, 66.6% White ethnicity and 52.7% with history of smoking. For
each 10mmHg SBP decrement from 160 to 120mmHg cRRRs differed
significantly for all simulated outcomes; p for trend <0.001 (Table).When
targeting a SBP of 140mmHg (current guideline target) compared to a
baseline of 160mmHg cRRR estimates were 4.5%, 24.8%, 10.9%, 14.7%
and 2.8% for MI, stroke, blindness, amputation and all-cause mortality
respectively. When targeting a SBP of 120mmHg compared to
160mmHg the cRRR estimates for the same respective events were
10.0%, 44.9%, 20.9%, 27.4% and 5.2%.
Conclusion: These simulated complication rates could help inform the
degree to which complications might be reduced by targeting particular
SBP values in T2DM. Targeting a SBP of 140mmHg from 160mmHg, as
recommended by guidelines, led to significant reductions in complication
rates. Furthermore, there were continuous reductions in all modelled out-
comes for complications including below 140mmHg.

Supported by: Academy of Medical Sciences Starter Grant for Clinical
Lecturers
Disclosure: S.A. Mostafa:Grants; Academy of Medical Sciences Starter
grant for Clinical Lecturers, Oxford University Medical Research Fund
Pump Priming Grant.

1141
High brown fat activity as a marker of low subclinical atherosclerosis
at 5-year follow-up in nondiabetic adults
J.R.H. Raiko1, J. Orava1, O. Raitakari2, N. Savisto3, K.A. Virtanen1;
1Turku PET Centre, Turku University Hospital, 2Centre of Applied and
Preventive Cardiovascular Medicine, University of Turku, 3Turku PET
Centre, University of Turku, Turku, Finland.

Background and aims: Brown adipose tissue (BAT) activity correlates
negatively with obesity and insulin resistance and BAT has been sug-
gested to act as a protective factor against atherogenesis in animal models.
We aimed to examine markers of subclinical atherosclerosis in a group of
individuals who had 5 years earlier participated in positron-emission to-
mography (PET) studies with measurements of BAT activity.
Materials and methods: Study cohort (M/F=5/26, baseline age 41.4
±7.9, baseline BMI 26.8±6.3kg/m2) underwent PET imaging at baseline
with [18F]FDG (glucose uptake, GU) and [15O]H2O (perfusion) to mea-
sure BAT activity during cold exposure. At 5-year follow-up, ultrasound
was performed to measure carotid intima-media thickness (IMT) in the
common carotid (cIMT), carotid bulbus and internal carotid artery.
Carotid distensibility (CDist) acts as marker of arterial elasticity and
flow-mediated dilation (FMD) estimated endothelial function. Median
values were used as cut-points for high cold-induced BAT activity
(BAT GU>2.20 μmol/100g/min and perfusion>8.3 ml/100g/min).
Results:At follow-up, maximum IMTwas 758±137μm, Cdist was 93±48
μm/100 mmHg and maximum FMD was 6.0±6.2%. In high BAT activity
group, bulbus IMT was lower (645±156 vs. 797±139 μm, P=0.017) and
CDist higher (110±51 vs. 69±30 μm/100 mmHg, P=0.015) compared to
low BAT activity groups. Baseline BAT perfusion associated with maxi-
mum cIMT at follow-up (β=-0.36, P=0.04) independently of 10-year
Framingham cardiovascular disease risk score at baseline.
Conclusion: BAT activity at baseline correlated inversely with measure-
ments of subclinical atherosclerosis at 5-year follow-up in asymptomatic
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adults. Thus, cold-activated BAT glucose metabolism and perfusion may
act as markers of low subclinical atherosclerosis in humans.
Supported by: SWFCF, FMF, PF, JRAF, RFLM, FNMF
Disclosure: J.R.H. Raiko: Grants; the South-Western Finland Cultural
Foundation, the Finnish Medical Foundation, the Paulo Foundation, the
Jalmari and Rauha Ahokas Foundation, the Research Foundation of
Laboratory Medicine.

1142
Serum levels of angiogenic growth factors in subjects with type 2
diabetes with and without peripheral artery disease
D.M. Bulumbaeva, V.V. Klimontov, N.B. Orlov, V.I. Konenkov;
Scientific Institute of Clinical and Experimental Lymphology,
Novosibirsk, Russian Federation.

Background and aims: A growing body of evidence indicates abnor-
malities of angiogenesis in hyperglycemic conditions. However, the fea-
tures of humoral regulations of angiogenesis in diabetic macrovascular
complications remain to be clarified. The aim of our study was to assess
the panel of circulating regulators of angiogenesis in type 2 diabetic
subjects in relation to peripheral artery disease (PAD).
Materials and methods:We observed 196 patients with type 2 diabetes,
43 M/153 F, 43-70 years of age. The presence of PAD was verified by
duplex ultrasound. The levels of vascular endothelial growth factor A, C
and D (VEGF-A, VEGF-C, VEGF-D), placental growth factor (PLGF),
angiopoietin-2, epidermal growth factor (EGF), heparin-bound EGF-like
growth factor (HB-EGF), endoglin, soluble Fas ligand (sFASL), insulin-
like growth factor-binding protein-1 (IGF-BP1), transforming growth
factor α (TGF-α), and urokinase plasminogen activator (uPA) in blood
serum were assessed by Multiplex assay and compared to control (25
healthy subjects matched by age and sex).
Results: The ultrasound sings of PAD were detected in 97 observed
diabetic subjects, including 11 subjects with critical limb ischemia
(CLI). Patients with PAD, as compared to those without, had increased
serum levels of VEGF-A (р=0.004), VEGF-D (р=0.003), PLGF
(р=0.0002), endoglin (р=0.03), sFASL (p=0.01), HB-EGF (p=0.01),
TGF-α (p=0.0009) and uPA (p=0.02). The concentrations of EGF and
angiopoetin-2 tended to be increased (p=0.1 and p=0.06 respectively).
The levels of other regulators demonstrated no significant differences
between diabetic groups. Among patients with PAD, the presence of
CLI was associated with higher levels of VEGF-A (р=0.02) and endoglin
(p=0.047).When compared to control, diabetic patients with non-affected
low limb arteries demonstrated decreased concentrations of VEGF-A
(р=0.04), VEGF-C (p=0.02), endoglin (р=0.03), PLGF (p=0.03), and
uPA (p=0.01). Meantime, no differences were observed between diabetic
subjects with PAD and healthy individuals. The concentrations of angio-
genic factors were not related to age, body mass index, diabetes duration
and glycaemic control.
Conclusion: The obtained results demonstrate the failure of humoral
regulation of adaptive angiogenic response in type 2 diabetic subjects
with PAD.
Supported by: RSF (14-15-00082)
Disclosure: D.M. Bulumbaeva: None.

1143
Fatty acid binding protein-4 predicts MACE events in PAD patients
only in those without diabetes
C. Hoebaus, C.T. Herz, R. Koppensteiner, G.-H. Schernthaner;
Internal Medicine II, Medical University Vienna, Vienna, Austria.

Background and aims: The adipokine fatty acid binding protein-4
(FABP4) is primarily produced by adipocytes and macrophages.
FABP4 increases in type 2 diabetes mellitus (T2DM) and is associated
with diabetic nephropathy. It promotes atherosclerosis development in the
animal model and is associated with coronary artery disease plaque

severity. This study evaluates a possible influence of FABP4 on cardio-
vascular outcome in patients suffering from peripheral artery disease
(PAD) in relation to glucose metabolism.
Materials and methods: This study included 327 PAD patients (109
female, 218 male, Fontaine stage I-II, 124 T2DM). Patients were follow-
ed for the occurrence of cardiovascular events (myocardial infarction,
stroke and death) for five years. Baseline fasting FABP4 was assessed
using bead-basedmultiplex assaywith a sensitivity of 95.7 pg/mL.Mann-
Whitney U test, univariate and multivariable regression modeling were
applied as appropriate.
Results: FABP4 serum levels were significantly lower in patients without
diabetes (15.3 (9.1, 21.5) ng/mL) compared to PAD patients with T2DM
(17.2 (10.9, 25.6) ng/mL, p=0.01). FABP4 was significantly linked to
fasting insulin (R=0.202, p=0.002) and fasting C-peptide (R=0.405,
p<0.001). Additionally, FABP4 was significantly connected to 2h-
oGTT insulin (R=0.190, p=0.001), 2h-oGTT C-peptide (R=0.266,
p<0.001), and 2h-oGTT glucose (R=0.120, p=0.033) of the oral glucose
tolerance test. Serum FABP4 levels showed a significant association with
the classical MACE endpoint (death, non-lethal myocardial infarction,
non-lethal stroke) (p=0.038). In subgroup analysis revealed a more pro-
nounced association of MACE and FABP4 in those without diabetes
(p=0.002) resulting in a HR of 1.7 (95% CI: 1.22-2.42) per intra-
quartile range increase. This association not significantly modified by
adjustment for patient age, gender, LDL-cholesterol, systolic blood pres-
sure, body mass index, c-reactive protein, kidney function (MDRD
eGFR), and fasting insulin levels (HR 1.83 (95% CI 1.08-3.10,
p=0.026). In the T2DM subgroup no significant link between FABP4
and MACE was found (p=0.873).
Conclusion: This is the first report on the impact of elevation of circu-
lating FABP4 levels on cardiovascular events in peripheral artery disease.
However, this association of FABP4 and MACE is only present in the
absence of T2DM irrespective of other established risk factors.
Disclosure: C. Hoebaus: None.
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Empagliflozin reduces LVmass and improves diastolic function in an
experimental model of heart failure with preserved ejection fraction
K. Connelly, Y. Zhang, K. Thai, G. Kabir, J.-F. Desjardins, R. Gilbert;
Medicine/Cardiology, Keenan Research Centre in the Li Ka Shing
Knowledge Institute, St. Michael’s Hospital and University, Toronto,
Canada.

Background and aims: Hypertension and volume overload are key fac-
tors that contribute to the diabetic patient’s propensity to develop heart
failure with preserved ejection fraction (HFpEF) wherein the expansion
of extracellular fluid volume not only precipitates the congestive mani-
festations of heart failure, dyspnoea and oedema, but also leads to adverse
cardiac remodelling that further exacerbate the extent of cardiac dysfunc-
tion. We hypothesised that by inducing a mild osmotic diuresis and there-
by reducing volume overload, SGLT2 inhibition with empagliflozin
would attenuate the adverse functional and structural manifestations in
an experimental model of HFpEF, the uni-nephrectomised deoxy-
corticosterone-salt (DOCA Salt) rat model.
Materials and methods: Experiments were conducted in male Sprague-
Dawley rats according to standard protocol. Rats underwent unilateral
nephrectomy (UNX) followed one week later by the administration of
DOCA with 1% saline as drinking water ad libitum. Animals were
randomised to receive either empagliflozin or vehicle with administration
to coincide with the DOCA implants and followed for a further 4 weeks.
Cardiac function was assessed by echocardiography and conductance
catheterisation just prior to termination.
Results: When compared to control UNX animals, DOCA salt rats de-
veloped hypertension, signs of volume overload and HFpEF as manifest-
ed by significant (p<0.05) (i) increased systolic blood pressure; (ii) in-
creased heart weight; (iii) reduced haematocrit, a marker of volume over-
load; (iv) increased lung weight, an index of pulmonary interstitial ±
alveolar oedema; and (v) prolonged Tau and reduced dp/dt min, markers
of dysfunction in the early, energy-dependent phase of diastole. See
Table 1. Without affecting blood pressure, empagliflozin significantly
(p<0.05) reduced heart weight, increased haematocrit, lessened lung
weight and attenuated the abnormalities in Tau and dp/dt min when com-
pared with untreated DOCA rats. In addition, empagliflozin also in-
creased ejection fraction.
Conclusion: DOCA salt UNX animals are a model of heart failure with
preserved ejection fraction demonstrating evidence of diastolic dysfunc-
tion with pulmonary congestion. Empagliflozin therapy improved LV
mass and reduced diastolic dysfunction, key markers of HFpEF. The role
of SGLT2 inhibition as a strategy for treating HFpEF merits further
investigation.

Supported by: Financial support was provided by Boehringer Ingelheim
for this study.
Disclosure: K. Connelly: Grants; BI, Servier, Merck, Jansen, AZ.
Honorarium; BI, Servier, Merck, Jansen, AZ.

1145
Effects of saturated, mono- and poly-unsaturated fatty acids and
effects of the GLP-1 analogue exendin-4 on survival of human
cardiospheres and cardiac progenitor cells
R. D'Oria1, M.A. Incalza1, C. Caccioppoli1, V. Andrulli Buccheri1, V.
Margari2, D. Paparella3, A. Natalicchio1, S. Perrini1, F. Giorgino1, L.
Laviola1;
1Endocrinology & Metabolic Diseases, University of Bari, 2Cardiac
Surgery, Santa Maria Hospital, 3Cardiac Surgery, University of Bari,
Bari, Italy.

Background and aims: Mono- and polyunsaturated fatty acids exert
beneficial effects on the cardiovascular system, whereas saturated fatty
acids are associated with cardiovascular damage. The vitality of human
cardiac progenitor cells (hCPC) and human cardiospheres (hCS) is essen-
tial for healthy myocardial tissue homeostasis. GLP-1 and its analogues
exert prosurvival effects in cardiac cells. Thus, we investigated the effects
of saturated, mono- and poly-unsaturated fatty acids and the protective
effects of the GLP-1 analog exendin-4 on the viability of hCPC and hCS.
Materials and methods: hCPC and hCS were isolated from human right
auricle biopsies and exposed to different concentrations of palmitate,
oleate or eicosapentaenoic acid (EPA) up to 24 h. Apoptosis was assessed
by caspase-3 cleavage and ELISA. Autophagy was evidenced by
autophagosome labeling and immunoblotting of LC3-II and beclin1.
Ceramide accumulation was evidenced by immunofluorescence. The ex-
pression of ceramide synthase-5 (CerS5), a key enzyme in de novo syn-
thesis of ceramide, was studied by quantitative RT-PCR and
immunoblotting.
Results: Palmitate, but not oleate or EPA, induced apoptosis of hCPC.
Exposure to palmitate was also associated with impaired hCS isolation
and increased hCPC autophagy, as well as it augmented CerS5 expression
and ceramide accumulation in hCPC. However, both CerS5 inhibition
with fumonisin-B1 and CerS5 knockdownwith a specific siRNA reduced
palmitate-induced apoptosis and autophagy. Noteworthy, pretreatment
with exendin-4 preserved hCS isolation and reduced the palmitate-
induced CerS5 expression, ceramide biosynthesis and hCPC apoptosis
and autophagy. Co-incubation with the GLP-1 receptor (GLP-1R)
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antagonist exendin(9-39), or inhibition of GLP-1R signaling with the
PKA inhibitor H89 or by siRNA-mediated knockdown of the GLP-1R
fully abolished the ability of exendin-4 to prevent apoptosis and
autophagy.
Conclusion: Palmitate promotes apoptosis in hCPC, whereas oleate and
EPA appear to have no impact on hCPC viability. Exendin-4 prevents the
palmitate-induced abnormalities of hCPC and hCS by counteracting cer-
amide generation. Hence, GLP-1 and its analogues may limit the
lipotoxic damage in the human heart by preserving the viability of myo-
cardial progenitors.
Supported by: Italian Diabete Ricerca Foundation and Merck Sharp and
Dohme Italy
Disclosure: R. D'Oria: None.

1146
Anti-atherogenic effects of liraglutide independent of the AMPK
pathway in diabetic apolipoprotein E-null mice
M. Koshibu, Y. Mori, H. Kushima, K. Kohashi, M. Hiromura, M.
Terasaki, T. Fukui, T. Hirano;
Showa University School of Medicine, Tokyo, Japan.

Background and aims: Accumulating evidence supports the anti-
atherogenic effect of glucagon like peptide (GLP)-1 in addition to its glu-
cose lowering effect. Among various mechanisms proposed, AMP-
activated protein kinase (AMPK) has been demonstrated as a central mol-
ecule mediating this effect of GLP-1. However, whether GLP-1 could sup-
press atherosclerosis independent of the AMPK pathway remains unclear.
Materials and methods: Male apolipoprotein E-null mice (BalBc-
background) were intra-peritoneally injected with 100 mg kg-1 d-1 of
streptozotocin for 5 consecutive days at 15 w/o, following which, they were
again injected with streptozotocin at 50 mg kg-1 d-1 at 17 w/o. At 20 w/o,
mice with blood glucose levels over 11 mmol/L were used for experiments.
The diabetic mice were switched to a western diet (0.15% cholesterol and
30% fat), and were subcutaneously implanted with two osmotic pumps for
agent delivery: one for saline or liraglutide 17 or 107 nmol kg-1 d-1 (low and
high dose, respectively) and the other for saline or an AMPK inhibitor
dorsomorphine hydrochloride (25 mg kg-1 d-1). Thioglycolate-induced peri-
toneal macrophages and vessel samples were collected after 4 weeks.
Results: The diabetic mice showed severe hyperglycaemia (fasting blood
glucose, 15±2 mmol/L; HbA1c, 8.9±0.4%) and dyslipidaemia (total cho-
lesterol, 12.7±0.2 mmol/L). Although HbA1c levels tended to be lower in
liraglutide-treated mice, there was no significant difference in physiolog-
ical and biochemical parameters between the groups. Both doses of
liraglutide reduced atherosclerotic plaque burden (oil red O staining)
and intra-plaque macrophage accumulation (MOMA-2 staining) at the
aortic sinus by approximately 50%. In addition, plaque area on the aortic
surface was lower in liraglutide-treated mice than those in saline-treated
mice. Treatment with the AMPK inhibitor enhanced atherosclerosis com-
pared to that observed with saline treatment, without affecting physiolog-
ical and biochemical parameters. In the mice co-treated with the AMPK
inhibitor, anti-atherogenic effects of low-dose liraglutide were completely
abolished, while those of high-dose liraglutide were preserved. In the
right brachiocephalic artery, an atherosclerotic lesion-prone site, both
doses of liraglutide reduced the expression of interleukin-6 and monocyte
chemotactic protein-1 as assessed by real time PCR.High-dose liraglutide
suppressed the expression of these molecules in the presence of the
AMPK inhibitor, while low-dose liraglutide failed to do so. In the induced
peritoneal macrophages, high-dose liraglutide also suppressed the expres-
sion of pro-inflammatory cytokines in the presence of the AMPK
inhibitor.
Conclusion:We demonstrated that both AMPK-dependent and indepen-
dent mechanisms are involved in the anti-atherogenic effects of
liraglutide, and that a higher dose of liraglutide is required to exert anti-
inflammatory effects independent of AMPK.
Disclosure: M. Koshibu: None.

1147
GLP-1 secretion after myocardial infarction is amplified by
linagliptin and leads to improved left ventricular function and
mitochondrial respiratory capacity
M. Lehrke1, S. Diebold1, J. Möllmann1, F. Kahles1, A. Nickel2, C.
Maack2, N. Marx1;
1UK-Aachen, Aachen, 2Saarland University Medical Center, Homburg,
Germany.

Background and aims: The incretin hormone GLP-1 holds
cardioprotective efficacy and was recently found to be increased by in-
flammatory stimuli. This study was performed to characterize the secre-
tion of GLP-1 in response to myocardial infarction in mice and investi-
gate its functional relevance.
Materials and methods: Myocardial infarction (MI) was induced by
permanent LAD ligation in 6 week old, male C57BL/6J mice, the
dipeptidylpeptidase-4 (DPP-4) inhibitor linagliptin (3 mg/kg p.o., bid)
was given for 3 days before to LAD ligation, GLP-1 and exendin-9 (both
100 nM/kg i.p.) were given for 1 day before LAD ligation, experiments
were performed in wild type and GLP-1 Receptor KO mice.
Results:Myocardial infarction (MI) led to a significant increase of circu-
lating GLP-1 concentrations (from 7.9 pM to a maximum of 20.8 pM
after 6 hours; n=6; p<0.05 in comparison to baseline and sham control).
Prevention of GLP-1 degradation by pretreatment with linagliptin in-
creased left ventricular contractility (10101± 1690 dp/dt by Millar cathe-
ter) relative to control (7830 ± 1445 dp/dt; p<0.05 n=8) 6h post MI, while
antagonism of the GLP-1 receptor (exendin-9; 100 nM/kg i.p., 1 day
pretreatment) worsened contractility (6469 ± 944 dp/dt; p< 0.05 n=7).
Further, linagliptin failed to improve left ventricular function in GLP-1
receptor KO mice demonstrating a GLP-1 receptor-dependent effect.
Mechanistically we found linagliptin or GLP-1 pretreatment to similarly
increase myocardial AMPK-activation in non-infarcted tissue (1.6 fold
induction by linagliptin; p< 0.01 n=6; 1.5 fold induction by GLP-1;
p<0.04 n=4;), which was associated with improved respiratory capacity
of isolated mitochondria from non-infarcted myocardial tissue (2 fold
induction by GLP-1; p<0.04 n=6; 1.7 fold induction by DPP-4 inhibition;
p< 0.04 n=7) detected by Clark electrode.
Conclusion:Myocardial infarction is a GLP-1 secreting stimulus, which
improves left ventricular function in a GLP-1 receptor dependent manner.
This is amplified by linagliptin dependent DPP-4 inhibition leading to
AMPK-activation and improved mitochondrial respiration of
cardiomyocytes in non-infarcted tissue.
Supported by: Boehringer Ingelheim
Disclosure: M. Lehrke: Grants; Boehringer Ingelheim.

1148
Effect of liraglutide on physical performance in type 2 diabetes
(LIPER2): a randomised, double-blind, controlled trial
A.M. Wägner1,2, G. Miranda-Calderín3, M. Alberiche-Ruano1, M.J.
López-Madrazo1, A. Ugarte-Lopetegui3, H. Marrero-Santiago4, L.
Suárez-Castellano4, C. Aleman3, N. Castillo-García3, C. Martínez-
Mancebo5, A. Díez-del-Pino6, F.J. Nóvoa-Mogollón1;
1Endocrinology, Complejo Hospitalario Universitario Insular Materno-
Infantil, 2Instituto Universitario de Investigaciones Biomédicas y
Sanitarias (IUIBS), Universidad de Las Palmas de Gran Canaria,
3Rehabilitation and Physical Medicine, Complejo Hospitalario
Universitario Insular Materno-Infantil, 4Cardiology, Complejo
Hospitalario Universitario Insular Materno-Infantil, 5CS Maspalomas,
Gerencia de Atención Primaria. Servicio Canario de la Salud, 6Hospital
Pharmacy, Complejo Hospitalario Universitario Insular Materno-Infantil,
Las Palmas de Gran Canaria, Spain.

Background and aims: Preclinical studies and small clinical trials sug-
gest that glucagon-like peptide 1 (GLP1) may have a positive effect on
ventricular function. A clinical trial showed reduced cardiovascular

Diabetologia (2017) 60 (Suppl 1):S1–S608S528



events in patients with type 2 diabetes treated with the GLP1 analogue
liraglutide. The aim of this study was to assess the effect of liraglutide on
measures of cardiac function and physical performance in patients with
type 2 diabetes.
Materials and methods: LIPER 2 is a phase IV, randomized, double-
blind, placebo-controlled, parallel-design trial. Patients with type 2 dia-
betes and an HbA1c of 7-10% on oral agents (except DPP4 inhibitors)
and/or intermediate/long-acting insulin were randomised (computer-gen-
erated sequence, ratio 1:1) to receive liraglutide 1.8mg/d vs placebo for 6
months. The primary end-point was the maximal oxygen consumption
(VO2 max) during a cycle ergometry. Other end-points included distance
covered during a 6-min walk test, left ventricular ejection fraction and
other measures of ventricular systolic and diastolic functions assessed by
echocardiography (following international guidelines), heart rate, blood
pressure, pro-brain natriuretic peptide, C-reactive protein, HbA1c, lipids,
apolipoprotein B, body weight and waist girth. Safety end-points were
also monitored. Intention to treat analysis was performed (all randomised
patients included). Last observation carry forward was performed for
missing data.
Results: Twenty four patients (15 women), aged 52 (11.7) years, with 8.7
(5.8) years' diabetes duration, BMI 34.98 (6.2) Kg/m2, HbA1c 8.2
(0.68)% were randomised to liraglutide (12) or placebo. There were no
differences in VO2máx (17.98 (4.8) vs 15.90 (4.96) ml/Kg/min, p>0.1),
VE/VCO2 slope (30.18 (4.8) vs 32 (4.49)), left ventricular ejection frac-
tion, measures of diastolic function such as E/E', or in the 6 min walk test
(530.7 (86) vs 503.9 (84) metres) at 6 months. There was a trend towards
lowermaximal systolic blood pressure during the ergometry (171.7 (24.4)
vs 192.5 (25.6) mmHg, p=0.052), as well as lower HbA1c (6.7 vs 7.7%
p=0.005) at the end of the study in the liraglutide group. There were no
severe adverse events. All the patients receiving liraglutide (1 drop-out)
and 25% of those receiving placebo reported gastro-intestinal symptoms.
Amylase and lipase were higher in the treated group.
Conclusion: In this small study, liraglutide improved glycaemic control
in type 2 diabetes, but did not show significant effects on physical per-
formance or myocardial function. Gastrointestinal symptoms were very
common.
Clinical Trial Registration Number: UTN: U1111-1128-8762
Supported by: Investigator Initiated Study. Funded by Novo Nordisk
Disclosure:A.M.Wägner:Grants; Investigator-Initiated trial, Supported
by NovoNordisk.
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Effect of cilostazol, a phosphodiesterase III inhibitor, on coronary
artery stenosis and plaque characteristics in patients with type 2
diabetes
D.-H. Lee1, E. Chun22, S. Choi1, H. Jang1, S. Lim1;
1Internal Medicine, Seoul National University Bundang Hospital,
2Radiology, Seoul National University Bundang Hospital, Seongnam-
City, Republic of Korea.

Background and aims: Cilostazol is an antiplatelet agent that inhibits
phosphodiesterase III, increases cAMP concentrations and consequently
inhibits platelet aggregation. Cilostazol also has beneficial effect on vas-
cular smooth muscle cell, endothelial cell and lipid metabolism.
Therefore, it may be effective in treatment of macrovascular complication
in diabetes. We performed a prospective interventional study to evaluate
the effect of cilostazol compared with aspirin in Korean diabetic patients
with subclinical coronary atherosclerosis.
Materials and methods: One hundred diabetic patients (64 men, ages
60.9 ± 9.1 years) who had mild to moderate atheroma evaluated with
coronary multidetector-row CT (MDCT) were randomly assigned to ei-
ther cilostazol 200 mg/day (CTZ group) or aspirin 100 mg/day (ASA
group) (n = 50 each) for 12 months. Coronary artery calcium score
(CACS) and coronary artery stenosis and plaque volume were investigat-
ed. Primary outcome was change of coronary artery disease assessed by

coronary MDCT. Secondary outcomes included change in risk factors of
atherosclerosis such as glucose and lipid metabolism and inflammatory
parameter.
Results:The CACSwas increased in both groups (316.6 ± 525.9 to 372.2
± 575.2 in CTZ group, p <0.05 and 328.0 ± 481.7 to 388.5 ± 515.2, p
<0.05 in ASA group). In CTZ group, there was significant decrease in
maximal coronary stenosis (48.1 ± 17.9 to 38.8 ± 24.6%, p = 0.010),
however, there was a small insignificant decrease in ASA group (41.7 ±
14.3 to 39.5 ± 13.3%, p = 0.118). The total plaque volume decreased from
75.2 ± 53.1 to 64.8 ± 52.2mm3 in CTZ group and slightly decreased from
74.9 ± 56.5 to 72.4 ± 55.3 mm3 in the ASA group (p = 0.020 and p =
0.867, respectively). Furthermore, in CTZ group, non-calcified plaque
volume decreased significantly (17.6 ± 9.5 to 11.5 ± 3.6 mm3, p =
0.037) and calcified plaque volume also decreased but statistically insig-
nificant (59.7 ± 48.8 to 52.9 ± 47.2 mm3, p = 0.074). However, in ASA
group, there were insignificant differences both in non-calcified and cal-
cified plaque volumes (p >0.05 for all). Triglycerides and HDL-
cholesterol improved significantly in CTZ group (135.5 ± 68.3 to 114.6
± 46.5 mg/dL, p = 0.017 in triglycerides and 47.8 ± 10.1 to 51.2 ± 10.4
mg/dL, p = 0.011 in HDL-cholesterol).
Conclusion: The present study demonstrated that cilostazol treatment
decreased coronary artery plaque, particularly in noncalcified portion
and improved lipid profile. Cilostazol is a potential treatment option for
preventing the progression of coronary atherosclerosis in patients with
diabetes.
Clinical Trial Registration Number: NCT02266030
Disclosure: D. Lee: None.

1150
Higher one-year mortality in patients with diabetes and ST-segment
elevation myocardial infarction undergoing primary percutaneous
coronary intervention
P. Lundman1,2, S. Karayiannides1,3, O. Froebert4, S. James5, B.
Lagerqvist5, A. Norhammar6;
1Department of Clinical Sciences, Karolinska Institutet, Stockholm,
2Department of Cardiology, Danderyd University Hospital, Stockholm,
3Department of Internal Medicine, Danderyd University Hospital,
Stockholm, 4Department of Cardiology, Faculty of Health, Orebro
University, Orebro, 5Department of Medical Sciences, Cardiology and
Uppsala Clinical Research center, Uppsala University, Uppsala,
6Cardiology Unit, Department of Medicine, Karolinska University
Hospital, Karolinska Institutet, Stockholm, Sweden.

Background and aims: Patients with diabetes mellitus have a worse
prognosis after acute coronary syndromes than patients without diabetes.
Outcomes in patients with diabetes after ST-segment elevation myocar-
dial infarction (STEMI) in the era of modern interventional treatment and
antiplatelet therapy are less well studied. The aim is to characterise out-
comes and complications in a contemporary population with diabetes and
STEMI undergoing primary percutaneous coronary intervention (PCI).
Materials and methods: In the registry-based randomised Thrombus
Aspiration in ST-Elevation myocardial infarction in Scandinavia
(TASTE) trial, 7244 patients with STEMI were randomised to undergo
manual thrombus aspiration followed by PCI or to undergo PCI alone.
Thrombus aspiration did not affect mortality at one year in the 1005
patients (13.9%) with diabetes [Hazard ratio (HR) 1.04; CI 0.69-1.58,
p=0.839]. Therefore, all patients with diabetes, irrespective of
randomisation in TASTE, were studied as one cohort. All patients were
followed for incidence of all-cause mortality, myocardial infarction or
stent thrombosis until one year after index event. HRs were calculated
using a Cox proportional hazard regression model adjusted for
comorbidities.
Results: Patients with diabetes were older (mean age 67.6 vs 66.0 years,
p<0.001), more often had a previous myocardial infarction (19.9 vs
10.3%, p<0.001) and undergone previous PCI (17.3 vs 8.4%, p<0.001).
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Thrombus grade did not differ between patients with andwithout diabetes
(Grade 0 to Grade 5, p=0.909) and neither did the type of affected coro-
nary vessel. Pharmacological cardiovascular treatment did not differ be-
tween groups, but the use of drug eluting stents was higher in patients
with diabetes (59.0 vs 48.4%, p<0.001). After adjustment for comorbid-
ities, diabetes independently increased the risk for mortality (HR 1.57; CI
1.23-2.00, p<0.001), but was not an independent risk factor for future
myocardial infarction or stent thrombosis.
Conclusion: Diabetes remained an adverse prognostic risk factor in this
contemporary setting, resulting in increased one-year mortality in a large
cohort of patients with STEMI treated with PCI. This was not influenced
by thrombus aspiration and not explained by a higher thrombus burden or
differences in cardiovascular medical therapy compared to patients with-
out diabetes.

Clinical Trial Registration Number: NCT01093404
Disclosure: P. Lundman: None.
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Visit-to-visit blood pressure variability and cardiovascular outcomes
in patients with type 2 diabetes following acute coronary syndromes
in the EXAMINE trial
W.B. White1, W. Cushman2, G. Bakris3, R. Bergenstal4, S. Heller5, C.
Mehta6, S. Nissen7, F. Zannad8, Y. Liu9, C. Cannon9;
1Cardiology Center, University of Connecticut, School of Medicine,
Canton, 2University of Tennessee College of Medicine, Memphis,
3University of Chicago Medicine, Chicago, 4International Diabetes
Center, Minneapolis, USA, 5University of Sheffield, Sheffield, UK,
6Harvard School of Public Health, Boston, 7Cleveland Clinic
Foundation, Cleveland, USA, 8University of Nancy, Nancy, France,
9Baim Clinical Research Institute, Boston, USA.

Background and aims: Primary cardiovascular (CV) prevention studies
have shown that high visit-to-visit systolic BP variability (VVV) may be
associated with an increased risk of CVevents. However, little is known
about VVVof the BP and secondary CVoutcomes in a very high CV risk
population.
Materials and methods: We evaluated CVevent rates in EXAMINE, a
CVoutcomes safety trial in 5380 patients with type 2 diabetes following
acute coronary syndromes (ACS) randomized to the DPP-4 inhibitor
alogliptin or placebo, according to VVV of the SBP calculated during
the first 6 months post-randomization. The risks of major adverse CV
events (MACE) and CV death or heart failure (HF) in all randomized
patients were analyzed using a Cox proportional hazards model with
adjustment for baseline covariates in quartiles of systolic BP VVV from
6 months to the end of the post-randomization period. The lowest (1st)

quartile of VVV was the reference group. Events were prospectively
adjudicated by an independent committee blinded to treatment
assignment.
Results: Mean systolic BPs were higher in quartile 4 (133 mmHg) but
quartiles 1, 2 and 3 were the same (128 mmHg). Baseline history of HF
was higher in quartile 1 (34%) than in the quartiles 2, 3, and 4 (24-26%).
Other clinical and demographic characteristics at baseline were compara-
ble in the quartile groups of VVV of the BP. The rates of MACE were
higher in quartiles 2 through 4 ofVVVvs. quartile 1; comparable findings
were found for CV death or HF compared to quartile 1 [Table]. Results
for the event components of all-cause mortality, cardiovascular death,
hospitalized heart failure, non-fatal myocardial infarction, stroke also
had similar patterns to MACE.
Conclusion: In patients with type 2 diabetes and a recent ACS, systolic
BP VVV was associated with worsened CVoutcomes. Potential mecha-
nisms of increased VVVof the BP include arterial stiffness, endothelial
dysfunction/subclinical inflammation, and poor adherence to antihyper-
tensive therapy. Studies designed to better understand the reasons for high
VVV of BP may provide clinically useful information for reducing CV
events in high CV risk patients.

Clinical Trial Registration Number: NCT00968708
Supported by: Takeda Development Center, North America
Disclosure: W.B. White: Employment/Consultancy; Chair, EXAMINE
Steering Committee, Takeda Development Center North America.

1152

Total cardiovascular events analysis of the EXAMINE trial of pa-
tients with type 2 diabetes and recent acute coronary syndrome
C.P. Cannon1, M.A. Cavender2, Y. Liu3, J.M. Massaro4, R.M.
Bergenstal5, C.R. Mehta6, F. Zannad7, W.B. White8;
1Harvard Clinical Research Institute, Boston, 2University of North
Carolina, Chapel Hill, 3Brigham and Women’s Hospital and Harvard
Medical School, Boston, 4Boston Univ Sch of Public Health, Boston,
5International Diabetes Center at Park Nicollet, St. Louis Park,
6Harvard School of Public Health, Boston, USA, 7Inserm, Université de
Lorraine and CHU, Vandœuvre-lès-Nancy, France, 8University of
Connecticut Health Center, Canton, USA.

Background and aims: The Examination of Cardiovascular Outcomes
with Alogliptin versus Standard of Care (EXAMINE) trial showed that
alogliptin, an inhibitor of dipeptidyl peptidase 4, did not increase the rates
of major adverse cardiovascular events versus placebo in patients with
Type 2 Diabetes (T2DM) and recent acute coronary syndrome (ACS).
Published analyses reported time to first event. We now report first, recur-
rent and total major adverse cardiovascular events (MACE) and compo-
nents to provide a comprehensive picture of total cardiovascular outcomes.
Materials and methods: Patients with T2DM with a diagnosis of ACS
within the previous 15 to 90 days were randomly assigned to alogliptin vs
placebo and followed for amedian of 18months.We evaluated the composite
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endpoint of CV death, nonfatal MI, nonfatal stroke, unstable angina or revas-
cularization. We analyzed first, recurrent and total events during follow-up.
Results: There were 1100 first events and 666 additional events (328 in
alogliptin and 338 in placebo). There was no significant difference in the
number of first (Kruskal-Wallis test, p=0.54) or total events (Poisson
regression, p=0.52) in the alogliptin vs placebo groups (Figure 1A).
There were also no significant differences between treatments with re-
spect to distribution of types.(Figure 1B).
Conclusion: Among a group of patients with T2DM and recent ACS,
treatment with alogliptin did not increase the risk of 1st or total events as
compared with placebo. These data support the cardiovascular safety of
continued alogliptin therapy in a population with DM and CAD at high
risk for recurrent MACE.

Clinical Trial Registration Number: NCT00968708
Supported by: Takeda Pharmaceutical Company Limited
Disclosure: C.P. Cannon: Employment/Consultancy; Modest, CSL
Behring, Essentials, Takeda. Grants; Takeda, Accumetrics, Arisaph,
Astra Zeneca, Boehringer-Ingelheim, GlaxoSmithKline, Janssen,
Merck, Regeneron, Sanofi.
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Exogenous H2S improves heart function in streptozotocin-induced
type 1 diabetes
N. Dorofeyeva, G. Vorobyov, V. Sagach;
Department of Blood Circulation, A. A. Bogomoletz Institute of
Physiology, NAS of Ukraine, Kiev, Ukraine.

Background and aims: Hydrogen sulfide (H2S) is a gas transmitters,
that has important role in the regulation of cardiovascular function.We
have recently shown that exogenous H2S improves diastolic heart func-
tion in hypertension and aging. Diabetes is also accompanied by heart and
endothelium dysfunction. The aim of work is to investigate the effect of
hydrogen sulfide on heart function in streptozotocin-induced diabetic rats.
Materials and methods: Rats were divided into control and diabetic
groups. Type-1 Diabetes mellitus was induced with a single intraperito-
neally injection of streptozotocin (60 mg/kg). After 2 month animals with
a random blood glucose level >15 mmol/l were considered to be diabetic
and were included in the study. The functional cardiohemodynamic indi-
cators registered via microcatheter and Pressure-Volume System. The
donor of the hydrogen sulfide NaHS (15,8 mg/kg) was administered
intraperitoneally.
Results: It was shown that exogenous donor of the hydrogen sulfide
(NaHS) improves pumping function of diabetic heart. Stroke volume
increases by 43,1% (p<0,05), cardiac output increases by 25,4%
(p<0,05). Ejection Fraction increses by 48,6% (p<0,05). We found,that
after NaHS end-systolic pressure decreases by 17,2% and index of con-
tractility was decresed. The end-diastolic myocardial stiffness decreased
by 20,1% (P<0,05) in streptozotocin - induced diabetic rats. After NaHS
the arterial stiffness was decreased by 24%, that indicates an improve-
ment the ventriculo-arterial coupling.
Conclusion: Thus, NaHS improves pumping heart function, end-
diastolic myocardial stiffness and arterial stiffness reduced and end-
systolic pressure decresed in streptozotocin - induced diabetic rats.
Disclosure: N. Dorofeyeva: None.

1154
Plasma copeptin, a surrogate of vasopressin, and risk for
cardiovascular morbidity and mortality in people with type 2
diabetes
G. Velho1, S. Ragot2,3, R. El Boustany1, P.-J. Saulnier2,3, M. Fraty2,3, K.
Mohammedi1,4, F. Fumeron1,5, N. Bouby1, L. Bankir1, M. Marre4,5, S.
Hadjadj2,3, R. Roussel1,5;
1UMRS 1138, Centre de Recherche des Cordeliers, INSERM, Paris,
2CIC 1402, INSERM, Poitiers, France, 3Service d'Endocrinologie,
CHU de Poitiers, Poitiers, 4Service de Diabétologie - DHU FIRE,
Assistance Publique Hôpitaux de Paris - Hôpital Bichat, Paris, 5UFR de
Médecine, Université Paris Diderot, Sorbonne Paris Cité, Paris, France.

Background and aims: Diabetic nephropathy is associated with in-
creased risk of cardiovascular morbidity and mortality in people with
diabetes. Experimental evidence supports a causal role for vasopressin
(or antidiuretic hormone) in the development of chronic kidney disease
and diabetic nephropathy through V2 receptor activation. Plasma
copeptin, the COOH-terminal portion of pre-provasopressin and a surro-
gate marker of vasopressin, was shown to be positively associated with
the development and progression of diabetic nephropathy, and with end
stage renal disease in type 1 and type 2 diabetes. Here we assessed the
association of plasma copeptin with the risk of cardiovascular events
during follow-up in two prospective cohorts of French type 2 diabetic
patients, and we examined if this association could be accounted for by
deleterious effects of vasopressin on the kidney.
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Materials and methods: We studied 3101 and 1461 unrelated type 2
diabetic patients from 2 French cohorts: DIABHYCAR and
SURDIAGENE (microalbuminuria in 76% and 37%, and
macroalbuminuria in 24% and 17% of participants at baseline, respec-
tively). We considered the incidence during follow-up (median: 5 years)
of a combined end point composed of CHD (myocardial infarction or
coronary revascularisation), hospitalisation for congestive heart failure,
and cardiovascular death. Copeptin concentration was measured in base-
line plasma-EDTA samples by an automated immunoluminometric assay.
Results: The cumulative incidence of cardiovascular events was 18.7%
(n=579) in DIABHYCAR and 30.5% (n=446) in SURDIAGENE. The
incidence rate was 4.5 and 5.7 per 100 person-years, respectively. The
cumulative incidence of cardiovascular events during follow-up by sex-
specific tertiles of baseline plasma copeptin was 15.7% (T1), 18.7% (T2)
and 21.7% (T3) in DIABHYCAR (p=0.002), and 20.7% (T1), 28.4%
(T2) and 42.5% (T3) in SURDIAGENE (p<0.0001). Cox proportional
hazards survival regression analyses confirmed the association of
copeptin with cardiovascular events in both cohorts: adjusted HR with
95% CI for T3 vs. T1 was 1.39 (1.13 - 1.71), p=0.002 (DIABHYCAR),
and 2.44 (1.91 - 3.13), p<0.0001 (SURDIAGENE), adjusted for sex, age,
BMI, duration of diabetes, systolic and diastolic blood pressure, HbA1c,
total cholesterol, and previous history of myocardial infarction at base-
line. Associations remained significant when further adjusted for the es-
timated GFR and urinary albumin concentration (UAC) at baseline: ad-
justed HR 1.28 (1.03 - 1.58), p=0.03 (DIABHYCAR), and 1.66 (1.27 -
2.19), p=0.0003 (SURDIAGENE). No interaction was observed between
plasma copeptin and eGFR (p=0.36) or UAC (p=0.53) categories on the
risk of cardiovascular events in analyses of pooled cohorts.
Conclusion: Plasma copeptin is positively associated with severe cardiovas-
cular events in people with type 2 diabetes. This association cannot be solely
accounted for by the association of copeptin with kidney-related traits.
Disclosure: G. Velho: None.

1155
Hypoglycaemia increases platelet reactivity and promotes formation
of proatherogenic platelet-leucocyte aggregates
A. Iqbal1, M. Thomas1, P. Novodvorsky2, A. Bernjak2, L. Birch1, D.
Lambert1, L. Kay1, F. Wright1, L. Prince1, S. Francis1, R. Storey1, I.
Sabroe1, S. Heller2;
1Department of Infection, Immunity and Cardiovascular Disease,
University of Sheffield, 2Department of Oncology and Metabolism,
University of Sheffield, Sheffield, UK.

Background and aims: Hypoglycaemia is emerging as a trigger for
cardiovascular (CV) events observed in intensive glycaemic control of
type 2 diabetes. Potential mechanisms include inflammation-induced
thrombosis. High levels of circulating monocyte and neutrophil platelet
aggregates (MPA & NPA) strongly increase CV risk. We hypothesised
that hypoglycaemia increases platelet reactivity and MPA & NPA levels.
Materials and methods: Sixteen healthy volunteers underwent a
hyperinsulinaemic hypoglycaemic (2.5 mmol/L) or euglycaemic (6.0
mmol/L) clamp. Blood was sampled at baseline and 60 minutes.
Platelet aggregation induced by ADP 6.45 μM was measured using
Multiplate impedance aggregometry. MPA and NPA were phenotyped
and enumerated using multi-colour flow cytometry.
Results: Platelet aggregation increased following hypoglycaemia vs
euglycaemia (AUC mean ± SEM: 74 ± 7 vs 53 ± 4; P<0.05). Total
MPA (median [IQR] cells/μL: 106 [41-135] vs 51 [27-71]; P<0.05) and
NPA (626 [471-820] vs 237 [71-786]; P<0.05) increased following
hypoglycaemia vs euglycaemia. Hypoglycaemia increased intermediate
monocyte specific MPA [11 cells/μL [5-15] vs 3 [2-9]; P<0.01) and non-
classical monocyte MPA (P<0.01, Fig 1) with no significant change in
classical monocyte MPA.
Conclusion: Hypoglycaemia increases platelet reactivity, MPA and NPA
levels and leads to increased interaction between pro-inflammatory

monocyte subsets and platelets. These novel data reveal mechanisms that
may contribute to CV risk associated with diabetes and its therapy.

Supported by: MRC Clinical Research Training Fellowship Award to Dr
Ahmed Iqbal
Disclosure: A. Iqbal: Grants; Medical Research Council Clinical
Research Training Fellowship.
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Cardiovascular disease risk prediction in type 1 diabetes
B. Farran1, S. McGurnaghan1, L. Blackbourn1, P.M. McKeigue2, H.M.
Colhoun1,3, SDRN Epidemiology Group;
1The Institute of Genetics and Molecular Medicine, University of
Edinburgh, 2Old Medical School, Teviot Place, University of
Edinburgh, Edinburgh, 3Department of Public Health, NHS Fife,
Kirkcaldy, UK.

Background and aims: The prevalence of type 1 diabetes (T1DM) con-
tinues to increase rapidly all over the world. T1DM is associated with an
increased risk of cardiovascular disease (CVD). However, there are few
comprehensive cohorts of subjects with T1DMand these often have small
sample sizes, making it difficult to calculate event rates and build risk
prediction models. We use recent data (2004-2014), on patients with
T1DM, from a Scottish National dataset to calculate standardised incident
CVD event rates and to build risk prediction tools.
Materials and methods: The study included 26680 adults from the
Scottish population. Patient entry is defined as the latest of: 1/1/2004,
date of diabetes diagnosis, date they turn 18 years of age, or date first
evaluable for CVD events. Exit is defined as earliest of: 31/12/2014,
death, last evaluable for events, or the date of first event. Follow-up time
was split into one year intervals, where current age was time updated.
Poisson regression was performed with backward selection, multivariable
fractional polynomials and random forests to select the best model.
Discrimination is measured using AUROC and calibration with
Hosemer-Lemeshow tests.
Results: Incidence rates of CVD are falling with time, especially in the
higher age bands. The overall incidence rates for males and females
(standardised to the European Standard Population 2013) were 3858
and 3074 per 100,000 person years respectively. After removing patients
with a prior CVD, 2449 people experienced a CVD event during follow-
up, of which 1469 were male. Patients that develop CVD were older at
diagnosis (and entry into the study), more likely to be ever-smokers, had
higher systolic BP (SBP) and triglycerides, lower eGFR, and were more
likely to be on anti-hypertensive treatment and statin therapy. A Poisson
model fit using backwards elimination retained HbA1c, weight, total cho-
lesterol, SIMD, eGFR, HDL, diabetes duration, diagnosis year, current
age, smoking status, gender, antihypertensive treatment, statin therapy,
age2 and age3. This model yielded an AUC of 0.805. A forward selection
model yielded an AUC of 0.804 with fewer variables. Random Forest
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analysis dropped weight, height, SBP, gender, age at diabetes diagnosis,
and diastolic BP as not being significant contributors to the outcome,
giving an AUC of 0.802. Multivariable Fractional Polynomials gave the
highest AUC at 0.809. Finally, we fit a model with age and gender inter-
actions with all variables, and used a LASSO penalty to make the model
more tractable. This gave an AUC of 0.806.
Conclusion: We show incidence rates using contemporary data on the
national Scottish Type 1 diabetes population. We built models with good
calibration and discrimination that can be used to calculate the individual
risk estimates for patients, and this can be used for enabling clinical
decisions such as initiating/stopping drug therapy.
Supported by: CH&SS
Disclosure: B. Farran: None.

1157
Comparison of measures of aortic stiffness in asymptomatic patients
with type 2 diabetes and association with outcomes
P.P. Swoboda, B. Erhayiem, R. Kan, A.K. McDiarmid, P. Garg, K.K.
Witte, M.T. Kearney, R. Ajjan, J.P. Greenwood, S. Plein;
University of Leeds, Leeds, UK.

Background and aims:With aging there is progressive stiffening of the
aorta that appears to be accelerated by risk factors including hypertension
and diabetes. Cardiovascular magnetic resonance (CMR) can be used to
reproducibly measure aortic stiffness without exposure to contrast agent
or ionising radiation. The aim of this study was to establish if aortic
stiffness measured by CMR is associated with adverse outcomes in
asymptomatic patients with type 2 diabetes and to establish if it can be
improved on treatment with renin-angiotensin-aldosterone (RAAS)
inhibition.
Materials and methods: 94 asymptomatic patients with type 2 diabetes
and no history of cardiac, renal or established microvascular disease
underwent assessment of cardiovascular risk and CMR assessment of
ascending aortic distensibilty (AAD), descending aortic distensibilty
(DAD) and aortic pulse wave velocity (PWV). 25 of these patients with
recent onset microalbuminuria were treated with RAAS inhibition and
imaging repeated after one year. All 94 patients were followed up for 2.4
years for major adverse cardiovascular disease (CVD) events including
silent myocardial infarction detected on late gadolinium enhancement
CMR.
Results: 19 (20%) patients had at least one CVD event on follow up
including silent MI on baseline scan 15 (16%), stroke 3 (3%), cardiovas-
cular death 2 (2%), STelevationMI 2 (2%), silent MI on follow up scan 1
(1%), percutaneous coronary intervention 2 (2%), heart failure 1 (1%)
arrhythmia 1 (1%). On logistic regression only AAD had a significant
association with CVD events; hazard ratio (HR) 0.49, 95% confidence
interval 0.25-0.95, P=0.01, Table. The associations of DAD and PWV did
not reach significance (P=0.19 and 0.45 respectively). AAD, DAD and
PWVall had a significant association with age and 24 hour systolic blood
pressure but only AAD had a significant association with glycaemic
control, measured as HbA1c (Beta -0.016, P=0.04). The association be-
tween HbA1c and AAD persisted even after correction for age and hy-
pertension. On treatment with RAAS inhibition, AAD, but not DAD or
PWV, showed significant improvement from 1.51±1.15 to 1.97±1.07 10-
3mmHg-1, P=0.007.
Conclusion: Ascending aortic distensibility measured by CMR is inde-
pendently associated with poor glycaemic control and adverse cardiovas-
cular events and appears to be reversible on treatment with RAAS inhi-
bition. AAD is a promising surrogate marker for future longer term out-
come studies. Table Logistic regression of the association between aortic
stiffness and clinical factors with CVD events.

Supported by: British Heart Foundation fellowships FS/12/88/29901 to
PPS
Disclosure: P.P. Swoboda: None.
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Short-term progression of coronary artery calcification in type 1
diabetes compared to matched controls
H.Ø. Hjortkjær1, T. Jensen2, K.F. Kofoed1, H. Corinth2, U.M.
Mogensen1, L. Køber1, B.G. Nordestgaard3, J. Hilsted2;
1Department of Cardiology, Rigshospitalet, Copenhagen University
Hospital, København Ø, 2Department of Endocrinology, Rigshospitalet,
Copenhagen University Hospital, København Ø, 3Department of Clinical
Biochemistry, Herlev Hospital, Herlev, Denmark.

Background and aims: Type 1 diabetes is associated with increased
cardiovascular (CV) morbidity and mortality by mechanisms not fully
understood. Coronary artery calcium (CAC) is associated with CV dis-
ease and progression of CAC is an independent predictor of mortality.
The aim of this study was to examine whether short-term progression of
CAC is increased in patients with type 1 diabetes compared with matched
controls.
Materials and methods: Fifty-three normoalbuminuric patients with
long-term (>10 years) type 1 diabetes were matched in a 1:2 ratio with
106 controls from the general population according to age, gender, and
baseline CAC score and was examined through cardiac computed tomog-
raphy scans at a mean (±SD) of 25 (3) months and 29 (5) months, respec-
tively, for re-measurement of CAC score. Progression of CAC was de-
termined according to the square root method, where progression was
defined as a change ≥2.5 between the square root transformed values of
follow-up and baseline CAC volume score.
Results: Forty of the 159 individuals had progression of CAC. Among
patients with type 1 diabetes, 18 (34%) had progression of CAC com-
pared to 22 (21%) of the controls (p=0.08). Due to adherence to treatment
guidelines, patients with diabetes were more often on treatment with
blood pressure-lowering medication and statins. In type 1 diabetes com-
pared to controls blood pressure was mean (±SD) of 123/74 (13/7) mmHg
vs. 142/88 (21/10) mmHg (p<0.001), LDL cholesterol was 2.4 (0.6)
mmol/l vs. 3.3 (0.9) mmol/l (p<0.001), and BMI was 24.5 (3.0) kg/m2

vs. 25.8 (3.7) kg/m2 (p=0.03). There was no difference in smoking status.
In multivariable logistic regression, adjusted for these risk factors of CV
disease and risk factors of progression, including scan interval, type 1
diabetes was associated with an odds ratio of 4.0 (95 % CI 1.5 - 10.9,
p<0.01) for progression of CAC. In patients with type 1 diabetes, HbA1C

was 63 (11) mmol/mol and diabetes duration was 33 (12) years.
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Conclusion: To our knowledge, this is the first study to examine short-
term progression of coronary artery calcium in patients with type 1 dia-
betes compared with matched controls from the general population. We
found that even in well-treated, normoalbuminuric patients with type 1
diabetes, there was an odds ratio of 4.0 for short-term progression of
CAC. This might explain some of the increased CV morbidity and mor-
tality in patients with type 1 diabetes.
Supported by: Arvid Nilssons Foundation and AP Moeller Foundation
Disclosure: H.Ø. Hjortkjær: None.
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Long term prognostic value of coronary computed tomography
angiography in asymptomatic elderly population including diabetic
patients
S. Moon1, Y. Kim1, S. Lee1, J. Bae1, D. Lee1, T. Oh1, K. Kim1, S. Choi1,
K. Park2, H. Jang1, S. Lim1;
1Internal medicine, Seoul National University Bundang Hospital,
2Internal Medicine, Seoul National University Hospital, Seoul,
Republic of Korea.

Background and aims: There is still controversy about the long-term
prognostic value of coronary computed tomography angiography
(CCTA) for coronary heart disease (CHD) in asymptomatic individuals
including diabetic patients. Also, CCTA’s role among elderly population
has not been established. We investigated the long-term prognostic value
of CCTA in asymptomatic elderly patients with or without diabetes.
Materials and methods: A community based-cohort study of 470
asymptomatic elderly individuals (mean age 75.1 ± 7.3 years, 156
[33.2%] diabetic patients) who underwent CCTA and coronary calcium
scoring (CACS) was conducted. Major adverse cardiac events (MACE)
defined as composite of cardiovascular death, nonfatal myocardial infarc-
tion, unstable angina requiring hospitalization and late coronary revascu-
larization were measured. CCTA findings were categorized by various
means including the presence of proximal LAD or left main disease
(pLAD/LM). CACS and conventional CHD risk factors related to
Framingham risk score (Age, sex, systolic blood pressure, treatment of
hypertension, diabetes, total cholesterol, HDL-cholesterol and current
smoking status) were adjusted for analysis.
Results: There were 57 individuals (12.1%) with pLAD/LM findings for
overall population and 18 (11.5%) for diabetic patients. During median
follow up of 7.2 years (interquartile range: 6.8-7.3), MACE were oc-
curred in 28 (6%) subjects among overall population and 10 (6.4%)
among diabetic patients. Compared to individuals with negative
pLAD/LM findings, positive group were significantly associated with
MACE for overall population (4.4% [18 events] vs 17.5% [10 events];
hazard ratio (HR), 3.211 [95%CI 1.226-8.409], p = 0.018). Among dia-
betic patients, there were more significant association between
pLAD/LM findings and MACE (2.9% [4 events] vs 33.3% [6 events];
HR, 14.050 [95%CI 1.406-140.388], p = 0.024).
Conclusion: Among asymptomatic elderly population, especially for di-
abetic patients, CCTA showed considerable prognostic value additive to
conventional CAD risk factors and CACS over more than 6 years.
Disclosure: S. Moon: None.
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Risk of cardiac arrhythmias and electrophysiological responses
during spontaneous hyperglycaemia in young people with type 1
diabetes
P. Novodvorsky1, A. Bernjak2, E. Chow3, A. Iqbal3, L. Sellors1, S.
Williams1, R.A. Fawdry1, R.M. Jacques4, P.J. Sheridan3, S.R. Heller1;
1Academic Unit of Diabetes, Endocrinology and Metabolism, University
of Sheffield and Sheffield Teaching Hospitals NHS Foundation Trust,
2Academic Unit of Diabetes, Endocrinology and Metabolism and
INSIGNEO Institute for In Silico Medicine, University of Sheffield,
3Academic Units of Diabetes, Endocrinology and Metabolism and of

Infection, Immunity and CVS disease, University of Sheffield and
Sheffield Teaching Hospitals NHS Foundation Trust, 4School of Health
and Related Research, University of Sheffield, Sheffield, UK.

Background and aims: Little is known about the effects of
hyperglycaemia on cardiac repolarisation and risk of cardiac arrhythmias.
To our knowledge, frequencies of cardiac arrhythmias during
hyperglycaemia have never been studied and data reporting the relation
of hyperglycaemia and changes in QTc-intervals are conflicting. Recently
published animal and tissue culture studies suggest pro-arrhythmogenic
effects of hyperglycaemia. We therefore examined the effects of sponta-
neous hyperglycaemia in young people with type 1 diabetes (T1D) on
electrophysiological responses and risk of cardiac arrhythmias.
Materials and methods: Thirty-seven individuals with T1D (age <50
years, duration of diabetes >4 years) underwent 96 hours of simultaneous
ambulatory ECG and blinded continuous interstitial glucose (IG) moni-
toring (CGM). Relative frequencies of arrhythmias were expressed as
incident rate ratios (IRR). Heart rate, heart rate variability (HRV) (high
frequency and normalised low frequency power) and cardiac
repolarisation parameters (QTc, TpTend) were established during
hyperglycaemia (IG ≥ 15 mmol/l, duration ≥ 20 min) and compared to
time-matched euglycaemia (IG 5 - 10 mmol/l) divided into night (23.00 -
7.00) and day.
Results: A total of 2395 hours of simultaneous ECG and CGM record-
ingswere obtained. During hyperglycaemia (Fig.1), the risk of ventricular
premature beats was higher at night (IRR 7.025, p=0.001), but lower
during daytime (IRR 0.343, p=0.018) compared to euglycemia.
Bradycardia was less frequent during both nocturnal and daytime
hyperglycaemia (IRR 0.062, p<0.001 and IRR 0.010, p=0.001, respec-
tively). No differences in heart rate, HRVand QTc duration were detected
during nocturnal or daytime hyperglycaemia in comparison to time-
matched euglycaemia. TpTend interval was shortened during nocturnal
hyperglycaemia (p=0.003).
Conclusion:We found increased risk of ventricular premature beats dur-
ing nocturnal hyperglycaemia, but this risk was low during daytime
hyperglycaemia. Bradycardia was less common during hyperglycaemia
during both night and day. No significant differences in heart rate, HRVor
QTc duration were detected during hyperglycaemia which suggests dif-
ferent pro-arrhythmogenic mechanisms compared to hypoglycaemia.
These findings are novel but require further studies to etablish their clin-
ical significance.

Supported by: partially funded by NIHR
Disclosure: P. Novodvorsky: Lecture/other fees; SRH reports personal
fees from Sanofi Aventis, Eli Lilly, Takeda, NovoNordisk and Astra
Zeneca..
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Prognostic differences in men and women with atrial fibrillation and
diabetes: a nationwide report
S. Karayiannides1,2, P. Lundman1,3, L. Friberg1, A. Norhammar4,5;
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1Department of Clinical Sciences, Karolinska Institutet, 2Department of
Internal Medicine, Danderyd University Hospital, 3Department of
Cardiology, Danderyd University Hospital, 4Cardiology Unit,
Department of Medicine K2, Karolinska Institutet, 5Department of
Clinical Physiology, Capio St Görans Hospital, Stockholm, Sweden.

Background and aims: To the best of our knowledge, the sex-specific
prognosis in patients with atrial fibrillation and diabetes mellitus is less
well studied in a contemporary population with an extensive national
diabetes control program. The aim was to describe nationwide complica-
tion patterns in men and women with atrial fibrillation and diabetes.
Materials andmethods:All men (n= 180 861) andwomen (n= 145 971)
in Sweden with non-valvular atrial fibrillation during 2006 to 2012 were
identified, and information on events, comorbidities and pharmacological
therapy was extracted using nationwide mandatory registers. Patients
were followed until 31 December 2013 and the mean follow-up time
was 3.7 years (0.9 to 8 years). Hazard ratios (HR) were calculated using
a Cox proportional hazard regression model adjusting stepwise for age,
comorbidities and medication.
Results: Diabetes was present in 18.6% of men and 16.7% of women.
The most frequent events in men with atrial fibrillation and diabetes
compared to women were mortality (45.8% vs. 53.0%; p<0.001), heart
failure (21.6% vs. 21.0%;p=0.062), ischaemic stroke (7.2 vs. 9.6%;
p<0.001), myocardial infarction (7.1 vs. 7.6%; p=0.028) and any bleed-
ing (6.6 vs. 5.9%; p=0.001) respectively. When adjusted for age, comor-
bidities and medication, female sex was associated with lower risk of
mortality (HR; 95% confidence interval [CI], 0.77; 0.75-0.79), combined
event (first of mortality, heart failure, ischaemic stroke or myocardial
infarction; 0.82;0.80-0.84), but higher risk for ischaemic stroke
(1.08;1.01-1.16). The standardized mortality ratio for men with atrial
fibrillation and diabetes compared to the general population was 1.85
(CI; 1.78-1.92) and for women was 2.04 (CI; 1.96-2.13).
Anticoagulants were used in 50.9% vs. 42.1% of men and women
respectively.
Conclusion: Women with atrial fibrillation and diabetes have higher
event rates for mortality, ischaemic stroke, myocardial infarction com-
pared to men, lower rates for any bleeding and lower rates, that did not
reach statistical significance, for heart failure. However, after adjust-
ments, female sex was associated with lower risk of all types of cardio-
vascular complications, after diagnosis of atrial fibrillation, except for
higher risk of ischaemic stroke in women.

Supported by: Swedish Association of Diabetology and AstraZeneca
Disclosure: S. Karayiannides: None.
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S447X polymorphism of lipoprotein lipase and its association with
the distribution of triglyceride values after an oral fat tolerance test in
diabetes patients
P. Gavra1, S. Iraklianou1, G. Kolovou2, A. Papazafeiropoulou1, V.
Kolovou2, E. Fousteris1, L. Rallidis3, E. Boutati4, G. Dimitriadis4, A.
Melidonis1;
1Diabetes Center, Tzanio General Hospital, Piraeus, 2Cardiology
Department, Onassis Cardiac Surgery Center, Athens, 3Cardiology
Department, Attikon University Hospital, Athens, 42nd Internal
Medicine Department, Attikon University Hospital, Athens, Greece.

Background and aims: Postprandial hypertriglyceridemia is an indepen-
dent risk factor for coronary heart disease, as it is responsible for an
atherogenic profile for at least eight hours .Postprandial hypertriglyc-
eridemia is a multifactorial phenomenon as it is influenced by genetic
and environmental factors. Lipoprotein Lipase (LPL) plays a key role in
lipoprotein metabolism and influences the interaction between atherogen-
ic lipoproteins and the receptors on the vascular wall. S447X is one of the
most frequent polymorphisms of LPL in Caucasians. Its effect on LPL
activity is controversial. The aim of the current study is to assess the effect
of S447X polymorphism of LPL on triglyceride response after fat loading
in patients with type 2 diabetes (DM2).
Materials and methods: The study population consisted of 51 males
with DM2 (inclusion criteria BMI< 30 Kg/ m2 and normal fasting plasma
triglycerides [TG≤ 150 mg/dl]) who were treated with oral hypoglycemic
agents with good glycemic control (HbA1c ≤ 7%). Exclusion criteria were
history of coronary heart disease and therapy with lipid lowering agents.
The study group: (1) underwent an oral fat tolerance test (OFTT) with TG
measured before and 2, 4, 6 and 8 hours after the test meal, and (2) was
genotyped and S447X polymorphism of LPL was examined. Statistical
analysis was performed with Mann-Whitney U test for comparison of
numerical values between two groups ( SS vs SX) . Areas under the curve
(AUC) for serial measurements of TG at baseline and after OFTT were
calculated using trapezoid rule. To assess the influence of of alleles S and
X on TG levels we performed multiple regression analysis adjusting for
age and BMI.
Results: The frequency of LPL S447X genotypes was 65,3% for SS and
34,7% for SX. The results of multiple regression analysis with TG -AUC
as dependent variable showed that both alleles S and X were not related
with TG-AUC in statistical significant level in total sample ( S vs X ,
coefficient: -0.018, standard error: 154.640, p-value:0.907). In the group
with positive OFTT ( postprandial hypertriglyceridemia) there was a
trend of association of S allele with the TG AUC ( S vs X , coefficient :
0.338, standard error : 172,165, p value : 0.07 )
Conclusion: S447X polymorphism of LPL is not associated with the
distribution of TG values after OFTT in diabetic subjects. There was a
trend of association of S allele with triglyceride distribution after fat
loading only in the group with positive OFTT, but did not reach statistical
significance.
Disclosure: P. Gavra: None.
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Anti-apolipoprotein A-I antibodies in patients with type 2 diabetes:
epitope mapping
B.R. Joana1, M.M.S. Silva2, M. Neves1,3, F. Batista3, M. Lamy4, C.E.
McVey2, M. Archer2, A. Barbas4,5, T.M. Bandeiras4,2,2, M.A. Carrondo2,
J. Delgado Alves1,3;
1CEDOC, NOVA Medical School / Faculdade de Ciências Médicas,
Universidade Nova de Lisboa, Lisboa, 2ITQB, Universidade Nova de
Lisboa, Oeiras, 3UDIMS/Medicina IV, Hospital Fernando da Fonseca,
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Background and aims: In previous work, we reported the existence of
anti-HDL (aHDL) antibodies and more particularly anti-apolipoprotein
A-I (aApoA-I) antibodies (the main apolipoprotein contained in HDL)
and anti-paraoxonase 1 (PON1, the main antioxidant enzyme in HDL) in
patients with type 2 diabetes. Furthermore these antibodies may account
for the HDL quantitative and/or qualitative fault as a protective factor.
The identification of the antigen-binding site of the antibodies is essential
for manipulate these pathways by defining new therapeutic targets.
Herein we intend to determinate the main epitopes (molecule sections
or peptides) recognized by the aApoA-I antibodies in patients with type
2 diabetes.
Materials and methods: Human ApoA-I was submitted to limited pro-
teolysis using different endoproteases The proteolytic products were an-
alyzed by SDS-PAGE and mass spectrometry. Different recombinant
ApoA-I peptides:_C1 (residues D25-K231), C2 peptide (residues D25-
K251), and ApoA-I full-length were produced in E. coli and purified by
affinity and size exclusion chromatography. Since these three peptides
only allow distinguish epitopes in the C-terminal region of Apo A-I a
series of overlapping peptides were designed and constructed to span the
entire sequence of Apo A-I. Immunoreactivity against these peptides was
tested by ELISA in a cohort of 55 patients with type 2 diabetes.
Results: The expression and purification of ApoA-I peptides was
achieved successfully. The preliminary data regarding the scan of immu-
noreactivities against these peptides suggest that patients with type 2
diabetes presented a significant decrease in immunoreactivity against
the C1 peptide which suggests that the majority of the anti-ApoA-I anti-
bodies present in these patients recognize an epitope in the C-terminal
region of protein (Lys206-Gln243).
Conclusion: The identification of specific epitope(s) recognised by the
anti-Apo A-I antibodies, may lead to a better understanding of their path-
ogenic role and potentially highlight novel targets for therapeutic
intervention.
Supported by: FCT - SFRH/BPD/112411/2015 and iNOVA4Health -
UID/Multi/04462/2013
Disclosure: B.R. Joana: None.
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Increase in apolipoprotein A-II levels is associated with lower car-
diovascular risk in the ACCORD Lipid Trial
M.L. Morieri1,2, H.S. Shah1, L. Lovato3, J.C. Mychaleckyj4, H.N.
Ginsberg5, A. Doria6,7;
1Genetic & Epidemiology, Joslin Diabetes Center, Harvard Medical
School, Boston, USA, 2Department of Medical Science, University of
Ferrara, Ferrara, Italy, 3Wake Forest School of Medicine, Winston
Salem, 4Center for Public Health Genomics, University of Virginia,
Charlottesville, 5Irving Institute for Clinical and Translational Research,
Columbia University, New York, 6Genetic & Epidemiology, Joslin
Diabetes Center, Boston, 7Department of Medicine, Harvard Medical
School, Boston, USA.

Background and aims: Despite the disappointing results of fibrates,
CETP-inhibitors, and niacin cardiovascular disease (CVD) trials, recent
genetic and epidemiological studies have reinvigorated the possible ben-
eficial effect of improving lipid profile beyond LDL-cholesterol reduc-
tion. The aim of our studywas to assess the relationship between temporal
changes in lipids and apolipoproteins levels and CVD incidence in the
Action to Control Cardiovascular Risk in Diabetes (ACCORD) Lipid
Trial.
Materials and methods: 5518 subjects with type 2 diabetes were ran-
domized to fenofibrate + simvastatin or simvastatin alone. Hazard Ratios
of MACE occurrence were estimated for 1-S.D. change from baseline to
the average on-trial value of triglycerides, HDL-cholesterol, LDL-

cholesterol, nonHDL-cholesterol, and 1-S.D. change from baseline to
12-months apolipoproteins (Apo A-I, Apo A-II, Apo B and Apo C-III)
plasma levels. Covariates included gender, age, study treatment arms,
CVD history, clinical center, and baseline levels of the lipid biomarker.
Apolipoproteins levels at baseline and 12 months after randomization
were available for 1683 of these subjects.
Results:Associations with lower CVD risk were observed for decreases in
LDL-c (HR 0.86; 95% CI 0.76-0.98), nonHDL-c (HR 0.84; 95% CI 0.75-
0.94), and triglycerides (HR 0.90; 95% CI 0.81-0.996), and an increase in
HDL-c (HR 0.79; 95% CI 0.72-0.86). The LDL-c and nonHDL-c effects
were larger in the simvastatin-alone than in the fenofibrate + simvastatin
group (interaction P less than 0.05), whereas HDL-cholesterol and triglyc-
erides had similar effects in the two groups. Among apolipoproteins, the
increase inApoA-II levels was associatedwith lower CVD (HR 0.82; 95%
CI 0.73-0.93). This association, independent from changes in HDL-c and
triglycerides levels, was statistically similar in the simvastatin-alone (HR
0.90; 95% CI 0.71-1.14) and fenofibrate + simvastatin group (HR 0.78;
95% CI 0.67-0.90, interaction P = 0.4).
Conclusion: These findings, while confirming known associations be-
tween lipid changes and CVD, point to an as yet unknown athero-
protective effect of increasing Apolipoprotein A-II levels in type 2 diabe-
tes. Further studies are needed to test the causality of this association.
Clinical Trial Registration Number: NCT00000620
Supported by: NIH, NHLBI
Disclosure: M.L. Morieri: Grants; NIH, NHLBI.
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Atorvastatin increases FADS1, FADS2, and ELOVL5 gene
expression via GGPP-dependent RHO kinase pathway in 3T3-L1
cells
I. Tatsuno1, S. Tanaka1, Y. Watanabe1, N. Ishihara1, S. Suzuki2, T.
Tanaka2;
1Toho University Sakura Medical Center, Sakurra, 2Chiba University
Graduate School of Medicie, Chiba, Japan.

Background and aims: The health benefits of omega-3 long-chain poly-
unsaturated fatty acids (LCPUFAs), mainly consist ing of
eicosapentaenoic acid (EPA, 22:5 n-3) and docosahexaenoic acid
(DHA, 22:6 n-3), have been extensively researched to demonstrate the
significant relative cardiovascular risk reduction by intake of omega-3
LCPUFAs. Therefore, the balance between EPA or DHA and arachidonic
acid (AA, 20:4 n-6), a 20-carbon, 4-double-bond LCPUFA of the omega-
6 type, in the human body is likely to be important for regulating the
production of mediators and subsequently vascular function. Indeed, se-
rum EPA to AA ratio (EPA/AA) has been found to be a good biomarker
for the risk of cardiovascular disease. Although the efficacy of statin for
both primary and secondary prevention of cardiovascular disease has
been established, it has been reported that increase in plasma AA concen-
tration and decrease in plasma omega-3 fatty acid concentration and/or
plasma omega-3/AA ratio have been observed in patients treated with
statin, which might be involved in the residual risk after initiation of statin
treatment, These data indicate that statin affects the endogenous synthesis
of LCPUFAs, which is regulated by fatty acid desaturases (FADSs) and
elongation of very long-chain fatty acids proteins (ELOVLs). We inves-
tigated the statin-induced regulation of these desaturases and elongases as
well as cell viability using mouse 3T3-L1 cells.
Materials and methods: Mouse 3T3-L1 preadipocytes were purchased
from Health Science Research Resources Bank (Osaka, Japan). Cell via-
bility was assessed bymeasuringmitochondrial activity that reduces 2-(2-
methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tet-
razoliummonosodium salt (WST-8) to formazan, using the Cell Counting
Kit-8 (Dojindo, Kumamoto, Japan). Gene expression was analyzed by
quantitative real-time PCR.
Results: Atorvastatin increased Fads1, Fads2 and Elovl5 mRNA expres-
sion to 105.4+3.5, 109.5+7.9 and 106.0+4.1 % at 10 uM, and 168.1+1.5,
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235.6+5.5 and 147.1+1.0 % at 30 uM, respectively, in a dose-dependent
manner at 48 h. Mevalonate and geranylgeranyl-pyrophosphate (GGPP),
but not cholesterol, fully reversed the atorvastatin-induced upregulation
of gene expression. The Rho-associated protein kinase inhibitor Y-27632
inhibited the mevalonate- and GGPP-effected reversal of atorvastatin-
induced upregulation of gene expression.
Conclusion: These findings demonstrate that statin may affect the endog-
enous synthesis of LCPUFAs by regulating Fads1, Fads2 and Elovl5 gene
expression via the GGPP-dependent Rho kinase pathway.
Disclosure: I. Tatsuno: Lecture/other fees; IT received lecture fees from
Takeda Pharmaceutical Co., Ltd., and received research grants from
Takeda Pharmaceutical Co., Ltd. and Mochida Pharmaceutical Pharma
Co., Ltd.
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High refill adherence to lipid-lowering therapy associated with lower
risk for cardiovascular disease in type 1 diabetes
C. Hero1, S.A. Karlsson2, S. Franzén3, A.-M. Svensson3, M. Miftaraj3,
K. Andersson Sundell2,4, B. Eliasson1, K. Eeg-Olofsson1;
1Department of Internal Medicine, Gothenburg, 2Department of Public
Health and Community Medicine, Gothenburg, 3National Diabetes
Register, Gothenburg, 4Astra Zeneca AB, Medical Evidence and
Observational Research, Mölndal, Sweden.

Background and aims: Cardiovascular disease (CVD) is the leading
cause of shorter life expectancy in type 1 diabetes (T1D). The aim of this
study was to assess risk of non-fatal and fatal CVD in relation to refill
adherence to lipid-lowering therapy (LLT) in T1D patients.
Materials and methods:We included 6192 T1D patients, aged 18 years or
older, from the Swedish National Diabetes who were also registered in the
Swedish Prescription Drug Register initiating use of LLT between 1
July 2006 and 31 Dec 2010. Socioeconomic characteristics were collected
from Statistics Sweden and comorbidities and outcome events from the
National inpatient- and cause of death registers. First, patients were
followed for 18 months estimating refill adherence to LLT and
thereafter followed for CVD events, death or end of follow-up 31
Dec 2013. Adherence was estimated during the first 18 months of observa-
tion, by calculating Medication Possession ratio (MPR), i.e the proportion of
days with medicines at hand during this period. Discontinuation was defined
as being without medication at hand for more than or equal to 180 days. Cox
regression analysis was performed to analyze MPR as predictor of non-
fatal and fatal CVD, comparing the group with MPR above 80% to the
group with MPR lower than or equal to 80%. We also analyzed
the patients discontinuing LLT to the ones continuing. Analyses
were adjusted for traditional risk factors, co-morbidities and socioeconomic
status.
Results: In all, mean age was 45±12 years, diabetes duration 30±13
years, 58% were male, 13% were smokers, mean HbA1c was 66
±14 mmol/mol, LDL 3.3±0.8 mmol/L and 24% had albuminuria. 93%
were born in Sweden, 16% had insulin pump therapy, 43%
were on antihypertensives and 9 % had a previous CVD. The mean
MPR over 18 months was 72±28%. 52% had an MPR above 80%.
Discontinuation of LLT was more common in patients without
previous CVD and in those with no concurrent medication. Smokers were
less adherent than non-smokers. There was a total of 767 non-
fatal CVD and 58 fatal CVD events during mean follow-up of 5.3
years. Patients with an MPR above 80% had a 19% lower risk of non-
fatal CVD compared to patients with MPR lower than or equal to
80% , HR 0 .81 (95% CI 0 .69 -0 . 95 ) p=0 .008 . Pa t i en t s
discontinuing LLT had a 30% higher risk of non-fatal CVD, HR 1.30
(1.10-1.54) p = 0.002. In this study adherence did not affect risk of fatal
CVD.
Conclusion: In T1D, high refill adherence to LLT was associated with
lower risk for non-fatal CVD. Patients discontinuing LLT had a 30%
higher risk of CVD. It is important to evaluate and emphasize adherence

to prescribed LLT at clinical visits in order to reduce the risk of CVD in
patients with T1D.
Disclosure: C. Hero: None.
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Changes in lipid-lowering therapy following a cardiovascular event
in patients with diabetes
T. Okerson1, S.S. Cohen2, J.M. Killian3, S.A. Weston3, K.L. Monda1,
A.M. Chamberlain3;
1Amgen, Thousand Oaks, 2EpidStat Institute, Ann Arbor, 3Mayo Clinic,
Rochester, USA.

Background and aims: Patients with diabetes mellitus (DM) are at in-
creased risk of cardiovascular (CV) events, yet many do not receive
sufficient guideline-recommended lipid lowering treatment (LLT). We
evaluated LLT patterns before and after a CVevent subsequent to a DM
diagnosis.
Materials andmethods:Residents of Olmsted County, Minnesota, USA
with DM from 2005-2012 were identified from electronic medical re-
cords and divided into 2 groups: 1) those with incident DM and 2) those
with incident CVD (MI, unstable angina, revascularization, or ischemic
stroke/TIA) with concomitant DM. Patients were followed from the inci-
dent DM or CVD diagnosis for 18 months for a subsequent CV event.
LLTwas characterized before and after the CVevent, or for those without
an event, before and after the median follow-up time of patients with an
event.
Results: 4503 patients had incident DM (mean age 57.2 years, 52.2%
male) and 568 had incident CVD with concomitant DM (mean age 70.4
years, 50.5% male). The mean baseline (±90 days) low density lipopro-
tein cholesterol (LDL-C) was higher among patients with incident DM
(2.87 ± 0.92 mmol/L) than incident CVD and concomitant DM (2.22 ±
0.80 mmol/L; p-value <0.01). At baseline, 878 (19.5%) of the incident
DM patients were prescribed moderate intensity statins, with only 1456
(32.3%) prescribed any LLT. Among the incident DM patients, 82 expe-
rienced a CVevent (rate per 100 person-years: 1.5 (1.2-1.8)). Median time
to CVevent was 208 days, with 35.4% and 1.2% prescribed moderate and
high intensity statins, respectively, at the time of the event. Moderate and
high intensity statin prescriptions increased to 47.4% and 10.3% sixty
days post-event (Figure). Mean LDL-C decreased from 3.07 ± 1.08 at
baseline to 2.20 ± 0.81 within 2-6 months post-CVevent. Patients without
a CV event had a similar LLT pattern until the median follow-up time,
with no change thereafter. Among patients with CVD and DM, 60%were
prescribed LLT at baseline, nearly double the proportion in the incident
DM group. Subsequent CVevents were observed in 111 patients (rate per
100 person-years: 18.8 (15.8-22.2); median time to CVevent: 144 days).
Among patients with CVD and DM who had a subsequent CV event,
41.4% and 23.4% were prescribed moderate and high intensity statins,
respectively, at the time of the event, which increased to 47.1% and
21.6% 60 days post-event. Mean LDL-C decreased from 2.31 ± 0.75 at
baseline to 1.96 ± 0.84 within 2-6 months post-CV event, which was
similar to the post-CV event LDL-C in patients with DM alone
(p=0.17). Fewer prescriptions for high intensity statins were observed
among patients without a subsequent CVevent.
Conclusion: Despite conclusive evidence of statin benefit in prevention
of CV events, a large proportion of patients with DM were not on an
appropriate intensity of statin or under the LDL-C goal, even after a CV
event subsequent to their DM diagnosis. More aggressive efforts are
necessary to reduce CVevents in this high-risk group.
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Shareholding; Amgen, Inc.

1168
The early detection of lipodystrophy in insulin treated diabetic
patients with the use of the thermal imaging camera
A. Maksymiuk-Klos, M. Bernas, E. Jagielińska-Kalinowska, P.
Piątkiewicz;
Department of Internal Diseases, Diabetology and Endocrinology,
Medical University of Warsaw, Warsaw, Poland.

Background and aims: The number of diabetic patients treated with
insulin have substantially increased in recent years, partly due to steadily
growing incidence of type 1 diabetes and partly because of a common
practice of the early start of using insulin in the treatment of patients with
type 2 diabetes. Long term use of insulin is associated with skin related
local complications like subcutaneous fat tissue lesions (lipodystrophy). It
occurs in diabetic patients with a prevalence of 20-50%. Lipohypertrophy
is the most common cutaneous complication of insulin therapy, charac-
terized by swelling of the fatty tissue around insulin injection sites. The
aim of the study was to evaluate the incidence of lipodystrophy in diabetic
patients treated with insulin and to verify the effectiveness of the thermal
imaging camera to detect these pathological symptoms.
Materials and methods: The analysis was conducted on the data col-
lected from patients hospitalized at Department of Internal Diseases,
Diabetology and Endocrinology of our Medical University from
November 2016 to March 2017. Patients with BMI ≥ 25 kg/m2 and over
6 months insulin therapy were included in the study.We assessed HbA1c,
biochemical profile, bodymass index (BMI). All patients had QuickDash
and Mini Mental State Examination. Insulin administration was observed
and estimated. Manual evaluation of adipose tissue and imaging with the
thermal camera FLIR T 660 2.0 was performed.
Results: The study included 60 patients with type 1 and 2 diabetes. 53%
was male and 47% female. The duration of insulin therapy in patients
ranged from 1 to 26 years. The BMIwas 25 to 39 kg/m2. Average HbA1c
level was 8,02%. Almost every third diabetic patient did not receive
insulin properly. It was associated with greater traumatism of the tissues
and worse control of diabetes ( HbA1c > 8%) ( p< 0,05). Subcutaneous
tissue lesions were detected in 15% of patients in palpation. Using ther-
mal imaging camera, the changes ( an example picture ) were apparent in
51 % of the subjects ( p<0,05).
Conclusion: Lipodystrophy is an important and frequent complication of
insulin therapy but is often underestimated. Subcutaneous adverse effects
of insulin injections can lead to poor glycemic control. We often forget
about it and look for other causes of uncontrolled glycemia. Themain risk
factors of lipodystrophy are: using the same skin region for insulin injec-
tions, poor education and long duration of diabetes. The thermal imaging
camera is a safe, inexpensive and non-invasive way to detect early chang-
es in adipose tissue. It should be available in every Diabetology

Department. Our study shows the need for repetitive training of diabetic
patients for insulin therapy even if they have been taking insulin for a long
time.

Disclosure: A. Maksymiuk-Klos: None.
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Prep1 deficiency improves vascular function by increasing
endothelial nitric oxide production
I. Cimmino1, S. Ricci1, C. Del Giudice2, A. Fiordelisi2, V. Tornatore1, O.
Paciello3, A. Costagliola3, A. Liotti1, S. Cabaro1, M. Ciccarelli4, G.
Iaccarino4, C. Miele1, P. Formisano1, F. Beguinot1, F. Oriente1;
1URT-GDD, National Council of Research - Department of Translational
Medical Sciences, Federico II University of Naples, 2Department of
Advanced Biomedical Sciences, Federico II University of Naples,
3Department of Veterinary Medicine and Animal Production, Federico II
University of Naples, Naples, 4Department of Medicine and Surgery,
University of Salerno, Salerno, Italy.

Background and aims: Endothelial dysfunction is associated with sev-
eral pathophysiological conditions, including cardiovascular disease,
insulin-resistance and type 2 diabetes. The hallmark of endothelial dys-
function is the reduced Nitric Oxide (NO) bioavailability which leads to
an increase of vasoconstriction and induces smooth muscle cell prolifer-
ation and migration. NO production is induced by endothelial nitric oxide
synthase (eNOS), which, in turn, is regulated by several protein kinases
on different specific sites. Moreover, phosphorylation on Threonine495
residue inhibits eNOS function while phosphorylation on Serine1177
residue activates NO production. We have previously identified Prep1
as a homeodomain transcription factor which plays an important role in
the metabolic response. In particular, Prep1 hypomorphic heterozygous
mice (Prep1i/+) expressing low levels of protein, are protected from
streptozotocin-induced diabetes and show improved insulin sensitivity
both in muscle and in liver. In this study, we have evaluated the role of
the transcription factor Prep1 in the regulation of vascular function.
Materials and methods: Blood Pressure of both systolic and diastolic
measurements have been performed in WT and Prep1i/+ mice using a
pressure transducer catheter. NO production has been measured by a
nitrate/nitrite colorimetric assay, while aortas have been characterized
by histological analysis and Western blot. Mouse aortic endothelial cells
(MAEC), transfected with Prep1 cDNA, were co-cultured with vascular
smooth muscle cells (VSMC) and proliferation and migration were in-
vestigated by using the transwell permeable supports.
Results: Prep1i/+mice feature a 30% and 20% decrease of systolic and
diastolic blood pressure, respectively, and a 40% decrease of residual
vasoconstriction after phenylephrine stimulation compared to WT litter-
mates. Immunohistochemistry analysis from aorta sections indicate that
Prep1 is more expressed in the endothelium than the other layers and is
lower in Prep1i/+ mice than the WT animals. Prep1i/+ mice show a 20%
increase of serum NO release, paralleled by a significant decrease of
eNOSThr495 and a 25% increase of eNOSSer1177 phosphorylation,
compared to the WT mice. Experiments performed in MAEC cells over-
expressing Prep1 have, in part, confirmed the data obtained in vivo, as
NO production is strongly reduced. In addition, a co-culture system of
Prep1 overexpressing MAEC cells and VSMC, show a significant in-
crease of proliferation and migration of VSMC cells.
Conclusion: Our data indicate that Prep1 deficiency improves endothe-
lial function by increasing NO production and suggest Prep1 as a novel
possible candidate in the vascular complication of type 2 diabetes.
Disclosure: I. Cimmino: None.

1170
Disturbance of the cytosolic proteome and dominant methylglyoxal-
modified proteins in human aortal endothelial cells in high glucose
concentration in vitro
P.J. Thornalley, A. Ashour, Z. Irshad, A. Shafie, N. Rabbani;
Warwick Medical School, University of Warwick, Coventry, UK.

Background and aims:Hyperglycemia-induced dysfunction of vascular
endothelial cells is a driver of vascular complications of diabetes.
Increased glucose metabolism by endothelial cells produces abnormal
secretion and processing of extracellular matrix proteins, inflammation,
oxidative stress, increased formation of advanced glycation endproducts
(AGEs) and other processes. Insights into pathways driving these pro-
cesses may be gained by quantitative cellular proteomics. The aim of this
investigation was to incubate human aortal endothelial cells in primary
culture in low and high glucose concentration (5mMand 20mMglucose,
respectively), perform deep high resolution mass spectrometry proteo-
mics of the cytosolic proteome and explore cell dysfunction through
bioinformatics pathways analysis. We also investigated proteins modified
by the AGE precursor, methylglyoxal (MG), which accumulates in endo-
thelial cells in hyperglycemia.
Materials and methods: Human aortal endothelial cells (HAECs) were
incubated in primary culture with 5 mMor 20mMglucose for 3 days (n =
3). Cytosolic protein extracts were then preapared, reduced, alkylated and
digested with trypsin. Tryptic peptides were analysed by nanoflow liquid
chromatography-Orbitrap FusionTM (Thermo) mass spectrometry and a
relative quantification of protein concentration was performed using non-
conflicting peptides in Progenesis QITM software (Nonlinear Dynamics,
Newcastle upon Tyne, U.K.). Protein ontology was evaluated using liter-
ature and Web-based tools (http://www.reactome.org/) to identify func-
tional annotation to characterise molecular functions and biologic pro-
cesses. Protein identification was based on at least 2 unique peptides
and protein sequence coverage range was 5 - 40%.
Results: The mean number of proteins identified in cytosolic extracts of
HAECs in low and high glucose concentration was 1893; 25 proteins
were unique to low glucose concentration incubations and 12 proteins
were unique to high glucose concentration incubations. There was 403
proteins upregulated in high glucose conditions. Reactome analysis indi-
cated up-regulation of glycolysis and glucose metabolism (P<0.001). In
these, the following proteins were up-regulated (fold increase): serine/
threonine-protein phosphatase 2A (1.7 fold); pyruvate kinase (1.4 fold),
phosphoglycerate kinase 1 (1.8 fold); Phosphoglycerate mutase 1 (1.4
fold); glyceraldehyde-3-phosphate dehydrogenase (1.2 fold);
triosephosphate isomerase (1.5 fold); Fructose-bisphosphate aldolase C
(1.6-fold); Fructose-bisphosphate aldolase A (1.3-fold); ATP-dependent
6-phosphofructokinase (1.2 fold); malate dehydrogenase, mitochondrial
(1.6 fold); phosphoglucomutase-2 (1.6 fold); aspartate aminotransferase,
cytoplasmic (2.9 fold). There were 3 proteins were found modified by
MG: far upstream element-binding protein 2 FUBP2 (KH-type splicing
regulatory protein) - an important regulator of multiple inherently instable
mRNAs mostly coding for pro-inflammatory mediators; rho GDP-
dissociation inhibitor 2; and isoform 2 of ADP-ribose pyrophosphatase,
mitochondrial (NUDT9).
Conclusion: Quantitative proteomics revealed upregulation of enzymes
of glucose metabolism and glycolysis in endothelial cells. A prominent
MG-modified protein, FUBP2, is involved in mRNA processing of in-
flammatory mediators and may contribute to vascular inflammation.
Disclosure: P.J. Thornalley: None.

1171
High glucose exposure induces cellular dysfunction and metabolic
changes in endothelial colony forming cells
C.L. O'Neill, L.J. Eeles, A.W. Stitt, R.J. Medina;
The Wellcome-Wolfson Institute for Experimental Medicine, Belfast,
UK.

Background and aims:Endothelial dysfunction is a common problem in
diabetes resulting in diminished vascular regeneration and progression of
vascular complications. Recent clinical trials demonstrate that
Endothelial Progenitor Cells (EPCs) play important roles in vascular re-
pair and therefore represent an ideal candidate for therapeutic
revascularisation. However, it has recently been shown that EPCs may
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be impaired in diabetes. It has also been demonstrated that the number
and function of circulating EPCs are reduced in patients with cardiovas-
cular risk factors such as hyperglycaemia. The purpose of this study was
to examine the effect of a diabetic milieu on a subset of well-defined
EPCs called Endothelial Colony Forming Cells (ECFCs), by exposing
them to high glucose.
Materials and methods: ECFCs were exposed to short-term (3-5 days)
or long term high D-Glucose (DG) (25mM), control medium (5mMDG)
or osmotic control (5mMDG+20mML-Glucose (LG). Changes in ECFC
functionality were measured using a scratch woundmigration assay and a
3D Matrigel model of angiogenesis. The Seahorse Bioscience XFe96
analyser was used to compare the Oxygen Consumption Rate (OCR)
and Extracellular Acidification Rate (ECAR) of short and long term high
DG treatment.
Results: Short-term (3-5 days) exposure to high D-Glucose (DG)
(25mM) resulted in a significant increase in ECFC tubule formation when
compared to control medium (5mM DG) or osmotic control (5mM DG+
20mM LG). On the contrary, long-term (4 week) exposure to high DG
resulted in a significant decrease in ECFC tubulogenic capacity (p
≤0.001). Long-term high DG also negatively affected ECFC function,
as shown by a significant reduction in ECFC migratory capacity using
an in vitro scratch wound assay (p ≤0.001). Interestingly, long-term ex-
posure to high DG resulted in premature senescence of ECFCs, which
was characterised by a significant increase in senescence-associated β-
galactosidase activity (p ≤0.001); and a significant increase in 53BP1 foci
(p ≤0.05). The glycolytic reserve, measured using the Seahorse
bioanalyser was exclusively diminished by long term exposure to high
DG as cells failed to increase ECAR after ATP synthase inhibition by
Oligomycin, which was not seen with chronic LG treatment. In addition,
basal OCR and ECAR values were reduced by chronic treatment with
either LG or DG indicating that metabolism is partially altered by the
osmotic effect of glucose.
Conclusion:Our results demonstrate the deleterious effect of high DG on
ECFC functionality and indicate that this effect may be due to the induc-
tion of premature senescence mechanisms. This finding is important as it
indicates that ECFCs isolated from diabetic patients may be dysfunctional
and therefore, will require functional evaluation, and consecutive repair if
found to be dysfunctional, before using them as an autologous cell
therapy.
Supported by: JDRF, NAT EYE RC
Disclosure: C.L. O'Neill: None.

1172
A diabetic microenvironment renders monocytes and myeloid
angiogenic cells less pro-angiogenic
K.J. Mcloughlin, S. Chambers, C.L. O'Neill, J. Guduric-Fuchs, A.W.
Stitt, R.J. Medina;
School of Medicine, Dentistry and Biomedical Science, Queen's
University Belfast, Belfast, UK.

Background and aims: Myeloid angiogenic cells (MACs) promote
revascularisation of ischaemic tissues in pre-clinical models by the para-
crine release of angiogenic factors such asMMP-9, IL-8 andMCP-1. IL-8
is key to this process by stimulating angiogenesis in a concentration-
dependent manner. These pro-angiogenic properties of MACs have been
harnessed to develop a novel cell therapy for ischaemic diseases.
However, MACs were suggested to be dysfunctional in diabetes. An
investigation was therefore led to observe how a diabetic milieu can affect
the immunophenotype and function of MACs.
Materials and methods:MACs were isolated from peripheral blood and
exposed to either 25mM D-Glucose (DG), control media (5mM DG) or
an osmotic control (5mM DG + 20mM L-Glucose) for 4 days. RNAwas
extracted using Qiazol and converted to cDNA for use in RT-PCR. Flow
cytometry was performed by staining mononuclear cells from patients
and volunteers with anti-CD14 and anti-CD16 antibodies before running

on Attune NxT flow cytometer. Gating was set by using appropriate
isotype controls for each flurophore.
Results: Our evidence demonstrates MACs are a distinct subtype of
macrophage that shares M2 anti-inflammatory and pro-angiogenic char-
acteristics, but can be distinguished fromM2macrophages based on their
significantly high expression of CD163, both in terms of RNA and cell
surface protein expression. Results indicate that both MACs and MACs
conditionedmedium (MACs-CM) significantly reduced their in vitro pro-
angiogenic capacity following a 4-day high DG treatment. IL1β mRNA
and protein were significantly increased in MACs under high DG condi-
tions. By blocking IL1β, the pro-angiogenic function associated with
MACS-CM was rescued. Most importantly, IL1β was also significantly
up-regulated in MACs isolated from type 1 diabetic patients with micro-
vascular complications when compared to MACs from patients without
microvascular complications or non-diabetic volunteers. Evaluating the
immunophenotype of macrophage precursors (monocytes) from circulat-
ing blood suggested phenotypic changes in the mononuclear cell fraction
in patients with type 1 diabetes without complications, with an increase in
classical (CD14++/CD16-) and non-classical (CD14+/CD16+) mono-
cytes observed compared to age and sex matched healthy donors. This
is indicative of an inflammatory response in diabetic patients.
Conclusion: IL1β inhibition presents an attractive therapeutic target in
restoringMACs vasoreparative function in diabetic conditions. As mono-
cytes are the precursors to macrophages upon entering localised tissues,
these data suggest that monocytes may be “primed” by the diabetic mi-
croenvironment to shift towards an M1 pro-inflammatory phenotype.
This could potentially account for the loss ofMACs pro-angiogenic func-
tion when isolated and exposed to high DG conditions.
Supported by: Leverhulme Trust
Disclosure: K.J. Mcloughlin: None.

1173
O-GlcNAcylation of FoxO1 is crucial for the overexpression of
Angiopoietin 2 in NDPK B depleted endothelial cells
Y. Feng1, S. Shan1, A. Chatterjee1, H.-P. Hammes2, T. Wieland1;
1Institute of Experimental and Clinical Pharmacology and Toxicology,
2Fifth Medical Department, Medical Faculty of Mannheim, University
of Heidelberg, Mannheim, Germany.

Background and aims: Protein O-GlcNAc modification is involved in
plenty of protein functions in various diseases such as diabetes mellitus,
cancer, neurodegenerative and cardiovascular disease. Elevated protein
O-GlcNAc modification has been found in vivo in the NDPK B-deficient
mouse retinas which demonstrated vasoregression mimicking diabetic
retinopathy, and in vitro in NDPK B depleted endothelial cells (ECs).
Angiopoietin-2 (Ang-2), the crucial factor for initiation of retinal
vasoregression, was found to be concomitantly upregulated. In this study,
we investigated the role of FoxO1, an upstream regulator of Ang-2 upon
NDPK B depletion in ECs.
Materials and methods: Human umbilical endothelial cells were used.
Depletion of NDPK B was achieved by gene knockdown with NDPK B
siRNA using Lipofectamine. Suitable non-specific siRNAs served as
controls. The expression of NDPK B, Ang-2, FoxO1, protein phosphor-
ylation and protein GlcNAc modification was assessed by Western blot
and/or immunofluorescence using specific antibodies. Subcellular frac-
tions were used to analyze FoxO1 translocation. FoxO1 GlcNAc modi-
fication was assessed by co-immunoprecipitation. O-GlcNAc inhibitors
were used to evaluate the role of FOXO GlcNacylation.
Results: Phosphorylation of FoxO1 was significantly increased whereas
total FoxO1 increased concomitantly in NDPK B depleted ECs.
Translocation of FoxO1 was not altered upon NDPK B depletion.
Neither the phosphorylation of AKT/SGK, nor the phosphorylation of
JNK, p38 and ERK was changed in NDPK B depleted ECs compared
with controls. Similar to the FoxO1 expression pattern, O-GlcNAc was
detected mainly in the nucleus and few in the cytoplasm. Unexpectedly,
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O-GlcNAc and FoxO1 were partially colocalized. Immunoprecipitation
experiments demonstrated that FoxO1 was O-GlcNacylated in NDPK B
depletion conditions. Moreover, inhibition of protein O-GlcNAcylation
with O-GlcNAc inhibitors eliminated upregulation of FoxO1 and Ang-2
induced by NDPK B depletion.
Conclusion: We demonstrate in this study that upregulated Ang-2 in
NDPK B depleted ECs is associated with O-GlcNAcylation of FoxO1.
Our data supply evidence for the role of protein O- GlcNAcylation in
NDPK B associated endothelial damage, indicating protein O-
GlcNAcylation as a novel target in retinal vasoregression.
Supported by: EFSD
Disclosure: Y. Feng: None.

1174
Circulating Endothelial Cells (EPC) and Endothelium-derived
Microparticles (EdMPs) time-course throughout the natural history
of type 2 diabetes
D. Lucchesi, L. Giusti, M. Garofolo, V. Sancho-Bornez, G. Daniele, A.
Dardano, R. Miccoli, G. Penno, S. Del Prato;
Endocrinology and Metabolism, University of Pisa, Pisa, Italy.

Background and aims: Vessel health status may result from the balance
between endothelial insult and injury repair. The balance between
Endothelium derived Microparticles (EdMPs) and Endothelial
Progenitor Cells (EPCs) has been proposed to reflect the concomitant
processes of endothelial injury and vascular repair capacity. A deeper
understanding of the mechanisms involved in the regulation of such a
balance is crucial to improve the quantification of the cardiovascular risk.
In this study we describe the changes in circulating EPCs, circulating
EdMPs and the EdMPs/EPCs ratio across the progression of Type 2
diabetes mellitus (T2DM).
Materials and methods: Circulating EdMPs (CD42-CD31+) and circu-
lating EPCs (CD34+CD133+KDR+) were quantified by flow cytometric
(FACS) analysis (M±SD) in the following four subjects categories: 196
individuals with T2DM (age 61.7±8.8 years, diabetes duration 28.1±11.8
years, BMI 30.8±6.1 kg/m2, HbA1c 7.3±1.2%); 30 newly-diagnosed
T2DM (nT2D; 54.8±9.5 years, BMI 29.5±5.2 kg/m2, HbA1c 11.1
±2.3%); 20 individuals with pre-diabetes (pT2D; 53.8±8.8 years, BMI
29.7±7.7 kg/m2, HbA1c 5.9±0.2%) and 20 healthy controls (C, age 52.1
±8.9 yrs, BMI 24.1±1.8 kg/m2, HbA1c 5.5±0.3%).
Results: Compared to control subjects (Krukal-Wallis non-parametric
test), stem cells (CD34+ and CD34+CD133+: 2193±707 and 967±380
cells/ml, respectively) were marginally reduced in pT2D (1742±517
and 841±488 cells/ml, respectively) and nT2D (1686±979 and 796
±496 cells/ml; p=0.028 and p=0.070 vs T2DM, respectively), but not
in T2DM (2212±1262 and 1067±797 cells/ml, respectively). On the
contrary, EPCs (CD34+KDR+ and CD34+CD133+KDR+) progressively
dropped from C (879±354 and 435±227 cells/ml) to pT2D (590±277
and 302±191 cells/ml), nT2D (496±487 and 263±282 cells/ml) and
T2DM (408±338 and 222±207; p<0.001 and p=0.003, respectively).
EdMPs increased, though in a not significant manner, from C (7903
±2501 n/ml), to pT2D (11664±8050 n/ml) and T2DM (11261±15979
n/ml) to nT2D (14843±27238 n/ml). Therefore, EdMPs/EPCs ratio pro-
gressively increased from C (21.6±13.2) to pT2D, nT2D (55.0±46.9
and 56.9±50.5, respectively) and T2DM individuals (85.2±148.5;
p=0.016 vs. C). By logistic regression analysis, crude odds ratios
(ORs) for CD34+CD133+KDR+ cells below the median were 13.0
for nT2D (p=0.012) and 15.2 for T2DM (p=0.009) with ORs,
covariated for gender, age, BMI, blood pressure, lipids, blood glucose,
HbA1c, urinary albumin to creatinine ratio and CKD-EPI eGFR of 9.8
(p=0.048) and 9.0 (p=0.040), respectively; crude OR for EdMPs/EPCs
above the median were 8.7 for nT2D (p=0.014) and 6.3 for T2D
(p=0.019) with covariated ORs of 3.1 (ns) and 6.9 (p=0.029), respec-
tively. Covariates showed no independent effects even when subjects
category was removed from the regression.

Conclusion: Alteration in circulating endothelial progenitor cells (EPCs)
and endothelium-derived microparticles (EdMPs) as also reflected by the
EdMPs/EPCs ratio get progressively worse across the different stages of
the disease. Stages of the disease were the only factor affecting changes in
EPCs and EdMPs/EPCs with no significant effects of the conventional
cardiovascular risk factors.
Supported by: Regione Toscana-Grant n. D55E11002680005
Disclosure: D. Lucchesi: None.

1175
CD133 antigen expression in dermal microvascular endothelial cells
in adults with type 1 diabetes
A. Adamska1, A. Gandecka1, S. Pilaciński1, A. Grzelka1, K. Kowalska2,
A. Malinska2, A. Araszkiewicz1, M. Nowicki2, D. Zozulinska-
Ziolkiewicz1;
1Department of Internal Medicine and Diabetology, Poznan University of
Medical Sciences, 2Department of Histology and Embryology, Poznan
University of Medical Sciences, Poznań, Poland.

Background and aims: CD133 (CD-cluster of differentiation) is a mem-
brane glycoprotein responsible for regulating cell growth and cell differ-
entiation. CD133 antigen expression is high in early endothelial cells and
decreases as they mature and differentiate. In the presented study, CD133
antigen expression was used as a marker of skin angiogenesis in adult
patients with type 1 diabetes (DM1). The aim of the study was to assess
microvascular density (MVD) and maturity in skin biopsy of patients
with DM1 and correlate these data with clinical features.
Materials and methods: The study included 78 patients [42 men, 36
women, median age 43 (35-54) years, diabetes duration 24 (18-30) years]
with DM1. Inclusion criteria were: age> 18 years, duration of diabetes> 5
years, consent to participate in the study. Exclusion criteria were: coagulop-
athy (APTT> 37s, INR> 1.1, PLT <100G/ mm3 blood), anticoagulant or
antiplatelet medication, skin lesions in the biopsy area. Skin biopsy specimen
was taken at the distal end of the leg. All samples were exposed to mono-
clonal mouse anti-human antibody anti-CD133.MVD - averaged number of
blood vessels per 1 mm² - was calculated using "hot spots" technique.
Results: Median HbA1c was 7.8 (7.1-9.2)%. The prevalence of chronic
diabetic complications was assessed by standard methods. Retinopathy
was diagnosed in 40 (51.3%) patients, diabetic kidney disease in 10
(13%), peripheral neuropathy in 35 (45%), autonomic neuropathy in 11
(14.1%). 36 (46.2%) individuals were diagnosed with hypertension and
20 (25.6%) smoked cigarettes. MVD for anti-CD133 for all tested spec-
imens was 83.3/mm 2 (66.6-95.8). The exspression of endothelial cells
CD 133 antigen was inversely associated with body mass index (Pearson
R = -0.35 p = 0.001). In the multivariate linear regression model, the
association was independent of sex, age, diabetes duration, smoking,
HbA1c, LDL cholesterol, C-reactive protein and peripheral neuropathy
(beta = -0.39, p = 0.007, R2 = 0.19).
Conclusion: Presented results suggest angiogenesis suppression in indi-
viduals with higher BMI. Presented study is in line with results from
animal models. It is not yet clear whether this findings could play a role
in pathogenesis of diabetic microangiopathy.
Supported by: Poznan Unversity of Medical Sciences
Disclosure: A. Adamska: Grants; Poznan Unversity of Medical
Sciences.

1176
Proof-of-concept for an enhanced surrogate marker of endothelial
function in diabetes
R. Dalan1,2, S. Goh3, S. Bing4, C. Phua5;
1Endocrinology, Tan Tock Seng Hospital, 2Lee Kong Chian School of
Medicine, 3Bioinstrumentation, Nanyang Polytechnic University,
4Clinical Research Office, Tan Tock Seng Hospital , 5Bio
Instrumentation, Nanyang Polytechnic University, Singapore, Singapore.
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Background and aims: Diabetes affects distal small vessels earlier
and to a larger extent than proximal vessels. Vascular disease starts
from activation of the endothelial cells which if prolonged may lead
to decrease in the distensibility of the blood vessel when maximally
stimulated. Hence a device which measures distensibility of a distal
vessel should be a good biomarker for subclinical disease. We de-
veloped a device with the capability to measure maximum possible
pulse-wave-amplitude of the radial artery after a period of occlusion
with the aim to see if the measurements correlate with traditional
surrogate markers of cardiovascular risk in type 2 diabetes mellitus
(T2DM)
Materials and methods: This device is based on the measurement of
magnetic flux disturbance as blood flows through a uniformly applied
magnetic field. Hemodynamic modulation is used to develop a mathe-
matical model to quantify maximum possible dilatation using arterial
form waveforms. The baseline waveforms from both hands is compared
to waveforms obtained after a period of occlusion for 5 minutes in the
occlusion arm to determine the radial-artery maximum distensibility in-
dex (RA-MDI). We recruited 96 subjects (46 patients with T2DM and 50
healthy volunteers) to study correlations of RA-MDI with cardiovascular
risk factors, scoring systems, and carotid-artery-intima-media thickness
(CIMT).
Results: The RA-MDI scores were significantly higher in T2DM
(Median 0.76 (IQR:0.46)) compared to healthy individuals (Median:
0.28(IQR:0.13)); p<0.001. Linear regression analysis showed RA-MDI
correlated with the risk scoring systems : a. Framingham Heart Study
(lipids full CVD 30 years) : β=0.01 (95% CI: 0.01-0.01), p<0.001, b.
UKPDS: β=1.6 (95% CI: 0.8-2.4), p<0.001, c. ADVANCE: β=9.67
(95% CI: 4.66-14.67), p<0.001 and CIMT: β=0.97 (95% CI: 0.61-
1.32), p<0.001. Correlations with cardiovascular risk factors : HbA1c
β=0.10 (95% CI: 0.06-0.15), p<0.001, Age β=0.02 (95% CI: 0.01-
0.03), p<0.001, systolic BP β=0.01 (95% CI: 0.01-0.01), p<0.001, dia-
stolic BP β=0.01 (95% CI: 0.01-0.02), p<0.001, and BMI β=0.03 (95%
CI: 0.01-0.04), p=0.01.
Conclusion: We found that the RA-MDI correlated significantly with
traditional cardiovascular risk factors, scoring systems and CIMT.
Further large scale prospective studies need to be conducted to ascertain
the correlations with hard cardiovascular outcomes.

Supported by: NHIC
Disclosure: R. Dalan: Grants; National Health Innovation Centre.

1177
Sulforaphane and pyridoxamine supplementation normalise
endothelial dysfunction associated with type 2 diabetes
C.M. Sena1, A. Pereira1, R. Fernandes2, J. Crisóstomo1, R. Seiça1;

1Institute of Physiology, IBILI, Faculty of Medicine, University of
Coimbra, 2Ophthalmology, IBILI, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal.

Background and aims: Nuclear factor erythroid 2-related factor 2
(Nrf2), a basic leucine zipper transcription factor, plays a critical role in
the cellular defense system by mediating the coordinated upregulation of
antioxidant responsive element-driven detoxification and antioxidant
genes. To determine whether activators of Nrf2 can be used in addition
with inhibitors of advanced glycation end products formation to attenuate
oxidative stress and improve endothelial dysfunction in type 2 diabetes
we investigate pyridoxamine (PM) and/or sulforaphane (SFN) as thera-
peutic interventions in endothelial dysfunction associated with type 2
diabetes in both aorta and mesenteric arteries.
Materials and methods: Goto-kakizaki (GK) rats, an animal model of
non-obese type 2 diabetes and age-matched control Wistar rats were
treated with or without PM (100 mg/kg/day) and /or SFN (1 mg/kg/
day) during 8 weeks. At the end of the treatment, nitric oxide (NO)-
dependent and independent vasorelaxation in isolated aorta and mesen-
teric arteries were evaluated. Metabolic profile, NO bioavailability and
vascular oxidative stress and Nrf2 levels were also assessed.
Results: Diabetic GK rats presented significantly lower levels of Nrf2
and concomitantly exhibited higher levels of oxidative stress and endo-
thelial dysfunction (associated with decrease NO bioavailability). PM and
SFN as monotherapy were capable of significantly improving endothelial
dysfunction (by 20 and 25 %, respectively) in aorta and mesenteric arter-
ies decreasing vascular oxidative damage (accumulation of anion super-
oxide and 3-nitrotyrosine in aorta and mesentery arteries, respectively)
and HbA1c levels. Furthermore, SFN+PM proved more effective reduc-
ing systemic free fatty acids levels, normalizing endothelial function and
NO bioavailability in GK rats.
Conclusion:Activators of Nrf2 can be used therapeutically in association
with inhibitors of AGE formation to normalize endothelial dysfunction in
type 2 diabetes and prevent atherosclerosis progression.
Supported by: COMPETE: POCI-01-0145-FEDER-007440;
COMPETE: POCI-01-0145-FEDER-016784
Disclosure: C.M. Sena: None.
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Vascular protective effects of glucose-dependent insulinotropic poly-
peptide via the endothelial PKA/AMPK/eNOS pathway
Y. Mori, H. Kushima, M. Hiromura, K. Kohashi, M. Terasaki, M.
Koshibu, T. Fukui, T. Hirano;
Diabetes, Metabolism, and Endocrinology, Showa Universtiy School of
Medicine, Tokyo, Japan.

Background and aims: Restenosis is a complication that arises after
percutaneous transluminal angioplasty, which is a widely used revascu-
larization procedure. The main pathophysiology of restenosis is neointi-
mal hyperplasia, comprising exaggerated regeneration of the damaged
intima. Recent technological advances such as drug-eluting stents have
drastically reduced the incidence of restenosis; however, diabetic patients
remain at high risk for the condition. In the present study, we investigated
the protective effects of glucose-dependent insulinotropic polypeptide
(GIP) against restenosis, using a mouse model of restenosis.
Materials and methods: Eight-week-old male wild-type C57BL6
(control) and db/db mice were implanted with osmotic pumps for agent
delivery, before undergoing left femoral artery wire injury. Arteries were
collected for analysis 25 days after injury.
Results: In the wild-type C57BL6 mice, GIP treatment (25 and 50 nmol
kg-1 day-1) induced a dose-dependent reduction (approximately 25 and 50%,
respectively) in the neointimal area without affecting physiological and bio-
chemical parameters, and an associated reduction in cell proliferation in the
intima and media (r = 0.85 and 0.53, respectively; p < 0.01). In contrast,
treatment with inactive GIP (3-42) had no observed effect on either the
neointimal area or cell proliferation. The protective effects of GIP were
completely abrogated by co-administration of N-omega-nitro-l-arginine
methyl ester, a general nitric oxide synthase (NOS) inhibitor. The db/dbmice
all developed obesity and diabetes (fasting blood glucose level ˃20mmol/L)
at the initiation of GIP treatment (50 nmol kg-1 day-1), and neither glucose
tolerance nor weight gain was affected by the treatment. Similar to the wild-
type mice, GIP-treated db/db mice exhibited a significant reduction (approx-
imately 50%) in the neointimal area and cell proliferation. In vitro, GIP
treatment dose-dependently increased NO production in human umbilical
vein endothelial cells, and this effect was inhibited by a protein kinase A
(PKA) or AMP-activated protein kinase (AMPK) inhibitor, but not by an
exchange protein directly activated by cAMPorAkt inhibitor. Similarly, GIP
treatment also induced phosphorylation of AMPKand endothelial NOS, and
this effect was blocked by a PKA inhibitor. Notably, the effect of GIP
treatment onNOproduction was not impaired under hyperglycaemic culture
conditions (25 mmol/L). In human aortic vascular smooth muscle cells, GIP
treatment did not suppress platelet derived growth factor-induced cell prolif-
eration. Finally, we investigated the effect of internal GIP enhanced by a
dipeptidyl dipeptidase-4 inhibitor by using the mouse model. We found that
vildagliptin treatment (3mg kg-1 day-1)suppressed neointimal hyperplasia.
This effect was preserved by approximately 50% in the presence of a glu-
cagon like peptide-1 (GLP-1) receptor antagonist alone, with the complete
abrogation by co-administration of antagonists of GLP-1 and GIP receptors.
Conclusion: GIP treatment modulated endothelial NO via the PKA/
AMPK/eNOS pathway, and thereby suppressed neointimal hyperplasia
to exert a protective effect against restenosis. This vasoprotective effect
was maintained under hyperglycaemic conditions.
Disclosure: Y. Mori: None.

1179
The effect of methylglyoxal accumulation on angiogenesis in
endothelial cells
A. Leone1, C. Nigro1, I. Prevenzano1, A. Nicolò1, F. Fiory1, P.P.
Nawroth2, P. Formisano1, F. Beguinot1, C. Miele1;

1URT-GDD, National Council of Research, Department of Translational
Medical Sciences, Federico II University of Naples, Napoli, Italy,
2Department of Medicine I and Clinical Chemistry, University Hospital
Heidelberg, Heidelberg, Germany.

Background and aims: Diabetes mellitus (DM) is a metabolic disorder
representing a leading health problem worldwide. The high mortality as-
sociated to DM is mainly caused by vascular defects. DM impairs physi-
ological angiogenesis, leading to long-term complications, by molecular
mechanisms that are not fully understood. Generation of Advanced
Glycation End-products (AGEs) has an important role in the development
of hyperglycemia-induced endothelial damage. It was demonstrated that
exposure of endothelial cells to hyperglycemia induces sustained activation
of the transcription factor nuclear-κB (NFκB), at least in part by the
AGEs/RAGE pathways, leading to accelerated vascular disease. The major
precursor of AGEs is Methylglyoxal (MG), a highly reactive dycarbonyl
produced as a byproduct of glycolysis and detoxified by the Glyoxalase
System of which Glyoxalase 1 (Glo1) is the rate limiting enzyme. MG
concentration is increased 2 to 5-fold in diabetic patients. Several studies
suggest that MG contributes to endothelial dysfunction and vascular com-
plications, but the underlyingmechanisms remain to be clarified. This work
aims at evaluatingMG effect on angiogenic process in endothelial cells and
the molecular mechanisms involved.
Materials andmethods: Proliferation, migration and invasionwere eval-
uated by cell-growth curves and transwell assays in mouse aortic endo-
thelial cells isolated from Glo1 knockdown mice (GloKD MAEC) and
their wild type littermates (WTMAEC). Glo1, HoxA5 and NFĸBmRNA
levels were measured by Real Time PCR, while MG intracellular con-
centrations by HPLC. HoxA5 expression was silenced by the use of
specific siRNAs. HoxA5 and VEGFR2 protein levels were evaluated
by western blot. NFĸB protein levels and activation were evaluated by
western blot on protein lysates from cytosol/nuclear fractionation.
Binding of NFĸB to HoxA5 promoter was then analyzed by chromatin
immunoprecipitation assay. NFĸB activation was inhibited by the chem-
ical inhibitor JSH-23.
Results: GloKD MAEC show a 50% reduction of Glo1 mRNA levels
and a 5-fold increase of MG intracellular concentrations compared toWT
MAEC (p=0.001). GloKDMAEC show a slower cell growth (p=0.01), a
reduced migration (p=0.0002) and invasion ability (p=0.04) compared to
WT MAEC. Both mRNA (p=0.001) and protein levels (p=0.04) of the
anti-angiogenic gene HoxA5 are 2-fold increased in GloKDMAEC com-
pared to WTMAEC, and its silencing improves both migration (p=0.03)
and invasion (p=0.004) ability of GloKD MAEC. Moreover, GloKD
MAEC show a reduced protein levels of HoxA5 target VEGFR2
(p=0.03) compared to WT MAEC. NFĸB mRNA (p=0.001) and protein
levels in both the cytosol and the nucleus of GloKD MAEC are ~2-fold
increased compared to WTMAEC (p=0.04) and the binding of NFĸB to
HoxA5 promoter is 1.4-fold higher in GloKD MAEC compared to WT
MAEC (p=0.02). Interestingly, NFĸB inhibition reduces HoxA5 expres-
sion in GloKD MAEC (p=0.009).
Conclusion: This study demonstrates that high levels of MG impair
angiogenic ability of MAECs via a mechanism involving NFĸB and the
antiangiogenic factor HoxA5.
Supported by: EFSD/Novo Nordisk
Disclosure: A. Leone: None.

1180
Vascular actions of vitamin D with implications for endothelial
dysfunction
F. Carrilho1,2, A. Pereira1, C. Carvalho3, R. Seiça1, I. Baldeiras4,5, C.
Sena1;
1Institute of Physiology, IBILI, Faculty of Medicine, University of
Coimbra, Coimbra, 2Intensive care unit, Santarém Hospital, Santarém,
3Center of Neuroscience and Cell Biology, University of Coimbra,
Coimbra, 4Laboratory of Neurochemistry, Coimbra University Hospital,
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Coimbra, 5Faculty of Medicine, University of Coimbra, Coimbra,
Portugal.

Background and aims: Vitamin D deficiency has been associated with
obesity, cardiovascular disease and type 2 diabetes. The present studywas
designed to investigate the effects of vitamin D deficiency on the meta-
bolic profile, oxidative stress and endothelial function in normal Wistar
(W) and type 2 diabetic Goto-Kakizaki (GK) rats.
Materials andmethods:NormalWand diabetic GK rats were divided in
eight experimental groups at 2 months of age and subjected to specific
diets for four months (normal or atherogenic diets (AD) with normal or
low levels of vitamin D). The effects of chronic vitamin D deficiency and
AD diets were investigated on NO-dependent vasorelaxation in isolated
rat aortic arteries from the different groups. NO bioavailability, vascular
oxidative stress, vitamin D receptor (VDR) and systemic levels of 25-
hydroxyvitamin D (25(OH)D) were also evaluated.
Results:AD induced endothelial dysfunction in normal W rats inhibiting
maximal endothelium-mediated relaxation of phenylephrine-
precontracted rings in response to ACh declined by ~22 % (p<0.001).
AD also aggravated the endothelial dysfunction present in GK rats by
10% (p<0.05). Chronic vitamin D deficiency significantly deteriorated
NO-dependent vasorelaxation in Wand GK rats (by 20 and 14%, respec-
tively) treated with normal diet but had no additional effect on rats treated
with AD diet. Endothelial dysfunction was accompanied by a decrement
in NO bioavailability and by a significant increment in vascular oxidative
stress (as determined by superoxide anion immunofluorescence) in both
AD treated (30% increment) and vitaminD deficient groups of rats (45%
increment). In addition, diabetic and atherogenic diet groups with low
vitamin D content presented significantly decreased systemic 25(OH)D
levels and lower aorta VDR expression levels subsequently promoting
oxidative stress.
Conclusion: These results indicate that vitamin D deficiency in the vas-
culature is an essential nutrient and its absence leads to endothelial dys-
function in normal rats and to a severe deterioration of NO-dependent
vasorelaxation in type 2 diabetes mellitus thereby enhancing morbidity
due to cardiovascular disease.
Supported by: COMPETE: POCI-01-0145-FEDER-007440;
COMPETE: POCI-01-0145-FEDER-016784
Disclosure: F. Carrilho: None.

1181
Effect of acute hyperinsulinaemia and postprandial state on the
vascular reactivity in type 2 diabetes patients and metabolically
healthy volunteers
J. Veleba, L. Belinova, H. Kahlevoa, H. Malinska, K. Velebova, E.
Stolarikova, T. Pelikanova;
Departement of Diabetoology, Institute of Clinical and Experimental
Medicine, Prague, Czech Republic.

Background and aims: Endothelial dysfunction has been linked to the
pathogenesis of cardiovascular disease. Mechanisms involved in the reg-
ulation of vascular reactivity are not fully understood. The aim of the
study was to test the effects of isolated acute hyperinsulinemia and post-
prandial state on the vascular reactivity and oxidative stress.
Materials and methods:We enrolled 30 patients with type two 2 diabe-
tes (T2D) on metformin treatment and 30 volunteers (C) with overweight
or obesity and with normal glucose metabolism. All subjects underwent
the hyperinsulinemic euglycemic clamp combined with indirect calorim-
etry and meal test using standard breakfast. Parameters of the endothelial
function - Augmentation Index (AI) and Reactive Hyperemia Index
(RHI) were measured by finger pulse plethysmography before and during
the clamp and before and after the meal test. Repeated-measures ANOVA
models, multivariate regression using the method of orthogonal projec-
tions to latent structure (OPLS) and Pearson's correlation coefficient were
used for for statistical analysis.

Results: AI did not change in response to hyperinsulinemia in either
group. RHI tended to decrease in C (ΔRHIC: -0.112±0.71, p>0.05), while
there was a trend toward increase in T2D (ΔRHIT2D: 0.084±0.062,
p>0.05). There was a statistically significant difference between the
groups over time (Gxt p<0.05). AI decreased in both groups in response
to meal test (ΔAIT2D: -10.5±2.781, p<0.001; ΔAIC: -7.631±2.03,
p<0.01), whereas RHI did not change. Activity of superoxid dismutase
(SOD) increased in both groups during the meal test (ΔSODT2D: 0.566
±0.383, p<0.05; ΔSODC: 0.295±0.344; p<0.01). RHI was one of the
independent predictors of type 2 diabetes (p<0.01) along with glycated
hemoglobin (p<0.01), fasting glycemia (p<0.01), rest energy expenditure
(p<0.01) and fasting oxidation of carbohydrates(p<0.01). See the figure.
Conclusion: Postprandial state changes decreases arterial stiffnes during
meal test. Oxidative stress is possible mediator of this changes. RHI is
strong predictor of type 2 diabetes.

Clinical Trial Registration Number: NCT01946347
Supported by: the project AZV15-27431A from the Ministry of Health,
Czech Republic
Disclosure: J. Veleba: None.

1182
Exenatide LAR improves cardio-metabolic parameters indepen-
dently of the presence of endothelial dysfunction in type 2 diabetic
patients: an 8 month prospective study
C. Mannina1, G. Castellino1, A.M. Patti1, A. Bonfiglio1, R. Chianetta1,
R.V. Giglio1, D. Nikolic1, E. Corrado1, R. Citarrella1, A.A. Rizvi2, G.
Montalto1, M. Rizzo1,2;
1Biomedical Department of Internal Medicine and Medical Specialties,
University of Palermo, Palermo, Italy, 2Division of Endocrinology,
Diabetes and Metabolism, University of South Carolina, School of
Medicine, Columbia, USA.

Background and aims: Exenatide has been shown to augment endothe-
lial function, few studies have examined the effects of exenatide once-
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weekly (long-acting release, LAR) on endothelial function nor the depen-
dence of these responses on baseline endothelial function. The aim of this
study was to investigate: 1) the effect of exenatide LAR on cardio-
metabolic parameters and endothelial function in patients with type 2
diabetes (T2DM) and 2) if such effects differ in the presence of endothe-
lial dysfunction.
Materials and methods: Sixty subjects with T2DM (41 men and 19
women; 60±10 yrs) naïve to incretin-based therapies, and treated with
exenatide LAR as add-on to metformin (from 1500 up to 3000 mg/day)
for 8 months, were included in this prospective study. Exclusion criteria
included the presence of a previous major cardiovascular (CV) event, as
well as moderate and severe renal and liver function. Fasting blood sam-
ples were collected at baseline and after 8 months for routine biochemical
analysis. The cohort of patients was subdivided in those with endothelial
dysfunction (flow mediated dilation (FMD) ≤7%, n=30) and those with-
out endothelial dysfunction (FDM >7%, n=30). Carotid intima-media
thickness (cIMT) was assessed by B-mode real-time ultrasound.
Results: Statistical analysis was performed by paired t-test and ANOVA.
After 8 months of exenatide therapy, glycemic and cardio-metabolic pa-
rameters improved in both groups, independently of the presence of en-
dothelial dysfunction (Table).
Conclusion: It seems that exenatide LAR provides additional glycemic
and cardio-metabolic control when added to metformin in diabetic pa-
tients with or without endothelial dysfunction. More studies of a longer
duration are needed to confirm this encouraging finding.

Clinical Trial Registration Number: NCT02380521
Supported by: AstraZeneca
Disclosure: C. Mannina: Other; I have participated in clinical trials
sponsored by AstraZeneca and Novo Nordisk.

1183
Effects of vildagliptin combined with metformin on vascular
endothelial function and systemic metabolism in patients with type 2
diabetes
T. Takase1, N. Kitao1, H.Miyoshi1, T. Furumoto2, K. Ono3, H. Nomoto1,
A. Miya1, C. Yamamoto1, A. Inoue4, K. Tsuchida5, K.Y. Cho1, A.
Nakamura1, Y. Kurihara6, S. Aoki7, T. Atsumi1;
1Division of Rheumatology, Endocrinology and Nephrology, Hokkaido
University Graduate School of Medicine, 2Cardiovascular Medicine,
NTT East Japan Sapporo Hospital, 3Clinical Research and Medical
Innovation Center, Hokkaido University Hospital, 4Diabetes and
Metabolism, Japan Community Healthcare and Organization Hokkaido
Hospital, 5Diabetes and Metabolism, Manda Memorial Hospital,
6Diabetes and Metabolism, Kurihara Clinic, Sapporo, Japan, 7Diabetes
and Metabolism, Aoki Clinic, Sapporo, Japan.

Background and aims: We investigated the impact of vildagliptin and
metformin combination (Vilda-add) compared with high-dose metformin
(high-Met) on vascular endothelial function in patients with type 2 dia-
betes mellitus.

Materials and methods: This was multicenter, open-labeled prospective
randomized, parallel-group comparison study. We enrolled 97 subjects
with type 2 diabetes mellitus, HbA1c levels between 7.0% and 8.5% in
the absence of a history of arteriosclerotic diseases. Patients were admin-
istered metformin (500 to 750 mg/day) in addition to diet and exercise
therapy. Sulfonylureas and/or glinides use was allowed throughout the
study in any patient. After acquiring consent, patients were assigned to
the Vilda-add or high-Met group according to age, body mass index
(BMI), HbA1c and flow-mediated dilation (FMD) at the assignment
agency. In the Vilda-add group, vildagliptin (100 mg/day) was adminis-
tered to patients taking metformin (500 to 750 mg/day). In the high-Met
group, themetformin dose used before the study was doubled (1000-1500
mg/day). Strict blood glucose control was performed for 12 weeks. The
primary endpoint, FMD, was analyzed at our hospital before and after the
trial by the same technician who was blinded to the treatment groups. In
addition, assessments of glycemic control and metabolic parameters were
conducted.
Results:Ninety-seven subjects (58.7 ± 11.0 years of age; BMI, 25.9 ± 4.4
kg/m2; HbA1c, 7.3 ± 0.5%; FMD, 5.8 ± 2.6%) were enrolled and ran-
domized. Eight subjects dropped out by the end of the study. After 3
months, HbA1c significantly improved in the Vilda-add group compared
with that in the high-Met (−0.87 ± 0.38% vs. −0.40 ± 0.47%, respectively;
p <0.01). However, there were no significant differences in FMDbetween
those two groups(−0.93 ± 2.18% vs. −0.86 ± 2.75%; p = 0.89). The
apoB/apoA1 ratio was significantly improved in the Vilda-add compared
with that at baseline (0.676±0.175 vs. 0.635±0.182; p<0.01), but the
change did not significantly differ between the two groups (−0.041 ±
0.084 vs. −0.026 ± 0.079; p=0.38). Adiponectin levels were significantly
increased in the Vilda-add compared with those of the high-Met (0.750 ±
1.072 μg/ml vs. 0.012 ± 0.872 μg/ml; p <0.01). There were no significant
differences in other lipid profile or oxidative stress parameters.
Conclusion: Combination therapy of vildagliptin and metformin did not
further improve vascular endothelial function compared with that of high
dose metformin administration.
Clinical Trial Registration Number: UMIN000011063
Disclosure: T. Takase: Honorarium; Astellas Pharma Inc., AstraZeneca,
Dainippon Pharma Co, Eli Lilly, Kissei, Mitsubishi Tanabe Pharma Co.,
MSD, Novartis Pharma, Novo Nordisk Pharma, Sanofi, Chugai
Pharmaceutical Co., Ltd., Takeda Pharmaceutical Co., Ltd., Pfizer Inc.,
AbbVie Inc.. Other; Astellas Pharma Inc., AstraZeneca, Daiichi Sankyo
Co. Ltd., Eli Lilly, Mitsubishi Tanabe Pharma Co., MSD, Novo Nordisk
Pharma, Sanofi, Takeda Pharmaceutical Co., Ltd., Taisho Toyama
Pharmaceutical Co., Ltd., Otsuka Pharmaceutical Co., Ltd., Chugai
Pharmaceutical Co., Ltd.

1184
Comparison of acute and chronic effects of sitagliptin vs glimepiride
on endothelial dysfunction during an oral glucose loading in drug
naive patients with type 2 diabetes
S. Sakurai, T. Jojima, M. Sagara, T. Iijima, K. Suzuki, Y. Aso;
Department of Endocrinology and Metabolism, Dokkyo Medical
University, Mibu, Japan.

Background and aims: Recently, we have reported that administration
of sitagliptin, a DPP-4 inhibitor, for 12 weeks significantly increases the
number of endothelial progenitor cells (EPCs) in people with type 2
diabetes, compared with glimepiride, a sulfonylurea. However, no reports
have examined acute and chronic effects of DPP-4 inhibitors on endothe-
lial function. The aims of our randomized, prospective, parallel design
studywere to investigate whether a single administration of sitagliptin (50
mg) can improve acute endothelial dysfunction evaluated by both flow-
mediated dilatation (FMD) of the brachial artery and reactive hyperemia
index (RHI) and increased the number of circulating EPCs during oral
glucose loading (OGTT) in drug naïve patients with type 2 diabetes, and

Diabetologia (2017) 60 (Suppl 1):S1–S608 S545



to evaluate endothelial function after 12 weeks treatment with sitagliptin
(50 mg/day) and glimepiride (1.0 mg/day).
Materials and methods: Fourteen drug-naïve diabetic patients were ran-
domized into a sitagliptin 50 mg (N=9) or a glimepiride 1 mg (N=5)
treatment group. At baseline and day 1 (acute dosing) after each treat-
ment, endothelial function (FMD and RHI) and the number of EPCs
(CD34+CXCR4+ cells measured by flow cytometry) were measured at
0, 30, 60,120, and 180 min during 75g OGTT. We also measured FMD
and RHI after 12-week treatments.
Results: During the OGTT, in the sitagliptin group, both FMD and RHI
trended to be increased at 60 min (P=0.286, 0.398 , respectively), while in
the glimepiride group they tended to be decreased (P= 0.730, 0.287 , respec-
tively). In the sitagliptin group, the number of EPCs tended to be decreased
during the OGTT, while in the glimepiride group, it showed no significant
changes. After 12 weeks of each treatment, both FMD and RHI showed an
increasing tendency in the two groups.
Conclusion: Acute dosing of sitagliptin, but not glimepiride, improved
endothelial function evaluated by FMD and RHI during the OGTT, while
it tended to reduce the number of EPCs, suggesting acute effects of
sitagliptin on endothelial function may be not associated with the number
of circulating EPCs. Acute and chronic administration of sitagliptin may
improve endothelial dysfunction in drug-naïve people with type 2
diabetes.
Clinical Trial Registration Number: NCT02301806
Supported by: MSD K.K.
Disclosure: S. Sakurai: None.

1185
Dapagliflozin acutely restores endothelial dysfunction, reduces aortic
stiffness and renal resistive index in type 2 diabetic patients: a pilot
study
M. Seghieri1, L. Giannini1, E. Vitolo1, S. Taddei1, L. Ghiadoni1, R.M.
Bruno1, A. Solini2;
1Clinical and Experimental Medicine, University of Pisa, 2Surgical,
Medical, Molecular and Critical Area Pathology, University of Pisa,
Pisa, Italy.

Background and aims: Sodium-glucose co-transporter-2 inhibitors re-
duce blood pressure (BP) and renal and cardiovascular events in patients
with type 2 diabetes (T2DM) through not fully elucidated mechanisms.
Aim of this study was to investigate whether dapagliflozin (Dapa) is able
to acutely modify systemic and renal vascular function and improve en-
dothelial function, whose amelioration by pharmacologic intervention
may represent an ancillary goal in the treatment of T2DM.
Materials and methods: Neuro-hormonal and vascular variables, to-
gether with 24h-diuresis, urinary electrolytes, glucose, 8-isoprostanes
and free-water clearance were assessed before (Visit 0) and after (Visit
1) a 2-day treatment with Dapa 10 mg QD in sixteen T2DM patients.
Brachial artery endothelium-dependent and independent vasodilation (by
flow-mediated dilation) and pulse wave velocity were assessed. Renal
resistive index was obtained at baseline and after glyceril trinitrate
administration.
Results:As expected by its mode of action, Dapa decreased systolic BP
(from 130.6±12.8 to 125.4±11.2 mmHg, p=0.02) and induced an in-
crease in 24h-diuresis (from 1400[750] to 2000[750] ml/24h, p=0.004)
and 24h-urinary glucose output (406[3465] to 66239[43780] mg/24h,
p<0.0001). Reduction in fasting plasma glucose did not reach the sig-
nificance; interestingly, serum magnesium rose after Dapa treatment
(from 1.92±0.19 to 2.04±0.17 mg/dl, p<0.0003), while no changes in
the urinary electrolytes excretion, including sodium, were observed.
Dapa administration resulted in a significant decline of plasma renin
activity (p=0.03), but did not influence aldosterone levels, as well as the
neuro-hormonal pattern, given that noradrenaline and adrenaline con-
centrations were unmodified. Oxidative stress was reduced, as by a
decline in urinary isoprostanes (from 1659±1029 to 1157±663 pg/ml,

p=0.04). Among the vascular variables, flow-mediated dilation was
significantly increased (from 2.8±2.2 to 4.0±2.1%, p<0.05), while
pulse-wave-velocity was reduced (from 10.1±1.6 to 8.9±1.6 m/s,
p<0.05), even after correction for mean BP (Figure 1). Renal resistive
index decreased (0.62±0.04 to 0.59±0.05, p<0.05), as well as its re-
sponse to nitrates.
Conclusion: An acute treatment with Dapa significantly improves sys-
temic endothelial function, arterial stiffness and renal resistive index; this
effect is independent of changes in BP and occurs in the presence of stable
natriuresis and plasma glucose levels, indicating a fast, direct beneficial
effect on the vasculature, possibly mediated by a reduced oxidative stress.
A minor contribute of serum magnesium increase to vascular protection
might be suggested.

Clinical Trial Registration Number: Agenzia Italiana del Farmaco, AIFA,
# 772/2015
Supported by: AZ
Diclosure: M. Seghieri: None.
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Association of the atherosclerosis candidate-genes polymorphism
with endothelial function and atorvastatin response in type 2 diabetes
N.O. Lebedeva1, O.K. Vikulova2,1, M.V. Shestakova2,1, M.S.
Shamkhalova2, A.G. Nikitin3;
1I.M. Sechenov First Moscow State Medical University, 2Endocrinology
Research Center, 3FSCC FMBA, Moscow, Russian Federation.

Background and aims: To estimate the association of the endothelial
dysfunction (ED) and the lipid-lowering response to atorvastatin therapy
in T2D patients with genetic markers of atherosclerosis.
Materials and methods:We include 122 T2D statin-naïve patients: M/F
23/77; mean age 64 yr. Drug: atorvastatin, dose: 10-20 mg, treatment
period: 12 month. 97 patients are completed clinical protocol. Before
and after of statin therapy, patients had fasting lipid profiles and ED
parameters performed. Assessment of endothelial function was per-
formed by non-invasive peripheral arterial tonometry. The endothelial
improvement was estimate as the postocclusive wave amplitude (Apw)
increase. The genotypes for a complex of polymorphic markers were
identified by PCR in real time with the TaqMan probes. Statistic analysis
was evaluated using the Mann-Whitney, Wilcoxon tests, p <0,05.
Results: With statin therapy, PPARG2Pro/Pro had significantly TC,
LDL-C lowering compared with PPARG2Pro/Ala, PPARG2 Ala/Ala pa-
tients (for TC: 20.74% vs. 4.6% and 5.61%; p = 0.04, respectively; for
LDL-C: 26.00% vs. 6.11% and 7.32 %; p = 0.029, respectively). The %
of Apw increase on atorvastatin was greater in GG vs GA carries of
TNFα G(238)A: +8,16% vs. -0,93%, р=0,04; and GA vs. GG of TNFα
G(308)A: +44% vs. -4.4%, p=0,004. The % of Apw and TC, LDL-C
improvement didn’t depend on age, diabetes duration, basal lipids levels
and HbA1c. There were statistically significant differences in the geno-
types distribution in the maximum and minimum lipid-lowering effect
groups: in the group with the maximum decrease in lipids: all patients
(100%) were carries of the two genotypes associated with the best lipid-
lowering effect (E4E4, E3E3, ProPro - named as genotypes responders),
among them 75% of patients were carries of the two genotypes associated
with the Apw improvement (GA carries of TNF-α G(-308)A and GG
carries of TNF-α G (-238)A), other 25% of patients were carries of the
genotypes associated with the Apw decrease (GG carries of TNF-α G(-
308)A and GA carries of TNF-α G (-238)A). Conversely, in the group of
resistant patients who did not respond to statin therapy with lipid reduc-
tion: there didn’t carries of the two genotypes responders, there were 75%
of one genotype responder carries and 25% of genotypes non-responders
carries (E2E4, E3E4, E2E3, ProAla, AlaAla), among them only 22,2% of
patients were carries of the two genotypes associated with the Apw im-
provement, other 77,8% of patients were carries of the genotypes associ-
ated with the Apw decrease.
Conclusion: The result of statin therapy, both clinical - lipid-lowering
effect, and pathogenetic - improvement of endothelial function, has ge-
netic determinants and associated with PPARG2 Pro12Ala, APOEE2/E3/
E4 and TNF-α polymorphisms, that might be used for the personalized
evaluation of cardiovascular prognosis improvement on statin therapy in
type 2 diabetic patients.
Disclosure: N.O. Lebedeva: None.

PS 106 Animal models
with complications

1187
Modification of cardiac morphology was associated with impaired
myocardial sensitivity to ischaemia-reperfusion injury in a diet-
induced metabolic syndrome model
N. Fourny, C. Lan, F. Kober, M. Bernard, M. Desrois;
Aix-Marseille Université, CNRS, CRMBM, Marseille, France.

Background and aims:Metabolic Syndrome (MetS) is defined by mul-
tiple risk factors that predict type 2 diabetes and cardiovascular compli-
cations, such as myocardial infarction, especially in women.
Consequently the aim of this study was to investigate in vivo and
ex vivo the effects of a high-fat-high-sucrose diet (HFHSD) on the devel-
opment of metabolic syndrome (MetS), cardiac morphology and sensi-
tivity to ischemia-reperfusion injury of female Wistar rat.
Materials and methods: Female Wistar rats, subjected to HFHSD
(FHFD) or Normal Diet (FND) during 5 months, were explored in vivo
every month with multimodal cardiovascular magnetic resonance
(CMR). Cine-MRI (Magnetic Resonance Imaging) and arterial spin la-
beling (ASL-FAIR) techniques were used to determine cardiac morphol-
ogy, function and perfusion. Triglyceride (TG) content in heart and liver
was also evaluated with 1H Magnetic Resonance Spectroscopy (MRS).
Sub-cutaneous and visceral adipose tissues were measured with 1H MRI.
Then, rats underwent an intraperitoneal glucose tolerance test (IPGTT) to
determine glycemic status. Finally, isolated heart were perfused with a
physiological buffer containing 0.4 mM palmitate for 24 minutes before
switching to 1.2 mM palmitate during 32 minutes low-flow (0.5 mL/min/
g wet wt) ischemia. Next, flowwas restored with 0.4 mMpalmitate buffer
for 32 minutes. High-energy phosphates and intracellular pH were mea-
sured during the experimental course by 31P magnetic resonance spec-
troscopy with simultaneous measurement of contractile function.
Coronary flow was measured before and after ischemia. At the end of
experiments, hearts were freeze-clamped for biochemical assays.
Results: In FHFD vs. FND, CMR showed an increase of systolic wall
thickness over time (p<0.05) and diastolic wall thickness at 3 and 5 months
(p<0.01); 1HMRS showed that hepatic TG content was increased (p<0.01)
at 5 month but myocardial TG content was not different. IPGTT showed a
significant glucose intolerance (p<0.001) and plasma free fatty acids were
increased (p<0.05) in FHFD vs. FND. At 5 months, weight was not dif-
ferent between groups but FHFD exhibited an abdominal obesity with
increased visceral adipose tissue (p<0.05), % fat (p<0.05) and % visceral
fat (p<0.05) compared with FND. Ex vivo myocardial function was im-
paired in FHFD vs. FND before (p<0.01) and after ischemia (p<0.05).
Conclusion: HFHSD-induced MetS was characterized by glucose intol-
erance, abdominal obesity, hepatic fat deposit which were associated with
modification of cardiac morphology and higher myocardial sensitivity to
ischemia-reperfusion injury. These results may be related to higher risk of
cardiovascular complications among type 2 diabetic obese women.
Supported by: Aix-Marseille Univ, CNRS, France Life Imaging
Disclosure: N. Fourny: None.

1188
Riluzole rescues the high-fat diet-induced depression inmice: the role
of hippocampal glial glutamate transporters
T.-F. Wang1,2, P.-S. Chen2, S.-F. Tsai3, Y.-M. Kuo3,4;
1Taiwan International Graduate Program in Interdisciplinary
Neuroscience, National Cheng Kung University and Academia Sinica,
Taipei City, 2Department of Psychiatry, College of Medicine, National
Cheng Kung University, Tainan City, 3Institute of Basic Medical
Sciences, College of Medicine, National Cheng Kung University,
Tainan City, 4Department of Cell Biology and Anatomy, College of
Medicine, National Cheng Kung University, Tainan City, Taiwan.
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Background and aims: Epidemiological studies indicate an association
between metabolic disorders and depression. We recently found that diet-
induced obesity mice exhibit depression-like behaviors. Maladaptation of
reward circuit is a major cause of depression. An over-activated gluta-
matergic output projecting from the hippocampus is known to cause
depression. The hippocampus is also a region vulnerable to metabolism
disturbances. Here, we characterized the role of hippocampal glutamater-
gic transmission in the pathogenesis of high-fat diet (HFD)-induced de-
pression. We also investigated the therapeutic effect of riluzole, a gluta-
matergic transmission normalizer, on HFD-induced depression.
Materials and methods: Eight-week-old male B6 mice were divided
into Chow and HFD groups which were respectively fed with normal
diet and HFD for 12 weeks. Forced swimming test (FST) and sucrose
preference test (SPT) were used to assay the depression-like behaviors.
The hippocampal expression of glutamatergic transmission-related pro-
teins was measured. In testing the therapeutic effect of riluzole on depres-
sion, the mice were treated with daily injection of riluzole (4 mg/kg body
weight, i.p.) for 21 days starting from the 10th week of the 12-week
feeding period.
Results: HFD increased the body weights (g, 28.7 ± 0.8 vs. 44.2 ± 1.1, p
< 0.0001) and induced systemic insulin resistance (fasting plasma glu-
cose: mg/dL, 128.6 ± 7.4 vs. 99.2 ± 7.8, p < 0.05; fasting plasma insulin:
ng/mL, 1.5 ± 0.1 vs. 0.4 ± 0.0, p < 0.0001; HOMA-IR, 3.6 ± 04 vs. 0.7 ±
0.0, p < 0.0001) in mice. HFD also induced depression-like behaviors
(FST: immobility %, 72.8 ± 4.0 vs. 42.1 ± 10.3, p < 0.05; SPT: sucrose
preference%, 58.9 ± 1.8 vs. 68.8 ± 2.4, p < 0.05) in mice.Moreover, HFD
decreased the expression of glial glutamate transporters, i.e. GLAST (rel-
ative expression, 0.4 ± 0.0 vs. 1.0 ± 0.1, p < 0.001) and GLT-1 (relative
expression, 0.6 ± 0.1 vs. 1.0 ± 0.1, p < 0.05), in the hippocampus without
obvious morphological changes in astrocytes and microglia. The 21-day
riluzole treatment restored the hippocampal expression of GLAST (rela-
tive expression, 0.7 ± 0.1 vs. 0.2 ± 0.1, p < 0.05) and GLT-1 (relative
expression, 0.8 ± 0.1 vs. 0.3 ± 0.1, p < 0.05), and rescued the HFD-
induced depression-like behaviors (FST: immobility %, 28.7 ± 5.4 vs.
63.5 ± 3.3, p < 0.05; SPT: sucrose preference %, 63.0 ± 1.1 vs. 55.5 ±
2.4, p < 0.05).
Conclusion: HFD concurrently reduces the hippocampal levels of
GLAST and GLT-1 and induces depression-like behaviors in mice.
Riluzole restores the expression levels of GLAST and GLT-1 in the hip-
pocampus and rescues the HFD-induced depression in mice. These re-
sults suggest that the decreased expression of the hippocampal GLAST
and GLT-1 may be involved in the development of depression-like be-
haviors in animals with metabolic disorders.
Supported by: MOST General Research Project
Disclosure: T. Wang: None.

1189
Hyperglycaemia renders nigrostriatal dopaminergic neurons more
vulnerable to damage in a mouse model of Parkinson's disease
I. Pérez-Taboada1, R. Moratalla2, M. Vallejo1;
1Instituto de Investigaciones Biomédicas Alberto Sols, CSIC-UAM, and
Ciberdem, 2Instituto Cajal and Ciberned, Madrid, Spain.

Background and aims: Increasing evidence suggests that diabetic pa-
tients present a higher risk of developing neurodegenerative diseases as
they age. For instance, it is well documented that diabetes can be associ-
ated to the development of cognitive impairment and Alzheimer’s dis-
ease. In the case of Parkinson’s disease, one of the most common neuro-
degenerative diseases characterized by the loss of dopaminergic cells in
the substantia nigra that project to the striatum, this association is less well
documented, and the underlying mechanisms by which hyperglycemia
may result in increased neuronal damage are unknown. In the present
study, we sought to investigate whether diabetes increases the vulnerabil-
ity of neurons of the nigrostriatal dopaminergic system to neurodegener-
ation in mice.

Materials and methods:We used C57BL/6 mice in which diabetes was
induced by repeated administration of streptozotocin. Mice were unilat-
erally injected with a reduced dose of the neurotoxin 6-hydroxydopamine
(6-OHDA) into the striatum two weeks or one month after the onset of
diabetes. A sub-threshold dose of 6-OHDA insufficient to cause motor
impairment in normal non-diabetic animals was used.Motor function was
measured with well-established tests widely used in animal models of
Parkinson’s disease. Neurodegeneration was monitored histologically.
Molecular markers of neuronal function were determined by RT-qPCR.
Results: Motor performance was unaffected in control non-diabetic ani-
mals injected with 6-OHDA. In contrast, diabetic mice developed signif-
icant motor impairments. Immunohistochemical analysis of 6-OHDA-
injected striata showed that the content of tyrosine hydroxylase, a molec-
ular marker of nigrostriatal innervation, was significantly reduced in dia-
betic as compared with non-diabetic animals. The number of tyrosine
hydroxylase positive cells in the substantia nigra was determined stereo-
logically in 6-OHDA injected mice, and a significant decrease was only
observed in diabetic but not in non-diabetic animals. Two week-diabetic
mice showed an intermediate phenotype between non-diabetic and one
month-diabetic mice, suggesting a time-dependent effect of hyperglyce-
mia. Expression of phenotypic markers of substantia nigra neurons was
not affected by diabetes, but expression of neurotransmission-related
genes was reduced. Furthermore, we observed a marked deregulation of
genes encoding free-radical scavenging enzymes, suggesting increased
oxidative stress in these neurons as a consequence of diabetes.
Conclusion: Our data indicate that hyperglycemia increases the vulnera-
bility of dopaminergic neurons to neurodegenerative damage leading to
motor impairment, thus providing new insights into the pathophysiology
of a possible relationship between diabetes and Parkinson’s disease.
Supported by: MINECO (BFU2014-52149-R) and CIBERDEM
Disclosure: I. Pérez-Taboada: None.

1190
Cardiac effects of combined SGLT1/2 inhibition following myocar-
dial infarction
R.E. Gilbert, Y. Zhang, K. Thai, G. Kabir, J.-F. Desjardins, K. Connelly;
St. Michael's Hospital, University of Toronto, Toronto, Canada.

Background and aims: Dual SGLT1/2 inhibition offers the potential to
not only increase glucosuria beyond that seen with selective SGLT2 in-
hibition alone but to reduce glucose absorption from that gut as well and
to thereby also stimulate glucagon-like peptide 1 (GLP-1) secretion.
However, beyond the kidney and gut, SGLT1 is expressed in a range of
other organs including the heart where it potentially assists GLUT-
mediated glucose transport. Since cardiac myocytes become more reliant
on glucose as a fuel source in the setting of stress, the present study sought
to compare the effects of dual SGLT1/2 inhibition with selective SGLT2
inhibition in the normal and diseased heart.
Materials and methods: Hyperglycaemic (plasma glucose 10-15
mmol/l) Fischer F344 rats were randomized to receive either vehicle,
the dual SGLT1/2 inhibitor, T-1095 (150 mg/kg/d p.o.), or the selective
SGLT2 inhibitor, dapagliflozin (1 mg/kg/d p.o.). Animals were then fur-
ther randomized to undergo sham surgery or ligation of the left anterior
descending (LAD) coronary artery to induce infarction of the left ventri-
cle (LV). Cardiac function was assessed by echocardiography and con-
ductance catheterisation just prior to termination 4 weeks later that was
followed by assessment of cardiac structure.
Results: Dapagliflozin and T-1095 induced glucosuria to a similar extent
in both the control and myocardial infarction settings with similar effects
on glycaemia as assessed by serum fructosamine. Neither dapagliflozin
nor T-1095 had any demonstrable effect on cardiac function or structure
in the control setting. Following myocardial infarction, however, signif-
icant (p<0.05) differences were noted. When compared with vehicle or
dapagliflozin-treated animals, rats that received T-1095 displayed worse
cardiac function in both systole and diastole as evidenced by (i) lower
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ejection fraction, (ii) reduced maximal rate of LV pressure rise in early
systole (dP/dt max), (iii) impaired isovolumic relaxation in diastole (dP/dt
min), (iv) prolongation of the early, energy-dependent phase of relaxation
in diastole (Tau), and (v) reduced passive LV compliance as measured by
an increase in the end-diastolic pressure volume relationship (EDPVR).
While vehicle and dapagliflozin-treated rats underwent hypertrophic
changes following myocardial infarction this did not occur in animals
that had received T-1095 where LV mass and cardiac myocyte cross-
sectional area were similar to those of control, uninfarcted rats.
Following myocardial infarction, lung weight, a marker of interstitial/
alveolar oedema was also higher in T-1095 treated rats than in those
animals that had received either vehicle of dapagliflozin.
Conclusion: Dual SGLT1/2 inhibition with T-1095 prevented the hyper-
trophic response following experimental myocardial infarction in the rat
with adverse consequences on both systolic and diastolic function. These
findings suggest that the heart may be more reliant on SGLT1-mediated
glucose transport in the disease setting. The gap between animal and
human studies notwithstanding, these findings further suggest the need
for caution with dual SGLT1/2 inhibition in patients with diabetes at high
cardiovascular risk.
Supported by: AZ
Disclosure: R.E. Gilbert: Grants; Astra Zeneca. Honorarium; Astra
Zeneca. Lecture/other fees; Astra Zeneca.

1191
Effect of insulin or metformin on the wound healing process in rats
with streptozotocin-induced diabetes
B. Mrozikiewicz-Rakowska1, M. Mieczkowski1, T. Siwko1, M.
Bujalska-Zadrożny2, R. Wolińska2, A. de Corde2, T. Grzela3, P.
Foltyński4, L. Czupryniak1;
1Internal Diseases and Diabetology, Medical University of Warsaw,
2Department of Pharmacodynamics, Medical University of Warsaw,
3Department of Histology and Embryology, Medical University of
Warsaw, 4Institute of Biocybernetics and Biomedical Engineering,
Polish Academy of Sciences, Warsaw, Poland.

Background and aims: Good glycemic control is crucial for the proper
wound healing in patients with diabetes. We conducted a study aiming at
assessing the effect of insulin andmetformin administration on the wound
healing wounds in an experimental model in rats with streptozotocin
induced diabetes.
Materials andmethods: The study was performed on a group of 80male
Wistar rats with streptozotocin-induced diabetes. In the first step, 45 rats
were divided into 3 groups: group 1 received human NPH insulin intra-
peritoneally (5 j.m./kg m.c.) once daily, group 2 received metformin
intragastrically (500 mg/kg m.c.) once daily, and group 3 (controls) were
given saline intraperitoneally. The treatment goal was to achieve blood
glucose levels of 350-450 mg/dl in order to reflect hyperglycemic condi-
tions often associated with wound development. After 30 days of treat-
ment the rats had the thin layer of the skin cut out from the dorsal skin
2x2 cm and sutured with a silicone disc with a hole in the centre in order
to stabilize the skin and standardize the process of healing. The wounds
were assessed every 3 days: digital photography was performed and a
wound surface biopsy was conducted. The wounds healing was followed
up for 9 days. Biopsy samples were subject to H+E staining and immu-
nohistochemical asssays were conducted to evaluate the expression of the
proliferation marker - Ki67 antigen. Metformin or insulin were adminis-
tered during the wound healing follow-up time.
Results: Analysis of variance revealed significant influence of treatment
type (insulin, control or metformin) on the relative wound area (p<
0.001). Mean changes of relative wound area for 3 types of treatments
at 3 moments are presented in Table 1. Healing in the rats treated with
insulin was more advanced than in the control group after 3 days, and it
was more advanced than metformin after 6 and 9 days. There were no
differences between the metformin and control groups at any stage of the

study. Wound tissue samples taken from the insulin treated animals pre-
sentedwith significantly lower level of inflammatory infiltratio than those
obtained from the rats treated with metformin. Immunohistochemical
assessment showed the greatest density of centers of profileration in in-
sulin treated animals.
Conclusion: The results of our experimental study suggest that insulin
treatment is more beneficial than metformin for accelerating wound
healing process in animal model. As the observations were made at a
similar level of hyperglycemia in all groups, it might be speculated that
there is an additional effect of insulin treatment on wound healing beyond
glucose lowering action.

Disclosure: B. Mrozikiewicz-Rakowska: None.

1192
Beneficial effects of combination therapy with pioglitazone and
dapagliflozin on diabetic nephropathy in db/db mice
E. Han1, Y. Cho2, Y.-H. Lee2, B.-W. Lee2, E. Kang2, B.-S. Cha2;
1Keimyung University School of Medicine, Daegu, 2Yonsei University
College of Medicine, Seoul, Republic of Korea.

Background and aims: Although dapagliflozin and pioglitazone have
glucose lowering and anti-inflammatory effects, the therapeutic effica-
cy of combination therapy on diabetic nephropathy has not been in-
vestigated. The aim of this study was to investigate the therapeutic
effect of combination therapy in an animal model to support the ex-
perimental rationale for the combination therapy of dapagliflozin and
pioglitazone.
Materials and methods: 9-week-old male db/db mice were randomly
assigned to four groups with (1) vehicle, (2) dapagliflozin-, (3) pioglita-
zone-, (4) dapagliflozin and pioglitazone combination-treated groups.
Dapagliflozin (2 mg/kg/day), and pioglitazone (30 mg/kg/day), and com-
bination (dapagliflozin 2 mg/kg/day + pioglitazone 30 mg/kg/day) were
administrated by oral gavage for 9 weeks. To further understand cellular
mechanisms underlying the protective effect of combination treatment,
protein expressions and cell survival of HK-2 cells were studied.
Results: The mean random blood glucose and urine albumin-creatinine
ratio were lowered in all treatment groups (P<0.05). Glomerular tuft area
and mesangial expansion of kidney were the most suppressed in the
combination group. Podocyte foot process width and glomerular base-
ment membrane thickness were decreased regardless of the treatment, and
the combination group showed the lowest renal hypertrophy progression
(P<0.05). The combination treatment decreased the expression of TGF-
beta, type IV collagen, and type 1 collagen in renal cortex. High glucose
and palmitic acid upregulated TGF-beta and IL-6, and stimulated
angiotensinogen and renin expressions. Treated HK-2 cell with those 3
medications inhibited TGF-beta expression (all P<0.05), only combina-
tion treatment decreased angiotensinogen expression (P=0.033).
Furthermore, combination treatment enhanced cell survival in the pres-
ence of high glucose and palmitic acid (P=0.001).
Conclusion: Dapagliflozin and pioglitazone treatment preserved renal
function in db/db mice and the combination therapy showed the best
beneficial effects. These findings suggest that the combination therapy
might prevent the progression of diabetic nephropathy in patients with
type 2 diabetes.
Supported by: a grant from Astra Zeneca
Disclosure: E. Han: None.
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Topical linagliptin is on par to systemically acting linagliptin in
improving diabetic wound healing in db/db mice
T. Klein1, D. Maucher1,2, M. Mark1, S. Frank2;
1Department of CardioMetabolic Disease Research, Boehringer
Ingelheim Pharma GmbH & Co. KG, Biberach, 2Pharmazentrum
Frankfurt, Klinikum der Johann Wolfgang Goethe-Universität,
Frankfurt am Main, Germany.

Background and aims: Linagliptin is a potent dipeptidyl peptidase
(DPP)-4 inhibitor, approved as an oral treatment for patients with type 2
diabetes mellitus. We recently reported that linagliptin improved diabetic
wound healing disorders in obese (ob/ob) mice. The observed improved
re-epithelialization of the wounded skin was associated with an improved
glucose tolerance in the animals and also with a reduction in inflamma-
tory polymorphonuclear neutrophil infiltration. In order to discriminate
the anti-hyperglycaemic effect from potential other effects, we tested
different topical formulations of linagliptin which caused either relevant
systemic exposure of linagliptin in the plasma, or not. The aim of this
study was to evaluate whether linagliptin exerts direct effects on the skin
which are not mediated via improved glucose control.
Materials and methods: 8 to 12 week old female diabetic db/dbmice or
CD-1 mice (Charles River) were wounded with 4 full excisional wounds
on the back of each animal. Oil/water emulsions of Linagliptin (0.5%,
0.01%, and 0.001%) were prepared and administered (~1 mg every sec-
ond day) with a sterile applicator to each wound. Wound closure and
histology were monitored after 10 days. For drug monitoring in plasma,
blood was taken 3 hours after last application. DPP-4 activity, glucose,
and active glucagon-like peptide-1 (GLP-1) were also monitored.
Results: In the pilot study in CD-1 mice, we aimed to define topical
linagliptin formulations which did and did not show systemic DPP-4
inhibition. DPP-4 activity (relative fluorescence unit [RFU]) in plasma
was 1284±43.8 RFUwith vehicle and significantly (p<0.01) reduced with
the 0.5% (272.5±6.3 RFU) and the 0.01% (500.5±13.4 RFU) linagliptin
formulations, but there was no reduction with the 0.001% formulation
(1206±42 RFU). Topical formulations of 0.5% and 0.001% were subse-
quently used in db/dbmice. Wound closure in vehicle-treated db/dbmice
was 18.7±2.8% after 10 days, which was significantly (p<0.01) improved
in animals receiving the 0.5% (74±6.6%) and 0.001% (64.7±15.9%) for-
mulations. In contrast, active GLP-1 was only increased with the 0.5%
formulation (0.73±0.19 ng/ml, p<0.001) compared with controls (0.067
±0.02 ng/ml) and the 0.001% formulation (0.17±0.12 ng/ml, n.s). In line
with this observation, there was no reduction of DPP-4 activity in vehicle-
(1857±142 RFU) and 0.001%-treated mice (1882±272.1 RFU) and a
significant reduction in 0.5%-treated mice (528.8±68.2 RFU,
p<0.0001). Fed glucose levels were only significantly (p<0.05) reduced
compared to vehicle in the 0.5%-treated group by 31 ± 2.6%.
Conclusion: Topical linagliptin at doses that were shown not to affect
systemic DPP-4 activity nor active GLP-1 levels was equipotent to sys-
temically acting linagliptin at improving diabetic wound healing. These
findings suggest a mechanism that involves local DPP-4 substrates rather
than systemic DPP-4 inhibition and glucose control.
Supported by: Boehringer Ingelheim & Eli Lilly and Company Diabetes
Alliance
Disclosure: T. Klein: Employment/Consultancy; Boehringer Ingelheim.

1194
Linagliptin alleviates podocyte injury and enhances glomerular
nephrin expression in a model of type 2 diabetes
A.I. Korbut1, V.V. Klimontov1, N.P. Bgatova1, Y.S. Gavrilova1, I.Y.
Ischenko1, N.B. Orlov1, A.S. Dozenko2, E.L. Zavjalov2;
1Scientific Institute of Clinical and Experimental Lymphology, 2Federal
Research Center "Institute of Cytology and Genetics of SB RAS",
Novosibirsk, Russian Federation.

Background and aims: A growing body of evidences indicates the po-
tency of dipeptidyl peptidase-4 (DPP-4) inhibitors for reducing of albu-
minuria in diabetes. It have been demonstrated that the disturbances in
podocyte function can be responsible for elevation of albumin excretion
rate at initial stages of diabetic nephropathy. Expression of nephrin and
other key podocyte-specific proteins are downregulated in diabetes.
Therefore, the aim of our study was to assess the effect of DPP-4 inhibitor
linagliptin on podocyte structure and glomerular nephrin expression in
db/db diabetic mice.
Materials and methods: Eight-week-old male diabetic db/db mice
(BKS.Cg-Dock7m+/+Leprdb/J) were treated with linagliptin (10 mg/kg
per day by gavage) or vehicle for 8 weeks. Non-diabetic heterozygous
db/+ mice were acted as control. The concentrations of insulin, glucagon,
leptin and resistin in blood plasma were determined by Multiplex analy-
sis, and body composition was assessed by MRI at week 0 and 8 of
experiment. Renal structural changes were analyzed quantitatively from
the light and electron microscopic images. Nephrin staining in glomeruli
was assessed by immunohistochemistry.
Results: Severe hyperglycemia and obesity developed prior to the begin-
ning of experiment in db/db mice. These mice demonstrated substantially
elevated serum levels of leptin and insulin and increased fat percentage at
week 0 and week 8 (all p<0.00001). The blood glucose levels remained
markedly elevated throughout the experiment in both linagliptin and ve-
hicle groups. Nevertheless, linagliptin-treated mice, as compared to
vehicle-treated animals, demonstrated attenuated mesangial expansion
estimated by fractional mesangial volume (p=0.03). The width of glomer-
ular and tubular basement membrane was diminished by linagliptin sig-
nificantly (p=0.03 and p=0.007 respectively). Podocytopathy in diabetic
mice was manifested by the foot process effacement. In linagliptin group,
as compared to placebo, the mean width of podocyte foot process was
reduced and the number of podocyte foot processes was increased signif-
icantly (both p<0.01). Vehicle-treated diabetic mice had weak staining for
nephrin in glomeruli. Meantime, the volumetric density of nephrin-
expressing glomeruli was increased markedly in linagliptin group
(p=0.02).
Conclusion: The data from the current study demonstrate that DPP-4
inhibitor linagliptin ameliorates podocyte injury and enhances glomerular
expression of nephrin in a model of type 2 diabetic nephropathy. The data
provide further explanation for the mechanism of antialbuminuric effect
of DPP4 inhibitors in diabetes.
Supported by: RFMEFI61914X0005, RFMEFI62114X0010
Disclosure: A.I. Korbut: None.

1195
Differential effects of experimental diabetes versus chronic polyuria
on the rat bladder transcriptome
E.A. Hindi, L.A. Zeef, A.S. Woolf, N.J. Gardiner;
The University of Manchester, Manchester, UK.

Background and aims: Polyuria occurs in both clinical and experimental
diabetes. Early symptoms of diabetic bladder dysfunction manifest clin-
ically as overactive bladder (e.g. urgency, increased frequency of urina-
tion). Whilst at later stages diabetic cystopathy is associated with de-
creased sensation, overflow incontinence and micturition problems. A
high post-void residual urine volume can predispose patients to lower
urinary tract infections and increase risk of kidney damage. Late stage
changes may reflect more chronic effects of hyperglycaemia on the blad-
der. The aim of this study was to compare the impact of long-term (16
weeks) experimental diabetes (with associated polyuria) to polyuria alone
on the transcriptome of the rat urinary bladder.
Materials and methods: Adult male Wister rats (starting weight 289-
425g) were either left untreated, treated with streptozotocin (STZ;
55mg/kg, i.p.) or with 5% sucrose in their drinking water for 16 weeks
in accordance with the UK Animals Scientific Procedure Act (1986) and
institutional regulations. Water consumption was monitored for the

Diabetologia (2017) 60 (Suppl 1):S1–S608S550



duration of the study. After 16 weeks, the rats were culled, bladders were
removed, weighed and processed for either histology or RNA analysis by
Affymetrix GeneChip® rat genome 230 2.0 array. dChip (V2005) was
used to perform the outlier analysis and check technical quality. Quintile
normalisation and background correction were conducted using RMA.
GeneVene and Ingenuity Pathway Analysis (IPA) software were used to
analyse data and identify over-represented pathways with differentially
expressed genes (p<0.05; with fold change>1.3). Statistical Analysis was
performed using Graphpad Prism.
Results: Both STZ-diabetic and sucrose-treated rats rapidly developed
polydipsia, drinking significantly more than age-matched non-diabetic
control rats, and this was associated with a significant increase in the
weight of the bladders in both groups compared to non-diabetic controls
(p<0.05). GeneChip analysis revealed that STZ-induced diabetes caused
significant dysregulation of 1467 transcripts in the bladder comparedwith
non-diabetic control rats (56.9% upregulated; 43.1% downregulated).
The 5 most upregulated transcripts were Grem1 (+27.9), Sgcg (+10.9),
Ildr2 (+7.7), Bdnf (+7.4) and Adprhl1 (+4.7). Sucrose-treatment caused
fewer (366) transcripts to significantly change compared to control rats
(34.7% upregulated; 65.3% downregulated). The 5 most upregulated
transcripts were Grem1 (+4.2), Ildr2 (+3.2), Cyr61 (+3.0), Ctgf (+2.5)
and Acta2///Actc1 (+2.5).GeneVenn analysis revealed 1298 differentially
expressed transcripts were exclusively affected by experimental diabetes,
while only 197 transcripts were exclusively related to sucrose-treatment.
Interestingly, IPA analysis revealed significant dysregulation of 45 path-
ways in the bladders of STZ-diabetic rats compared with non-diabetic
controls, including 'Axonal Growth-Related' and 'Extracellular Matrix-
Related' pathways.
Conclusion: Late-stage pathogenic changes have not been thoroughly
characterised in the STZ-rat urinary bladder to date, nor compared to
diuresis-induced remodelling. Our data provide a detailed comparison
of the distinct effects of diabetes and of polyuria on the urinary bladder
that reveal specific transcriptomic changes that may contribute to diabetic
bladders dysfunction.
Supported by: King Abdulaziz University, Saudi Arabia
Disclosure: E.A. Hindi: Grants; King Abdulaziz University, Saudi
Arabia.

PS 107 A complicated story:
complications of diabetes

1196
An under-recognised complication: the presence of cheiroarthropathy in
the type 1 diabetes exchange
G. Aleppo1, N. Foster2, M. Wu2, M. Clements3, M. Rickels4, R. Beck2;
1Northwestern University, Chicago, 2Jaeb Center for Health Research,
Tampa, 3Children's Mercy Hospital, Kansas City, 4University of
Pennsylvania Perelman School of Medicine, Philadelphia, USA.
Background and aims: Diabetic cheiroarthropathy is a long-term com-
plication of diabetes that often causes significant morbidity with impaired
ability to complete activities of daily life. This complication has not been
well studied in individuals with type 1 diabetes (T1D). To quantify the
frequency of cheiroarthropathy in adults (>18 yrs old) with T1D, T1D
Exchange registry participants were invited to complete a survey to ad-
dress this question as well as to assess participant and clinical character-
istics associated with the diagnosis.
Materials and methods: 6,200 adults in the T1D Exchange clinic regis-
try were invited to complete an internet-based survey inquiring about the
diagnosis of cheiroathropathy- specifically asking about the diagnosis and
treatment of frozen shoulder, carpal tunnel syndrome, trigger finger,
Dupuytren’s contracture, and limited joint mobility. 1,912 adults (62%
female, 90% non-Hispanic White, mean age 40 yrs, median diabetes
duration 20 yrs, mean HbA1c 7.8%) responded (response rate 32%).
Results: 586 (31%) adults indicated diagnosis of 1 or more joint problem;
293 (50%) were diagnosed with frozen shoulder, 293 (50%) with trigger
finger, and 261 (45%) with carpal tunnel, thus showing the concomitant
presence of multiple joints involvement in some participants. Only 92
(16%) and 66 (11%) were diagnosed with Dupuytren’s contracture and
limited joint mobility, respectively. Adults diagnosed with joint disease
were more likely to be older (mean 53 yrs vs. 34 yrs; P<0.001) and had
longer duration of diabetes (median 35 yrs vs. 16 yrs; P<0.001). 333
(57%) participants were treated through physical therapy, 293 (50%)
through surgery, and 234 (40%) with steroids, highlighting the fact that
multiple therapy modalities have been used for some survey participants.
HbA1c levels at the time of survey completion were 7.6% in participants
with cheiroarthropathy vs 7.9% in participants who did not report
cheiroarthropathy.
Conclusion:With one-third of survey respondents noting a history of the
condition, cheiroarthropathy is common in adults with type 1 diabetes.
Development of standards of care for early recognition and treatment of
diabetic cheiroarthropathy is needed, particularly for older adults and
individuals with long-term diabetes. Counseling on the risk of
cheiroarthropathy is warranted in clinical practice so patients are aware
that they should seek medical attention should symptoms arise.
Supported by: Leona M. and Harry B. Helmsley Charitable Trust
Disclosure: G. Aleppo: None.

1197
Lower limb amputation in diabetes: incidence estimates and patients
characterisation
A. Déruaz-Luyet1, C. Raabe2, L.L. Lavery3, K.G. Brodovicz4;
1Boehringer Ingelheim, 2Global Epidemiology, Boehringer Ingelheim,
Ingelheim am Rhein, Germany, 3Wound Care Clinic, University of
Texas Southwestern, Dallas, 4Global Epidemiology, Boehringer
Ingelheim Pharmaceuticals Inc, Ridgefield, USA.

Background and aims: Diabetes Mellitus (DM) is the leading cause of
lower limb amputation (LLA) in adults in the US. It is not clear how the
incidence of LLAvaries between type 1 (T1DM) and type 2 DM (T2DM).
Using data from the Truven Health MarketScan databases, we evaluated
the incidence rate of LLA in patients with and without T1DM or T2DM
and assessed the presence of comorbidities at the time of the LLA.
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Materials and methods: Using the Aetion evidence platform (Aetion,
Inc., New York, New York, USA), we analysed data from 2010-2014.
Four cohorts of patients were defined based on the presence of DM
claims: no-diabetes, any DM, T1DM and T2DM. Cases of non-
traumatic LLAwere identified using diagnosis and procedure codes. All
patients had at least one year of enrollment prior to cohort entry. Analyses
were restricted to patients with no history of lower limb amputation. We
evaluated the incidence rate per 1000 person-year (PY), and 95% confi-
dence interval (CI), by DM cohort and sex.We also assessed the presence
of comorbidities in the 4 weeks preceding the LLA.
Results:Mean age (SD) was 42.8 years (17.1) in the no-diabetes, 56.8 years
(14.0) in the anyDM, 50.6 years (18.2) in the T1DMand 57.8 years (12.3) in
the T2DM cohorts. Proportion of men was between 47.2% in the no-
diabetes and 53.5% in the T1DM cohorts. Crude overall incidence rates
and confidence interval of LLA were 0.08 (0.08, 0.09) in the no-diabetes,
1.50 (1.48, 1.52) in the any diabetes, 5.79 (5.56, 6.03) in the T1DM and 1.62
(1.59, 1.65) in the T2DM cohorts. In all three diabetes cohorts, LLA inci-
dencewas about 1.5 to 2 times higher inmen thanwomen. In the four weeks
preceding the LLA, compared to non-diabetics, patientswithDMmore often
had a claim for Charcot foot (1.8% vs 0.2%), foot and leg ulcers (73.3% vs
39.7%), and cellulites (56.5% vs 29.3%) or osteomyelitis (65.0% vs 34.8%).
Foot deformities were in contrast more often reported in non-diabetics
(16.7% vs 5.4%). Claims for end-stage renal disease were most frequently
reported in association with LLA in T1DM patients (29.4%).
Conclusion:We observed a higher incidence rate of LLA in T1DM than
T2DM and in men than women when measured over the same period in a
US-based insurance claims database. This could be due to differences in
stage of the disease or imbalances in risk factors between groups, such as
smoking status which could not be assessed.

Disclosure: A. Déruaz-Luyet: Employment/Consultancy; Employee of
Boehringer Ingelheim.

1198
Less cortical folding in adult patients with longstanding type 1
diabetes is related to cognition and diabetes duration
R.G. IJzerman1, M.D. Steenwijk2, J. Landeira-Fernandez3, M. Klein4, F.
Barkhof2, A.C. Moll5, M. Diamant1, F.J. Snoek4, E. van Duinkerken1,6;
1Amsterdam Diabetes Centre / Department of Internal Medicine, VU
University Medical Centre, , 2Department of Radiology and Nuclear
Medicine, VU University Medical Centre, Amsterdam, Netherlands,
3Department of Psychology, Pontifícia Universidade Católica Rio de
Janeiro, Rio de Janeiro, Brazil, 4Department of Medical Psychology,
VU University Medical Centre, Amsterdam, 5Department of
Ophthalmology, VU University Medical Centre, Amsterdam,
Netherlands, 6Department of Functional Neuroimaging, Instituto
Estadual do Cérebro Paulo Niemeyer Rio de Janeiro, Rio de Janeiro,
Brazil.

Background and aims: In adults with type 1 diabetes (T1DM) mild
subcortical volume loss with intact thickness has been previously found.
Until early adulthood the cortical structure shows fast developmental
changes. Cortical gyrification, the folding of the cortex, on the other hand
takes place in the 3rd trimester of pregnancy and remains stable during
childhood development. Folding is important for intellectual and cogni-
tive functioning in other populations and may also be related to cognitive
decrements in T1DM.
Materials andmethods: Thus, cortical gyrification was calculated using
FreeSurfer5.3 in 51 adult T1DM patients with and 53 without prolifera-
tive retinopathy, and 49 controls. Additionally, the longitudinal 4-year
trajectory of folding changes was determined in 25 randomly selected
patients with complications and 25 matched controls. Differences in fold-
ing were correlated to cognition and disease variables in the patient group
as a whole. Analyses were corrected for age, sex, systolic blood pressure,
and depressive symptoms. Corrections for multiple vertex testing was
performed using the strict Family Wise Error (FWE) method.
Results: At baseline, relative to controls, all patients as a group showed
lower gyrification in the left supramarginal and inferior parietal cortices,
as well as in the right supramarginal, frontal, and temporal lobe. Patients
with complications drove these effects, although in the temporal lobe
folding was lower in patients without complications versus controls as
well (all PFWE<0.05). There were no between patient group differences or
changes in gyrification over 4 years in the 25 patients with complications
relative to controls. Lower right hemisphere cortical folding at baseline
was related to lower attention (β=0.248), higher age (β=-0.197), being
female (β=-0.292), longer disease duration (β=-0.235), having prolifer-
ative retinopathy (β=-0.214), and greater left carotid intima media thick-
ness (β=-0.220), with age and sex as the strongest predictors (all P<0.05),
but did not predict changes in cognition after 4 years.
Conclusion: Cortical gyrification, which is characterized by the relative
absence of developmental changes, is affected by T1DM and additionally
proliferative retinopathy. No progression in loss of cortical folding was
found in this middle-aged adult sample of patients with proliferative
retinopathy.
Supported by: DDRF / EFSD/Lilly
Disclosure: R.G. Ijzerman: None.

1199
hMT/V5 is more affected with age than other brain regions in
patients with type 2 diabetes
M.S. Al-Rawi1, J.V. Duarte2, M. Castelo-Branco2;
1Universidade de Aveiro, Aveiro, 2Universidade de Coimbra, Coimbra,
Portugal.

Background and aims: Type 2 Diabetes (T2D) may derive potential
complications to several organs in humans. In this study, we investigated
T2D brain complications using spatially separated speeds as stimuli to
infer if the age is associated with complications in the visual cortex. The
results are compared to Brodmann Area 7 (BA7; which has a role in
locating objects in space) and the cingulate gyrus (CG; which has a role
in emotion formation and processing, learning and memory). hMT/V5,
BA7, and CG showed higher significance than more than 30 other brain
regions that we have investigated in this study.
Materials andmethods:Each stimulus contained two spatially separated
dots moving back-and-forth in a maximally ambiguous difficult task,
where both dots moved with the same speed and the subjects clicked a
button to indicate the side of the faster dot. The other control-stimuluswas
a fixation point. The two dots are projected on different visual hemifields
and hemispheres. The size of the image in the screen-pad was 22.62º ×
17.06º visual angles and the subjects viewed the image at 50cm distance
through a mirror, had their head movements restricted and viewed the
stimuli monocularly with the dominant eye while the other eye was cov-
ered with an opaque eye-patch. Using a 3 Tesla scanner, functional and
structural MRI have been acquired for 56 T2D patients aged (mean: 47.9
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± 6.2; max: 73) and 73 healthy aged (mean: 58.2 ± 8.6; max: 71) healthy
controls.
Results: For each functional MRI volume, we performed de-trending;
skull stripping using FSL (FMRIB Software Library); motion correction,
coregistration and normalization using SPM8 (Statistical Parametric
Mapping). Anatomical ROIs have been generated in MNI space using
the WFU PickAtlas. Moreover, we used pattern classification (Princeton
MVPA toolbox) to predict the stimuli presented to each subject. We
performed N-way Analysis of Variance (ANOVA) on the classification
results that showed differences, via independent samples t-test, between
T2D and controls in BA7, p(BA7L)=0.00003 and p(BA7R)=0.002; CG,
p(CGL)=0.0006 and p(CGR)=00.04; and hMT/V5, p(hMT/V5-
L)=0.00005 and p(hMT/V5-R)=0.00005. The results showed that the
age significantly affects hMT/V5 more than BA7 and CG in T2D pa-
tients, as illustrated in Table 1.
Conclusion: This study has shown that the age may provoke more com-
plications to hMT/V5 than other brain regions in T2D.We also performed
similar analysis on the insula and BA6 and we found no relation with age
in T2D (not reported due to lack of space). To confirm howmuch the age-
provoked brain complications are related to diabetic retinopathy that ex-
ists in some patients of the used T2D sample, diabetic retinopathy scores
have been used in the analysis. N-way ANOVA showed no relation be-
tween T2D and controls with regard to the age and the scores of diabetic
retinopathy estimated using ETDRS schema scaled from 10 to 90 (age
factor; F = 0.1, Prob>F is 0.7526). This clearly indicates that the detected
hMT/V5 age-complications in T2D are not necessarily related to diabetic
retinopathy.

Supported by: DoIT–Diamarker QREN13853, UID/NEU/04539/2013-
COMPETE
Disclosure: M.S. Al-Rawi: None.

1200
The implications of insulin like growth factor 1 receptor in type 2
diabetes-related injuries of brain structure and function
F. Su;
Southeast University, Nanjing, China.

Background and aims: Patients with type 2 diabetes (T2D) showed
significantly increased risk for various neurological and psychiatric dis-
orders, such as major depression and dementia, which result from injuries
of brain structure and function. Previous epidemiological and molecular
investigations have highlighted the importance of insulin like growth
factor 1 receptor (IGF1R) in maintaining normal brain function.
However, the corresponding in vivo neurobiology of IGF1R was poorly
understood. The present study aimed to reveal the associations between
IGF1R and brain structure and neural function in T2D patients via
genetic-imaging approach.
Materials and methods: A total of 168 patients with T2D were enrolled
in the study, and every participant went through clinical evaluations,
structural and functional magnetic resonance imaging (MRI) scans.

High-throughput sequencing of IGF1R gene was utilized, and 23 single
nucleotide polymorphisms (SNPs) entered the further genetic-imaging
analysis after quality control. The associations with IGF1R polymor-
phisms and brain structure and function were investigated.
Results: In terms of brain structure, both rs17847195 (β = -0.44, FDR-
corrected P = 0.023) and rs2684788 (β = -0.38, FDR-corrected P = 0.039
) showed significantly associations with total brain volume. Furthermore,
rs1815009 had significantly influence on volume of entorhinal cortex (β
= -0.36, FDR-corrected P = 0.043). Regarding the neural activity, inter-
actions were detected with rs2016347 and neural activity within right
praecuneus (β = -0.58, FDR-corrected P = 0.013). Moreover,
rs1815009 also modified the neural activity within left medial prefrontal
cortex (β = -0.49, FDR-corrected P = 0.019).
Conclusion: The genetic-imaging approach expanded our understanding
for the mechanisms underlying the implications of IGF1R in T2D-related
injuries of brain structure and function, and alleviating the dysfunction of
IGF1R may be a promising approach to relieve neurological and psychi-
atric disorders for patients with T2D.

Disclosure: F. Su: None.

1201
The relationship between blood glucose control and xanthine
oxidoreductase activity in patients with diabetes
K. Washio1, Y. Kusunoki1, F. Ochi1, K. Osugi1, M. Ohigashi1, T.
Sukenaga1, T. Murase2, T. Nakamura2, T. Matsuo1, M. Miuchi1, T.
Katsuno1, M. Namba1, H. Koyama1;
1Division of Diabetes, Endocrinology andMetabolism, Hyogo College of
Medicine, Nishinomiya, 2Sanwa Kagaku Kenkyusho, Mie, Japan.

Background and aims: The enzyme xanthine oxidoreductase (XOR)
catalyzes the formation of uric acid (UA) from hypoxanthine and xan-
thine, which in turn are products of purine metabolism starting from
ribose-5-phosphate. Besides the synthesis of UA, basic research has sug-
gested that XOR is involved in the regulation of reactive oxygen species,
adipogenesis, and peroxisome proliferator-activated receptor-γ
(PPAR-γ). Indeed, it has been reported that XOR activity is associated
with development of cardiovascular events and the progression of ne-
phropathy. XOR activity has been shown to be much lower in humans
than in rodents, which makes its accurate measurement difficult. A novel
method that uses mass spectrometry to measure [13C2,

15N2]UA using
[13C2,

15N2]xanthine as a substrate has been recently established to accu-
rately determine plasma XOR activity in humans. We applied this novel
method to accurately measure plasma XOR activity in patients with dia-
betes and evaluated its relationship with clinical parameters including
glycemic control, diabetes type, body mass index (BMI), and uric acid
metabolism.
Materials and methods: A total of 71 patients (females, 38; males, 33;
mean age, 48.5 ± 16.3 years), including 36 with type 1 diabetes and 35
with type 2 diabetes, were enrolled. Blood samples were collected under
fasting conditions in the early morning to measure plasma XOR activity
and other parameters.
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Results: The natural logarithmic value of XOR activity (ln-XOR) in the
plasma was 3.8 ± 1.0 pmol/h/mL, while serum UA levels were 5.0 ± 1.5
mg/dL. Positive significant correlations (p < 0.05) of ln-XOR with
HbA1c and BMI were observed (r = 0.249; HbA1c, r = 0.336; BMI).
Multiple regression analysis revealed that both HbA1c (β = 0.276, p =
0.031) and BMI (β = 0.326, p = 0.022) were useful predictors of ln-XOR
activity and that serum UA levels had a negative correlation with HbA1c
(β = -0.256, p < 0.01).
Conclusion: Plasma XOR activity is associated both with worsening of
glycemic control and adiposity, but not with serum UA in patients with
diabetes. This raises the possibility that even with low serum UA levels,
increased XOR activity may induce oxidative stress in patients with poor
glycemic control.
Clinical Trial Registration Number: No. 2135
Disclosure: K. Washio: None.

1202
Development of the metabolic syndrome after orthotopic liver
transplantation and relation with morbidity and mortality: a five
year follow-up study
M.E. Lunati1, R. Caccia1, V. Grancini1, V. Resi1, E. Palmieri1, A.
Gaglio1, G. Pugliese2, E. Orsi1;
1Department of Clinical Sciences and Community Health, University of
Milan, Endocrinology and Diabetology Unit, IRCCS Fundation Ca’
Granda H Maggiore Policlinico, Milan, 2Department of Clinical and
Molecular Medicine, Università degli Studi di Roma La Sapienza
Facoltà di Medicina e Psicologia, Rome, Italy.

Background and aims: The metabolic syndrome (MS) is a well-known
complication of orthotopic liver transplantation (OLT) and may contrib-
ute to morbidity and mortality, especially by increasing the risk of car-
diovascular disease (CVD). The present is a prospective study that was
conducted to evaluate the development of the MS after OLT and its
impact on morbidity and mortality over a 5-year follow-up.
Materials and methods: Eighty-four cirrhotic patients (75% male,
mean age 53.9 ± 9.3 years) were evaluated at baseline and yearly
for 5 years after OLT. The MS was defined according to the 2004
Adult Treatment Panel-III criteria. Complications, including major
CVD events, infections, de novo malignancy and acute graft rejec-
tion, were recorded.
Results: Prevalence of the MS increased from 14/84 (16.6%) at baseline
to 32/81 (39.5%) at year 1. During this period, 2 patients died (one with
and one without the MS) and one was lost at follow-up. During the
following 4 years, prevalence of the MS further increased to 34/73
(46.6%). Of patients with the MS at year 1, 9 reversed it, 18 did not,
and 3 died. Of those without the MS, 14 developed the MS, 20 did not,
and 5 died. Prevalence of obesity, arterial hypertension and hypertriglyc-
eridemia progressively increased from year 1 to year 5 (obesity from
14.8% to 19.2%; arterial hypertension from 56.8% to 68.5%; hypertri-
glyceridemia from 25.9% to 30.1%).Conversely, prevalence of diabetes
mellitus (DM) and low-HDL decreased from year 1 to year 5 (DM from
44.4%, 36/81, to 34.2%, 25/73; low-HDL from 34.5%, 28/81, to 27.4%,
20/73). Of patients with DM at year 1, 8 (22.2%) regressed and 4 died.
DM regression was more frequent in patients without than in those with
the MS (17.1% vs. 3%, p=0.05) and correlated inversely with the pres-
ence of the MS (r=-0.24, p=0.04). Of patients without DM at year 1, only
one, who was affected by the MS, developed DM de novo. Age (p=0.04),
BMI (p<0.001) and DM (p=0.03) at year 1 post-OLT were identified as
independent variables associated with development of the MS during the
subsequent 4 years. Patients who did not have the MS at any time from
year 1 to year 5 showed a lower prevalence of major CVD events (10.0%
vs.16.2%; p=0.31) and infections (40.0% vs. 55.8%; p=0.09) and a higher
prevalence of graft rejection (30% vs. 27.2%; p=0.50) and de novo ma-
lignancy development (16.6% vs. 9.3%; p=0.30), as compared with those
with the MS, though these differences did not achieve statistical

significance. Major CVD events positively correlated with
cyclosporine-based immunosuppressant therapy.
Conclusion: Even if development of the MS is an early phenomenon, its
prevalence continues to increase for many years after OLT. Life-style
intervention and individualization of immunosuppressant therapy may
lead to improved outcomes in OLT patients.
Disclosure: M.E. Lunati: None.

1203
Type 2 diabetes is complicated by obesity and sleep apnoea
syndrome: focussing in comorbidities
S. Kawasaki1, H. Shibata1, H. Misawa1, Y. Tamura1, T. Kondo2, Y.
Kondo3, Y. Terauchi3;
1Department of Endocrinology and Metabolism, Shonan Fujisawa
Tokushukai Hospital, 2Department of Respiratory Medicine, Shonan
Fujisawa Tokushukai Hospital, Fujisawa, 3Department of Endocrinology
and Metabolism, Yokohama City University, Yokohama, Japan.

Background and aims: Diabetes is characterized by high levels of blood
glucose, which can cause both microangiopathies, including retinopathy and
nephropathy, and macroangiopathies, including cerebral infarction, angina
pectoris/myocardial infarction, and peripheral arterial disease. On the other
hand, it has been reported that patients with sleep apnea syndrome (SAS),
which is characterized by repeated episodes of apnea and hypopnea, are
more likely to suffer from stroke, diabetes, and circulatory diseases, includ-
ing hypertension, angina pectoris, myocardial infarction, chronic heart fail-
ure, and arrhythmia, compared to healthy subjects. Vascular complications
are a common comorbidity in diabetes patients, which often results in ab-
sences from the workplace. It is therefore important to routinely evaluate
and, where appropriate, treat diabetes patients for SAS. In this study, we
focused on obesity, a known risk factor for SAS, and investigated the rela-
tionship between demographic and clinical variables on the one hand, and
SAS and associated comorbidities on the other, in clinically obese type 2
diabetes mellitus patients.
Materials and methods:We evaluated 1367 ambulant patients with type 2
diabetes mellitus with a BMI ≧ 30 kg/m2. Their demographic and clinical
data were recorded, as well as the presence of any systemic diseases. Their
Apnea-Hypopnea Index (AHI) was determined using a portable sleep poly-
graph, and they were assessed for SAS and associated comorbidities.
Results: Fifty-six patients (33males, 23 females) were retained for this study.
The characteristics of the sample were as follows: average age, 56.7 ± 14.0
years; disease duration, 11.4 ± 8.4 years; BMI, 33.6 ± 2.9 kg/m2; waist
circumference, 110.3 ± 9.7 cm; blood pressure, 136 ± 13 mmHg (systolic)
and 78 ± 11 mmHg (diastolic); 25% (14/56) were alcohol consumers; 50%
(28/56) were smokers; FBS, 165 ± 74 mg/dL; HbA1c, 7 .7±1.7%; fasting
blood CPR, 4.3 ± 1.9 ng/mL; HOMA-IR, 12 .7 ± 20.4; Cr, 0.88 ± 0.29 mg/
dL; and AHI 27.9 ± 22.1 (male, 30.3 ± 19.1; female, 24.6 ± 25.5). We found
that 6 patients (10.7%) had a history of intracranial lesions, 7 cases (12.5%)
had a respiratory comorbidity, 17 cases (30.4%) suffered from a circulatory
disease, and 4 cases (7.1%) had comorbid cancer. The prevalence of SAS
(AHI ≧ 15) was 75.8% (25/33) in males and 56.5% (13/23) in females.
Among patients with an AHI ≧ 15, there was a higher proportion of intracra-
nial lesions, including a history of cerebral infarction and encephalitis, sub-
arachnoid hemorrhage or subdural hemorrhage, and pituitary tumor, than
among patients with an AHI < 15 (p < 0.05). In addition, multivariable
analysis adjusted to age, sex, and BMI identified intracranial lesions as an
independent risk factor for the development of SAS.
Conclusion: There was a high prevalence of SAS in both male and
female patients with type 2 diabetes mellitus and a BMI ≧ 30 kg/m2. In
addition, our study demonstrates that SAS is found in patients with intra-
cranial lesions, and that an important proportion of patients with type 2
diabetes mellitus have a history of intracranial lesions. This is likely
related to the ageing of the Japanese society and strongly indicative of a
need to routinely evaluate and treat diabetes patients for SAS.
Disclosure: S. Kawasaki: None.
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Pancreatic size and fat content in diabetes: a systematic review and
meta-analysis of imaging studies
C.B. Leitao1, T.S. Garcia2, T.H. Rech3;
1Endocrine Division, Universidade Federal do Rio Grande do Sul,
2Universidade Federal do Rio Grande do Sul, 3Critical Care Division,
Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil.

Background and aims: Imaging studies are expected to produce reliable
information regarding the size and fat content of the pancreas. However,
the available information have produced inconclusive results. The aim of
this study was to perform a systematic review and meta-analysis of im-
aging studies assessing pancreas size and fat content in patients with type
1 and type 2 diabetes.
Materials and methods: Medline and Embase databases search was
performed. Studies evaluating pancreatic size (diameter, area or volume)
and/or fat content by ultrasound, computed tomography, or magnetic
resonance imaging in patients with type 1 diabetes and/or type 2 diabetes
as compared to healthy controls were selected. Sixteen studies including
2,593 subjects (284 with type 1 diabetes, 1,069 with type 2 diabetes, and
1,240 control subjects) were included in meta-analyses. Pancreas diame-
ter, area, volume, density, and fat percentage were evaluated.
Results: Pancreatic volume was reduced in type 1 diabetes (-38.72 cm3,
95%CI: -52.25 to -25.19, I2=70.2%, p for heterogeneity=0.018) and type
2 diabetes (-12.18 cm3, 95%CI: -19.1 to -5.25, I2=79.3%, p for hetero-
geneity=0.001) in comparison with controls (FIGURE). Fat content was
higher in type 2 diabetes vs. controls (+2.73%, 95%CI 0.55 to 4.91,
I2=82.0%, p for heterogeneity<0.001).
Conclusion: Individuals with both types of diabetes have reduced
pancreas size in comparison with control subjects. Patients with type
2 diabetes have increased pancreatic fat content. Further longitudinal
studies are required to elucidate the cause and effect relationship
between pancreatic size and diabetes, as well as the possible causes
of pancreas shrinkage and fat deposition. A better understanding of
the mechanisms of altered pancreas morphology and fat deposition in
diabetes may lead to new insights in preventing, predicting, and
treating diabetes.

Supported by: FIPE
Disclosure: C.B. Leitao: None.

1205
Risk of DKAwith Hamman's syndrome: a case control study and a
systematic review with a single case report
Y. Namiki, H. Sasaki, Y. Takano, H. Takamine, K. Inazumi, U.N. Osada;
Saiseikai Yokohama City Nanbu Hospital, Yokohama, Japan.

Background and aims: Hamman’s syndrome is spontaneous mediasti-
nal emphysema which often occurs during labor. It is also reported as a
rare complication of diabetic ketoacidosis (DKA). The primary compo-
nent of the pathophysiology is believed to be air leak from alveoli follow-
ed by high intrathoracic pressure from vomiting or hyperventilation.
Impaired surfactant of alveolar surface induced by severe acidemia may
also be another cause. We recently experienced a 40 year-old female
diagnosed with DKA presenting Hamman’s syndrome. She showed se-
vere acidemia and compensatory hyperventilation (pH 6.956, pCO2
13.7mmHg, respiratory rate 32/min). With an aim to reveal the clinical
characteristics and the risk factors of DKAwith Hamman’s syndrome, we
conducted a systematic literature review and a case control study.
Materials and methods: The case was defined as DKAwith Hamman’s
syndrome. In addition to our case, we searched case reports through two
electronic databases (PubMed and Ichushi) with language restriction to
English and Japanese. Keywords were “Hamman’s syndrome”, {“medi-
astinal emphysema” and “diabetes”} or {“pneumomediastinum” and “di-
abetes”}. We manually reviewed the literature by two physicians to con-
firm the diagnosis of DKA and Hamman’s syndrome. As for DKA con-
trol without Hamman’s syndrome, we included all the patients treated in
our hospital from April 2009 to January 2017. We excluded patients
under age 20 years old since pediatric DKA is seldom referred to our
hospital. We tested inter-group differences of the clinical characteristics
by two-sided t test. We also performed logistic regression analysis to
elucidate an independent risk factor of DKAwith Hamman’s syndrome.
Results: Among 100 cases pooled from 85 papers, 64% were male, median
pH and pCO2 were 7.13 and 15.9 mmHg respectively. Median respiratory
rate was 32/min. Adult cases accounted for 63% (n=63) and were compared
with 85 controls as shown in the table below. Hamman’s syndromewasmore
prevalent in younger age group and also in type 1 diabetes. The cases exhib-
ited frequent heart rate and respiratory rate. Blood gas analysis showed ex-
cessive acidemia and hypocapnia in Hamman’s syndrome. Logistic regres-
sion analysis revealed the independent risk factors were younger age
(Coefficient= -0.25, p<0.0001), faster heart rate (Coefficient=0.07, p=0.01),
lower pHand pCO2 (Coefficient= -22.1, p=0.02,Coefficient= -0.41, p=0.02).
Respiratory rate was not a significant factor possibly due to limited available
data (n=22).
Conclusion: Younger aged DKA with severe acidemia and hypocapnia
may be at the increased risk of Hamman’s syndrome.

Disclosure: Y. Namiki: None.
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1206
Usefulness of FRAX to predict the risk of fractures in a diabetic
Portuguese population
C. de Mello-Sampayo1, H. Canhão2, A. Rodrigues2, J. Branco2, M.C.
Marques1;
1Pharmacological Sc, Faculdade de Farmácia da Universidade de Lisboa,
2Nova Medical School, UNL, Lisboa, Portugal.

Background and aims: Several studies have shown that Diabetes
Mellitus is associated with an increased risk of fracture. In Portugal, it
is estimated that diabetes affects about 13% of the adult population.
Osteoporosis is characterised by an increased risk of fracture due to a
decrease in bone mass and/or deterioration of bone microarchitecture.
The WHO fracture risk assessment tool (FRAX), used in the decision to
institute anti-osteoporotic therapy, is an algorithm that estimates the prob-
ability of occurrence of fracture (major and hip) at 10 years taking into
account variables such as age, gender, previous fracture, family history,
low weight, body mass index, continued glucocorticoid therapy, rheuma-
toid arthritis, smoking, excessive alcohol consumption, adjusted, or not,
with bone mineral density (BMD). The aim of this study is to analyse the
power of the FRAX algorithm in the Portuguese diabetic population
without/with Dual-energy X-ray absorptiometry in the subpopulation -
diabetic women over 50.
Materials and methods: Individuals from the EpiReumaPt study (2011-
2013, 10,661 adults) with FRAX data (n=3545) were selected and divid-
ed according presence/absence of diabetes. The population was further
stratified by gender and age and the data analysed by non-parametric
Mann-Whitney test (males) and t-student. A 95% confidence interval
was considered.
Results: The EpireumaPt data revealed a sample population with a dia-
betes prevalence of 13,3%. The FRAX computedwithout BMDdata, was
higher in the diabetic group (n=474) for both major and hip fractures
compared to non-diabetic (n=3071) (5.42±0.24 vs 3.90±0.08, p<0.05
and 2.10±0.16 vs. 1.26±0.05, p<0.05, respectively). Nonetheless, the
subpopulations aged 50 or less years reveal a similar 10-year likelihood
of both types of fractures between diabetic and non-diabetic males (1.95
±0.45 vs 0.92±0.05, p=0.569 and 0.22 ±0.08 vs 0.11±0.01, p=0.325),
females (2.07±0.32 vs 1.89±0.03, p=0.577 and 0.21±0.06 vs 0.16±0.01,
p=0.470) as well as for males aged over 50 years (3.60±0.19 vs 3.29
±0.11, p=0.180 and 1.49±0.14 vs 1.28±0.08, p=0.217). Simply diabetic
women aged >50 years (n=248) have a significantly higher FRAX for
major and hip fractures compared to non-diabetic (n=1161) (6.80±0.41 vs
5.65±0.17, p=0.005 and 2.67±0.29 vs. 2.06±0.11, p=0.028). However,
when FRAX was adjusted with bone mineral density data, a similar 10-
year likelihood of both fractures types between diabetic (n=57) and non-
diabetic (n=189) is observed (7.92±0.89 vs 9.11±0.47, p=0.226 and 3. 09
±0.53 vs 3.83±0.36, p=0.300).
Conclusion: In a population sample with the same diabetes prevalence as
the Portuguese population, FRAX underestimates the risk of fractures in
diabetic patients except in diabetic women over 50. However, in those
diabetic women when bone mineral density is accounted the FRAX pow-
er of discerning fracture risk is lost. These results empower the recently
suggested risk underestimation of the FRAX algorithm in diabetic popu-
lation primarily when computed with bone mineral density.
Disclosure: C. de Mello-Sampayo: None.

1207
Estimating the risk of osteoporosis related fractures in a post-
menopause type 2 diabetic Portuguese population
M.C. Marques1, C. de Mello-Sampayo2, H. Canhão3;
1Pharmacological Sc, Faculdade Farmácia da Universidade de Lisboa,
2Pharmacological Sc, Faculdade Farmácia da Universidade de Lisboa,
3Nova Medical School, Universidade Nova Lisboa, Lisboa, Portugal.

Background and aims: Like diabetes (with an estimated prevalence of
13% of the adult population in Portugal), in particular type 2 diabetes,
osteoporosis is an increasingly prevalent disease. Post-menopause osteo-
porosis is characterised by an increased risk of fracture due to an accel-
erated decrease in bone mass and/or deterioration of bone
microarchitecture. Several studies have shown that type 2 diabetes is
associated with a poor bone quality and increased risk of fragility frac-
tures. The WHO fracture risk assessment tool (FRAX), adapted for
Portuguese population in 2013, and used in the decision to institute
anti-osteoporotic therapy, is an algorithm that estimates the probability
of occurrence of fracture (major and hip) at 10 years taking into account,
or not, the bone mineral density (BMD). FRAX provides valid prediction
without BMD values although its accuracy increases when BMD is con-
sidered. The aim of this study is to verify the accuracy of the FRAX
algorithm when computed, or not, with BMD in a Portuguese post-
menopause female population with and without type 2 diabetes.
Materials and methods: A female sample population aged between 50
and 81 years old (2016-17, n=159) from Sintra, a neighbourhood city of
the Portuguese capital, was assessed for the FRAX algorithm variables
(age, gender, previous fracture, family history, low weight, body mass
index, continued glucocorticoid therapy, rheumatoid arthritis, smoking,
excessive alcohol consumption) and the Dual-energy X-ray absorptiom-
etry evaluated using GE-Lunar. Patients with co-morbidities were exclud-
ed and the data divided according presence (n=67)/absence (n=84) of type
2 diabetes. The data was analysed by (paired or not) t-student. A 95%
confidence interval was considered.
Results: The FRAX computed without BMD data was higher in the type
2 diabetes female group for both major and hip fractures compared to
non-diabetic (6.5±0.5 vs 4.7±0.4, p=0.004 and 2.0±0.2 vs. 1.4±0.2,
p=0.043). When FRAX was adjusted with BMD data, a similar 10-year
likelihood of both fractures types between type 2 diabetes and non-
diabetic was observed (5.9±0.4 vs 5.1±0.4, p=0.158 and 1.6±0.2 vs 1.4
±0.2, p=0.446). In order to further understand these results, the undertak-
en analysis within each population group revealed a significantly lower
FRAX for major and hip fractures in type 2 diabetes group when using
DMO to compute it (5.9±0.4 vs 6.5±0.5, p=0.037 and 1.6±0.2 vs. 2.0
±0.2, p=0.025) while that of controls was significantly higher for major
fractures (5.3±0.3 vs 4.7±0.4 p=0.028) and similar for hip fractures (1.4
±0.2 vs 1.4±0.2 p=0.841).
Conclusion: The obtained results suggest that in a female population
sample over 50 years old, with no other identified morbidities except
for type 2 diabetes, the use of DMO as a FRAX variable underestimates
the risk of osteoporosis related fractures, which contrasts with the signif-
icant impact of its use to compute the major fractures FRAX of non-
diabetic patients (increase). However the accuracy of FRAX to predict
hip fractures is not affected by the use of BMDwhen considered morbid-
ities are absent. These results suggest that for type 2 diabetes patients
BMD might be a confounding factor to estimate the risk of fractures.
Disclosure: M.C. Marques: None.

1208
Low skeletal muscle mass is at increased risk of all-cause mortality in
patients with type 2 diabetes
H. Miyake, I. Kanazawa, T. Sugimoto;
Internal Medicine 1, Shimane University Faculty of Medicine, Izumo,
Japan.

Background and aims: Skeletal muscle is known to be an important
tissue for insulin action and glucose metabolism. It is considered that
the disturbance of glucose metabolism leads to loss of skeletal muscle
in type 2 diabetes mellitus (T2DM) and vice versa. Thus, loss of muscle
mass is a serious problem in patients with T2DM. It has been shown that
patients with diabetes have low muscle mass of limbs, which may affect
the increased mortality. However, there is no evidence to show whether
the muscle mass reduction is associated with the mortality risk in patients
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with T2DM. This study thus aimed to examine whether skeletal muscle
mass index (SMI) were associated with the mortality rate in patients with
T2DM.
Materials and methods: This is a historical cohort study with the end-
point of all-cause mortality in T2DM. A total of 141 postmenopausal
women and 163 men (mean age of 66.1 and 64.4 years at baseline,
respectively) were recruited whose appendicular skeletal muscle mass
(ASM) was evaluated by dual-energy X-ray absorptiometry at Shimane
University Hospital. SMI was calculated by the following formula: ASM
/ height2. Low skeletal muscle mass was defined as SMI <5.4 kg/m2 for
women and <7.0 kg/m2 for men according to the criteria of Asian
Working Group for Sarcopenia. The participants were observed up to 7
years from the start of this study, and the association between SMI at
baseline and the mortality rate was examined by the Kaplan-Meier meth-
od, the logrank test, and Cox regression analysis.
Results: The numbers of postmenopausal women and men with lower
SMI were 17 (12.1%) and 69 (42.3%), respectively. During the follow-up
period (average 6.2 years for postmenopausal women and 5.9 years for
men), 14 postmenopausal women (9.9%) and 32 men (19.6%) died, re-
spectively. Postmenopausal womenwith lower SMI had significant lower
body mass index (BMI) compared to those with higher SMI (20.1 ± 2.4
kg/m2 v.s 25.3 ± 4.4 kg/m2, p < 0.001). Men with lower SMI had signif-
icant lower BMI and lower fasting C-peptide levels compared to those
with higher SMI (BMI: 20.8 ± 2.5 kg/m2 v.s 24.6 ± 2.6 kg/m2, p < 0.001;
C-peptide, 1.4 ± 0.7 ng/mL v.s 1.8 ± 1.1 ng/mL, p = 0.021). The Kaplan-
Meier method and the logrank test indicated that lower SMI levels were
significantly associated with higher mortality risk both in men and post-
menopausal women (p = 0.008 and p = 0.014, respectively). In the Cox
regression analysis adjusted for age, duration of T2DM, HbA1c, serum
creatinine, and fasting C-peptide, SMI was significantly and inversely
associated with the mortality risk [for postmenopausal women, hazard
ratio (HR) = 6.20, 95% confidence interval (CI) = 1.46-26.28, p =
0.013; for men, HR = 2.46, 95%CI = 1.13-5.37, p = 0.023]. Moreover,
after additional adjustment for BMI, the association remained significant
in postmenopausal women (HR = 5.97, 95%CI = 1.04-34.37, p = 0.045)
and marginal association was shown in men (HR = 2.38, 95%CI = 0.92-
6.14, p = 0.074).
Conclusion: The present study showed that lower SMI was associated
with the increased all-cause mortality in patients with T2DM.
Furthermore, BMI-independent associationwas found in postmenopausal
women. Therefore, the preservation of skeletal muscle mass is important
to protect against the increased mortality risk in patients with T2DM,
especially postmenopausal women.
Disclosure: H. Miyake: None.

1209
Age at first childbirth and sarcopenic obesity in postmenopausal
women with diabetes: the Korean National Health and Nutrition
Examination Survey 2009-2010
J. Kim, H. Ahn, J. Kim, S. Kim, H. Bae;
Division of Endocrinology and Metabolism, Chosun university Hospital,
Gwangju, Republic of Korea.

Background and aims: Sarcopenic obesity is a double burden for older
people because it carries the cumulative risk of functional abnormality, met-
abolic, cardiovascular risk, and mortality. The objective of the present study
was to determine whether there was an association between age at first child-
birth and sarcopenic obesity in postmenopausal women with diabetes.
Materials and methods: This study was based on data from the Korean
National Health and Nutrition Examination Survey (KNHANES) from
2009 to 2010. Subjects were subdivided according to their age at first
childbirth as follows: ≤ 19 years, 20-24 years, 25-29 years, and ≥ 30
years.
Results: Sarcopenic obesity prevalence differed significantly between the
subgroups and increased with earlier age at first childbirth, with 11.7% in

subjects ≥ 30 years at first childbirth and 30.7% in subjects ≤ 19 years at
first childbirth. After fully adjusting for confounding factors, including
chronic diseases, sociodemographic influences, lifestyle differences, se-
rum 25(OH)D levels, and reproductive issues, women ≤ 19 years at first
childbirth were significantly associated with sarcopenic obesity (odds
ratio [OR] 1.719 [95% CI 1.091-2.711]).
Conclusion: Women’s age at first childbirth influenced the sarcopenic
obesity risk in postmenopausal women with diabetes, and adolescent
pregnancy was independently associated with a higher risk of sarcopenic
obesity in postmenopausal women with diabetes.
Disclosure: J. Kim: None.

1210
Osteoporosis and vertebral fracture are associated with deterioration
of ADL and QOL in patients with type 2 diabetes independently of
other diabetic complications
I. Kanazawa1, A. Takeno1, K.-I. Tanaka1, Y. Yamane2, T. Sugimoto1;
1Internal Medicine 1, Shimane University Faculty of Medicine, Izumo,
2Internal Medicine, Yamane Hospital, Hamada, Japan.

Background and aims: Osteoporosis has been recognized as one of
diabetic complications. However, because patients with diabetes usually
have various complications such as micro- and macrovascular diseases, it
is unclear whether the diabetes-related osteoporosis independently con-
tributes to the deterioration of ADL and QOL. This cross-sectional study
thus aimed to investigate the association between osteoporosis and as-
sessment of ADL and QOL in type 2 diabetes mellitus (T2DM).
Materials and methods: The participants were 309 Japanese patients
with T2DM (mean age; 65.3 years, mean duration of T2DM; 12.2 years,
male; 63.4%). ADL and QOL were assessed by Barthel index (BI) and
SF36 questionnaires, respectively. According to the Japanese diagnostic
criteria, the presence of osteoporosis and vertebral fracture were diag-
nosed. Grading of vertebral fracture was performed using Genant
Semiquantitative criteria. Statistical evaluations for differences among
the groups were carried out using unpaired t test and Jonckheere-
Terpstra trend test. Multiple logistic regression analyses adjusted for
age, sex, T2DM duration, body mass index, HbA1c, estimated GFR,
the presence of other diabetic complication (neuropathy, retinopathy, ne-
phropathy, cardiovascular and cerebrovascular diseases, and peripheral
artery diseases), and anti-diabetic treatments were performed to examine
the association of the presence of osteoporosis or vertebral fracture with
deteriorated ADL (below BI 99 scores) and QOL [below median for each
component; physical functioning (PF), role physical (RP), bodily pain
(BP), general health (GH), vitality (VT), social functioning (SF), role
emotional (RE), and mental health (MH)].
Results: The numbers of patients with osteoporosis or vertebral fracture
were 166 (53.7%) and 118 (38.2%), respectively. Compared to patients
without osteoporosis, patients with osteoporosis were significantly older
and had longer T2DM duration and lower scores of BI, PF, RF, SF, and
RE (p<0.05 at least). Moreover, multiple logistic regression analysis
showed that the presence of osteoporosis was significantly and indepen-
dently associated with lower GH, SF, and RE [odds ratio (OR); 2.56,
1.79, and 1.92, respectively, p<0.05 at least] and trended to be associated
with lower BI (OR 2.39, p=0.068). According to severity of vertebral
fracture grade, patients with severe vertebral fracture were older and
had longer T2DM duration and lower scores of BI, PF, RP, GH, and
RE (p-trend<0.05 at least). Moreover, the presence of vertebral fracture
grade 2 or 3 was significantly and independently associated with lower
BI, BP, GH, VT, SF, and RE (OR; 2.58, 2.01, 3.64, 1.99, 2.18, and 1.97,
p<0.05 at least).
Conclusion: The present study is the first to show that the presence of
osteoporosis and severe vertebral fracture was associated with the deteri-
oration of ADL and QOL independently of age, HbA1c levels, renal
function, other diabetic complications and anti-diabetes treatments in pa-
tients with T2DM. Therefore, the management for diabetes-related
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osteoporosis is an important task to protect against the deterioration of
ADL and QOL in patients with T2DM.
Supported by: IK/Japan Osteoporosis Foundation
Disclosure: I. Kanazawa: None.

1211
Efficacy of anti-osteoporotic therapies in patients with type 1 and
type 2 diabetes: a systematic review
P. Anagnostis1,2, S.A. Paschou1,3, D. Stogiannou2, N. Gekas2, A.
Artzouchaltzi2, K. Christou2, A. Vryonidou3, D.G. Goulis1;
1Unit of Reproductive Endocrinology, First Department of Obstetrics and
Gynecology, Medical School, Aristotle University of Thessaloniki,
Thessaloniki, 2Police Medical Center, Thessaloniki, 3Department of
Endocrinology and Diabetes, Hellenic Red Cross Hospital, Athens, Greece.

Background and aims: Both type 1 (T1DM) and type 2 diabetes
mellitus (T2DM) have been associated with bone fragility and increased
fracture risk. However, little is known regarding the effect of anti-
osteoporotic treatment on bone mineral density (BMD) and / or fracture
risk in patients with diabetes mellitus (DM). The aim of this systematic
review was to investigate the efficacy of the available anti-osteoporotic
therapies in patients with DM.
Materials and methods: MEDLINE and Scopus databases were
searched (up to 31st March 2017) for the efficacy of anti-osteoporotic
therapies in patients with DM versus controls.
Results: After excluding duplicates, 2,890 articles were identified, ten of
which fulfilled inclusion criteria [patients with T2DM (n=9) or either DM
type (n=1)]. Bisphosphonates (n=2): In one population-based study, DM
group (n=3,482) exposed to bisphosphonates demonstrated similar vertebral
and non-vertebral fracture risk compared with controls (n=94,028), without
difference between the two DM types. In another study, bisphosphonates
(mostly alendronate for 12 months) induced similar increases in spine BMD
(no difference in hip) in DM (n=35) and control (n=35) post-menopausal
women. Alendronate (n=3): In a post-hoc analysis of a randomized con-
trolled trial (RCT), alendronate led to equal increases in spine and hip BMD
(compared with placebo) in DM (n=148) and control groups (n=3,087) after
36 months of treatment. Data from two (n=52, n=151) retrospective studies
showed comparable increases in spineBMD inDMand control groups,with
no benefit in hip and non-vertebral fractures. Risedronate (n=1): In a post-
hoc analysis of three RCTs, risedronate resulted in equal increases in spine
BMD in both DM (n=53) and control groups (n=832) after 12 months of
treatment. Raloxifene (n=4): In two post-hoc analyses of RCTs and the
aforementioned retrospective population-based study, DM group exposed
to raloxifene demonstrated the same vertebral fracture risk reduction com-
pared with control groups without effect on non-vertebral fractures in either
treatment group. In one small, observational study in patients on hemodial-
ysis, the effect on spine BMD was comparable. Teriparatide (n=1): DM
(n=133) and control groups (n=196) demonstrated similar increases in spine
and total hip BMD, after treatment for 24months. No difference between the
two groups was noticed in the incidence of non-vertebral fractures. No
eligible studywas found for zoledronic acid, ibandronate, strontium ranelate,
denosumab or bazedoxifene. The effect of the aforementioned therapies on
bone turnover in DM and control groups was comparable.
Conclusion:Despite heterogeneity of data, all anti-osteoporotic therapies
are equally effective in patients with DM compared with those without
DM, with respect to BMD and vertebral fracture risk. Thus, DM does not
alter anti-osteoporotic treatment response.
Disclosure: P. Anagnostis: None.

1212
Impaired adhesion of human periodontal ligament fibroblast to
collagen-I in model hyperglycaemia in vitro is corrected by Glo1
inducer
A.A.D. Ashour, P.J. Thornalley, N. Rabbani;

Division of Metabolic & Vascular Health, University of Warwick,
Coventry, UK.

Background and aims: Diabetes and inflammation enhances periodon-
tal bone loss through enhanced resorption and diminished bone forma-
tion. It has been shown that human PDL fibroblast (hPDLF) attachment
and function to type 1 collagen was impaired by methylglyoxal (MG)
modification in vitro. MG is a reactive dicarbonyl metabolite produced
mainly as a byproduct of glycolysis and precursor of advanced glycation
endproducts (AGEs). We found that increased hPDLF detachment and
dysfunction is partly mediated by increased exposure to high glucose
concentration with increased formation ofMG, impairedMGmetabolism
by glyoxalase 1 (Glo1) of the cytoplasmic glyoxalase system and in-
creased formation of MG-derived AGEs. The aim of this study was to
evaluate the effects of Glo1 inducer in high and low glucose concentra-
tions on the hPDLFs adhesion efficiency.
Materials and methods: Primary hPDLFs were purchased from
ScienCell, Carlsbad, USA. They were cultured in Modified Eagles
Medium (MEM) supplemented with L-alanyl-L-glutamine (2 mM),
10% FBS and 100 Units/ml penicillin and 100 μg/ml streptomycin at
37oC. Cells were passaged every 3 days. For experiments performed in
low and high glucose conditions, culture media was supplemented with
8 mM and 25mM glucose, respectively. Primary hPDLFs were incubated
with high and low glucose media in triplicate for 3 days with or without
Glo1 inducers (10 μM)): trans-resveratrol (tRES), hesperetin (HESP) and
tREVand HESP combined (tRES-HESP). Cells were then incubated in a
collagen-I coated cell adhesion assay plate for 3 h. After removing the
unattached cells, adhesion efficiency was measured by quantifying at-
tached cells.
Results: hPDLFs incubated in high glucose concentration gave a de-
creased adhesion to collagen-I: cell adhesion - 36 ± 9%, with respect to
low glucose control (P<0.05, n = 3). Glo1 inducers, tRES, HESP and
tRES-HESP combination improved cell adhesion in low glucose concen-
tration cultures: cell adhesion + 52 ± 17%, +40 ± 7%, and + 57 ± 24%,
respectively, with respect to low glucose control (P<0.05, n = 3). In high
glucose concentration, Glo1 inducers corrected the decreased adhesion to
collagen-I and improved cell adhesion to values higher than the low
glucose control: tRES, + 87 ± 15%, HESP + 104 ± 20%, and tRES-
HESP combination, + 60 ± 11%, with respect to low glucose control
(P<0.01, n = 3; P<0.001 with respect to high glucose control). Similar
incubations of control cells with collagen-I pre-incubated with condi-
tioned medium with and without prior incubation with 500 μM
aminoguanidine to scavenge MG suggested that MG in conditioned me-
dium could also modified collagen-I to decreased cell adhesion. This was
also prevented by Glo1 inducers.
Conclusion: We conclude that hPDLFs suffer dicarbonyl stress in high
glucose concentration in vitro that impairs adhesion to collagen-I and this
may be corrected by Glo1 inducer treatment. MG modification of
collagen-I released from hPDLFs may also modify integrin binding sites
and impair cell adhesion.
Supported by: Saudia Arabian PhD studentship
Disclosure: A.A.D. Ashour: Grants; Saudi Arabian studentship.

1213
Glyoxalase-1 inducer corrects disturbance of the cytosolic proteome
in human periodontal ligament fibroblasts in model hyperglycaemia
in vitro
N. Rabbani, A. Ashour, S. Pasha, A. Shafie, P.J. Thornalley;
Clinical Sciences Research Laboratories, University of Warwick,
Coventry, UK.

Background and aims: Hyperglycemia induces dysfunction in human
periodontal ligament fibroblasts (hPDLFs) in diabetes which may be
linked to increased risk of periodontitis. Cell dysfunction includes: abnor-
mal accumulation of the glucose-derived reactive dicarbonyl metabolite,
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methylglyoxal (MG) - dicarbonyl stress - and related increased formation
of advanced glycation endproducts (AGEs), abnormal secretion and pro-
cessing of extracellular matrix proteins, inflammation, oxidative stress,
increased formation of advanced glycation endproducts (AGEs) and other
processes. Insights into drivers of these processes may be gained by deep
proteomics analysis and analysis of key proteomic pathways disturbed in
hyperglycemia. The aim of this study was to analyse the cytosolic prote-
ome of hPDLFs incubated in low and high glucose concentrations - the
latter to model hyperglycemia - and study the possible reversible of ef-
fects in high glucose by treatment with glyoxalase inducer, trans-
resveratrol-hesperetin combination (tRES-HESP).
Materials and methods: Primary cultures of hPDLFs were incubated in
low and high glucose concentration media (8 mM and 25 mM, respec-
tively) for three days with and without Glo1 inducer, tRES-HESP (10
μM); n = 3. Cytosolic protein was reduced, alkylated and digested with
Lys-C and trypsin. Peptides were analysed by nanoflow liquid
chromatography-Orbitrap FusionTM (Thermo) mass spectrometry and a
relative quantification of protein concentration was performed using non-
conflicting peptides in Progenesis QITM software (Nonlinear Dynamics,
Newcastle upon Tyne, U.K.). Protein ontology was evaluated using liter-
ature and Web-based tools (http://www.reactome.org/) to identify func-
tional annotation to characterise molecular functions and biologic pro-
cesses. Protein identification was based on at least 2 unique peptides
and protein sequence coverage range was 5 - 40%.
Results: In hPDLF cytosolic extracts, deep proteomics analysis detected
1077 proteins. Twenty-two cytosolic proteins were downregulated and 17
upregulated in high glucose incubations. Twenty of these proteins were
significantly normalised by the Glo1 inducer. Many of the down-
regulated proteins in high glucose concentration cultures that were nor-
malised by Glo1 inducer were shown to be associated with the coatomer
(COP)-mediated vesicle transportation pathway (P = 0.036).
Additionally, in high glucose concentration cultures insulin-degrading
enzyme (IDE) was decreased 43%, with respect to low glucose concen-
tration cultures. This was normalised by Glo1 inducer treatment. IDE
exhibits heat shock protein-like activity in association with the 26S pro-
teasome to clear damaged proteins.
Conclusion: There were selected increases and decreases of proteins in
the cytosolic proteins of hPDLFs exposed to high glucose concentration.
Glo1 inducer corrected most of the changes. Disturbance of the cytosolic
proteome in hyperglycemia may explain deficits in vesicle transport and
proteostasis of hPDLFs in diabetes.
Supported by: Saudi Arabian PhD studentship
Disclosure: N. Rabbani: None.

1214
Serum potassium control and patiromer taken without or with food
in hyperkalaemic patients with diabetes
P. Rossignol1, C. Gross2, D.M. Spiegel2, J. Yuan2, P.E. Pergola3;
1Inserm 1433 CIC-P CHRU de Nancy, University of Lorraine and
FCRIN INI-CRCT, Nancy, France, 2Relypsa, Inc., a Vifor Pharma
Company, Redwood City, 3Renal Associates P.A., San Antonio, USA.

Background and aims: Patiromer, a sodium-free, nonabsorbed po-
tassium (K+)-binding polymer that uses calcium as the counter ex-
change ion, is approved in the U.S. for the treatment of
hyperkalemia (HK) and is under review in the E.U. Patiromer has
been shown to significantly lower serum K+ in several clinical trials,
including in HK patients with diabetes mellitus (DM) and CKD in
the AMETHYST-DN study. The recommended starting dose of
patiromer for hyperkalemia treatment is 8.4 g once daily (QD) with
food. The recently completed TOURMALINE study was designed
to assess the efficacy and safety of patiromer given QD without
food compared to with food for the treatment of HK. Here we report
the results of a pre-specified subgroup analysis of patients with Type
1 or 2 DM randomized in TOURMALINE.

Materials and methods: TOURMALINE was an open-label, random-
ized study of HK patients (2 screening K+ values >5.0 mEq/L assessed
locally using a point of care device). If patients were on RAAS inhibitors,
beta-blockers, or diuretics, doses were required to be stable for 14 days
before screening. Patients could have well-controlled DM (Type 1 or
Type 2), heart failure, hypertension, and/or CKD but none were a require-
ment for study entry. Patients meeting eligibility criteria were randomized
in a 1:1 ratio to receive patiromer 8.4 g QD initially, either without food
(≥1 hr before or ≥2 hr after eating) or with food (from start of meal to
30 min after eating). Randomization was stratified by screening K+, race,
and history of DM. Endpoints were between-group comparison for the
proportion (95% CI) of patients with week 3 or 4 serum K+ in the target
range (3.8-5.0 mEq/L) and the mean (±SE) change in serum K+ from
baseline to week 4.
Results: Of 114 randomized patients, 94 (82%) had DM (without food,
n=48; with food, n=46); 84/94 (89%) completed the study. Two patients
in the with-food group were excluded from efficacy analyses (1 did not
receive ≥1 patiromer dose; and 1 had an important protocol violation and
no post-baseline serum K+); the former patient was also excluded from
safety analyses. Of patients with DM, 87/92 had Type 2 DM; mean (SD)
time since DM diagnosis was 17.2 (10.5) yr; 59% were on RAAS inhib-
itors and mean (SD) eGFR was 40.8 (25.1) ml/min/1.73 m2. Overall,
83.7% (95% CI, 74.5-90.6) of DM patients achieved target serum K+ at
week 3 or 4 (81.3% [95% CI, 67.4-91.1] in the without-food group and
86.4% [95%CI, 72.6-94.8] in the with-food group; p=0.5072), consistent
with results observed in the overall study population. The mean (±SE)
change from baseline to week 4 in serum K+ in the DM subgroup (-0.55
±0.06 mEq/L) was consistent with the change in the overall population (-
0.57±0.06 mEq/L). Consistent with prior patiromer trials, 45/93 (48%) of
patients with DM had 1 or more adverse event (AE), with similar rates in
the without-food and with-food groups. Gastrointestinal AEs were the
most common AE class (none severe) in DM patients, including 6
(6.5%) with diarrhea and 3 (3.2%) with constipation. Four DM patients
had serious AEs; none were considered by the investigator to be related to
patiromer.
Conclusion: More than 80% of patients with DM achieved serum K+

between 3.8-5.0 mEq/L with once-daily patiromer, with similar results
when patiromer was given with or without food. Patiromer was generally
well tolerated in patients with DM.
Clinical Trial Registration Number: NCT02694744
Disclosure: P. Rossignol: Employment/Consultancy; Relypsa, Inc.,
Astra-Zeneca, Novartis, Stealth Peptides, Vifor-Fresenius Medical Care
Renal Pharma. Grants; Astra-Zeneca, BG Medicine, BMS, Roche,
Daiichi-Sankyo, Gambro, Sevier, Takeda. Honorarium; Astra-Zeneca,
Bayer, CVRx, Daichii-Sankyo, Fresenius, Gambro, HAC, Novartis,
Relypsa, Sanofi, Servier, Stealth Peptides, Vifor Fresenius Medical Care
Renal Pharma. Other; Co-Founder of CardioRenal.
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Role of gluten free diet in the preservation of insulin reserve in newly
diagnosed type 1 diabetic children with coeliac disease
P. Toth-Heyn, V. Herczeg, A. Luczay, A. Körner, E. Szakmár, L.
Madácsy;
Ist Department of Paediatrics, Semmelweis University, Budapest,
Hungary.

Background and aims: Experimental results suggest that dietary gluten
may play a role in the progression of type 1 diabetes mellitus (T1DM).
Based on clinical data, it can be assumed that gluten-free diet (GFD)
could delay the progression of T1DM. T1DM is frequently associated
with celiac disease (CD). We hypothesized that diabetic patients with CD
onGFDwould have different insulin requirement as compared to diabetic
peers consuming gluten. Our aim was to assess whether GFD started at
the diagnosis of T1DM has any impact on increasing insulin need in the
remission phase of T1DM.
Materials and methods: Pediatric patients with T1DM and CD from
the Ist Department of Pediatrics, Semmelweis University were enrolled
in the study (31 girls, 15 boys, age at the time of T1DM diagnosis 6.9 ±
3.9 years). Four patients were also enrolled who were on GFD without
the diagnosis of CD. Patients were divided in two groups: I. GFD
started within two months after the diagnosis of T1DM (group GFD
+, n = 27) and II. GFD started some years later or not kept (group
GFD-, n = 19). Gluten consumption was presumed based on anamnes-
tic data and/or positive serology for transglutaminase autoantibodies.
Insulin requirements were evaluated retrospectively during the first
three years after the diagnosis of T1DM, and the difference between
the two study groups was compared every six months. Data were an-
alyzed by parametric statistical tests and repeated measures analysis of
variance.
Results:Mean (± SEM) insulin requirement of the GFD- group increased
from 0.40 ± 0.18 U/kg to 0.72 ± 0.14 U/kg in 3 years (p <0.001). In the
GFD+ group the insulin dose increased similarly from 0.41 ± 0 ,20 U/kg
to 0.71 ± 0.13 U/kg in 3 years (p <0.001). The rise in insulin requirement
was significant after 1 year in the GFD- group, and after 2 years in the
GFD+ group. Insulin requirements were different in GFD+ and GFD-
groups 1 and 1.5 years following the diagnosis of T1DM (0.43 ± 0.04
U/kg vs. 0.64 ± 0.07 U/kg, p <0.01; and 0.5 ± 0.04 U/kg versus 0.7 ± 0.06
U/kg, p <0.01, respectively).
Conclusion: Insulin requirements of diabetic children on GFD increases
slower during the first two years post-diagnosis of T1DM as compared to
diabetic children consuming gluten. Insulin requirements under GFD are
lower after 1 and 1.5 years. During the remission phase, the increase in
insulin requirement reflects the evolution of endogenous insulin reserve.
GFD, therefore, likely helps to conserve endogenous insulin. The longer
remission phase is of clinical relevance having impact on the long-term
metabolic control of diabetic children.
Disclosure: P. Toth-Heyn: None.

1216
Preserved C-peptide levels in overweight or obese children with
newly diagnosed type 1 diabetes
A. Szypowska1, L. Groele1, M. Wysocka-Mincewicz2, A. Mazur3, L.
Lisowicz3, I. Beń-Skowronek4, J. Sieniawska4, B. Klonowska5, D.
Charemska5, J. Nawrotek6, I. Jałowiec6, A. Bossowski7, M.
Jamiołkowska7, B. Pyrzak1, M. Szalecki2;
1Medical University of Warsaw, 2Children's Memorial Health Institute,
Warsaw, 3Medical Faculty University of Rzeszow, Rzeszów, 4Medical
University of Lublin, Lublin, 5University of Warmia and Mazury in
Olsztyn, Olsztyn, 6General District Hospital, Kielce, 7Medical
University in Białystok, Białystok, Poland.

Background and aims: The number of children with overweight and
obesity has been rapidly increased in Poland. Some authors suggest that
increased weight may be an accelerator of type 1 diabetes (T1D) onset,
others did not support this hypothesis. The aim of our study was to
investigate if Polish overweight or obese children might develop T1D
early despite preserved C-peptide value.
Materials and methods: The study included 1098 children aged 2-17
with newly recognized T1D. The following data were retrospectively
collected from seven Polish hospitals: date of birth, fasting C-peptide,
HbA1c, sex, weight, height at the time of diabetes onset. Based on the
WHO standards, patients were categorized as underweight (≤-2 Z-
scores), normal weight ( +1 to -1 Z-scores), overweight (≥+1 Z-score),
or obese (≥+2 Z-scores).
Results: In our study 11.3% children were overweight or obese at T1D
onset. Overweight or obese children had more residual beta-cell function
and lower HbA1c than did normal weight or underweight children
(Table 1). Children with obesity (1.8%) had the youngest median age
and the highest fasting C-peptide levels. There was a correlation between
fasting C-peptide and BMI-SDS (p=0.0001), age (p=0.0001), and a neg-
ative correlation with HbA1c (p=0.0001).
Conclusion: Children with obesity and overweight are diagnosed with
type 1 diabetes at an early stage with largely preserved C-peptide levels
and might be good responders to immune therapy.
Disclosure: A. Szypowska: None.

1217
Tight glucose control in critically ill pediatric patients: a network
meta-analysis of randomised controlled trials
T. Yamada, N. Shojima, T. Yamauchi, T. Kadowaki;
University of Tokyo, Tokyo, Japan.

Background and aims:Our recent networkmeta-analysis of randomized
trials in critically ill adults showed no reduction of mortality by tight
glycemic control (blood glucose: 4.4-<6.1 mmol/l) with intensive insulin
therapy, although hypoglycemia was 5 times more frequent versus mild
control (7.8-<10.0 mmol/l) or very mild control (10.0-<12.2 mmol/l)
(Intensive Care Medicine 2017). On the other hand, it is still unclear
whether tight glycemic control is warranted in critically ill pediatric pa-
tients. We employed network meta-analysis to examine the risk of sec-
ondary infection and hypoglycemia associated with different glycemic
control targets in critically ill pediatric patients.
Materials and methods: Electronic databases were searched up to 2017
for randomized controlled trials comparing various insulin regimens in
critically ill pediatric patients. Two reviewers extracted information and
evaluated its quality with the Cochrane risk-of-bias tool. Three glycemic
control groups were compared: tight (blood glucose: 4.4 < 6.1 mmol/l),
mild (7.8 < 10.0 mmol/l), and verymild (10.0 to < 12.2mmol/l). Network
meta-analysis was performed by a frequentist-based approach with mul-
tivariate random effectsmeta-analysis. Inconsistency of the networkmod-
el was estimated by using inconsistency factors and their uncertainty. In
addition, ranking plots (rankograms) were constructed using the proba-
bility that a given treatment had the highest event rate for each outcome.
The surface under the cumulative ranking curve (SUCRA), which is a
simple transformation of the mean rank, was used to set the hierarchy of
the treatments.
Results: Four randomized trials were identified (3,235 patients, 359 sec-
ondary infection events, 391 hypoglycemia events, and 127 severe hypo-
glycemia events). Compared with very mild control, there was borderline
reduction of the risk of infection (sepsis) with tight control [pooled odds
ratio (OR) 0.79 (95% CI 0.62-1.00), p=0.05]. However, hypoglycemia
and severe hypoglycemia were more frequent with tight control than very
mild control [OR 5.9 (1.63-21.3), p=0.007 for hypoglycemia; OR 4.76
(2.84-7.97), p<0.001 for severe hypoglycemia]. There was also a higher
risk of severe hypoglycemia with tight control than mild control [OR 3.76
(1.58-8.96), p=0.003].
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Conclusion: In critically ill pediatric patients, network meta-analysis
showed a borderline benefit of reduced secondary infection risk with tight
glycemic control relative to very mild control, but the risk of hypoglyce-
mia and severe hypoglycemia was 5 times higher versus very mild
control.
Supported by: T Yamada was funded by Japan Diabetes Society, Banyu
Life Science Foundatio
Disclosure: T. Yamada: None.

1218
IGF-I at diagnosis and subsequent years in adolescents with type 1
diabetes
S. Chisalita1, J. Ludvigsson2;
1Department of Endocrinoloy and Diabetes, University Hospital,
Linköping, Sweden, 2Div. of Pediatrics, Department of Clinical and
Experimental Medicine, Linköping University, Linköping, Sweden.

Background and aims: Type 1 diabetes (T1D) in adolescents is associ-
ated with alterations in the IGFsystem probably caused both by a de-
ranged metabolism and insulinopenia in the portal vein.We aim to study
how the circulating IGF-I is affected at diagnosis and subsequent years in
adolescents with T1D.
Materials and methods: Ten girls and ten boys with type 1 diabetes
(T1D), age 13.0 ±1.4 (mean ±SD) years at diagnosis took part in the
study. Blood samples were drawn at diagnosis, and after 3, 9, 18 and 48
months. HbA1c, total IGF-I and C-peptide were measured.
Results: At diagnosis the patients had high HbA1c, low IGF-I and mea-
surable C-peptide. After start of insulin treatment maximal improvement
in glycemic control and IGF-I occurred within 3 months and then both
tended to deteriorate, i.e. HbA1c to increase and IGF-I to decrease. C-
peptide decreased with time and after 4 years half of the patients were C-
peptide negative. At diagnosis C-peptide correlated positively to IGF-I
(r=0.50; p<0.03). C-peptide correlated negatively with insulin
dose (U/kg) after 18 and 48 months from diagnosis (r=- 0.50; p<0.03
and r=-0.72; p<0.001, respectively).
Conclusion: In newly diagnosed adolescents with type 1 diabetes and
deranged metabolism IGF-I levels are low but improves with insulin
treatment and are positively influenced by residual beta cell function. It
is concluded that it is important to preserve beta cell function to keep low
HbA1c and IGF-I as normal as possible.
Supported by: 04952 RÖ
Disclosure: S. Chisalita: None.

1219
Analysis of rehabilitation for 2001 children and adolescents with
diabetes
R. Schiel1, T. Perenthaler1, A. Steveling2;
1Department of Diabetes and Metabolic Diseases, MEDIGREIF
Inselklinik Heringsdorf GmbH, Ostseebad Heringsdorf, 2Internal
Medicine A, University of Greifswald, Medical School, Greifswald,
Germany.

Background and aims:Medical rehabilitation is a special concept in the
treatment of diabetes mellitus: It plays an important role in the therapeutic
concepts of children and adolescents. Services can be applied, which are
difficult to implement in an out-patient or an acute in-patient setting. The
study analyzes rehabilitation in 2001 patients over a period 12 years.
Materials and methods: All (n = 2001) children and adolescents with
diabetes mellitus (52% girls, age 12.6 ± 4.9 years) were examined, who
were admitted to a specialist clinic for rehabilitation during the period 01/
2004-12/2016.
Results: The duration of medical rehabilitation was 27.3 ± 6.1 days.
1980/2001 (98.9%) children and adolescents had type 1, 21/2001
(1.1%) had type 2 diabetes mellitus. Mean HbA1c was 7.87±1.47%.
1897/2001 (95%) patients had an intensified insulin therapy, of which

633 (32%) used insulin pumps (CSII). They injected 0.86±0.47 I.E.
Insulin/kg body weight/d and performed 37.6±11.4 blood glucose self-
tests/week by. Over the follow-up period of 12 years parameters of the
metabolic control (HbA1c, incidence of acute complications) changed
hardly. The proportion of patients with CSII increased (p <0.05). In par-
ticular young children used CSII more frequently (age <4 59% vs 24%
age ≥16 <17 years, p <0.05). Changes also occurred in cultural status: the
percentage of patients from German families decreased (p <0.05), the
proportion of patients from mixed-cultural families increased (p <0.05).
The number of patients living together with both parents also decreased (p
<0.05 for the tendency), the number of patients living with single parents
increased (p <0.05 for the tendency). In young children HbA1c values
were the lowest. From the beginning of puberty (about 10 years) HbA1c
increased (8.5±1.9% in 16 to 17-year-olds). There were no correlations/
associations between metabolic control and the incidences of
hypoglycaemia/ketoacidoses.
Conclusion:There is a change in medical rehabilitation: the proportion of
patients using CSII increased, the number of patients living with single
parents and the percentage of patients from a culturally mixed families
increased too. Hence, more and more patients showed psychological al-
terations. These need special care and therapy
Disclosure: R. Schiel: None.

1220
Delivery of exenatide by subdermal placement of ITCA 650 in a
nonclinical juvenile rabbit model to determine exposure and
tolerability
D.T. Zane1, L. Kjems2, A. Hoberman3, R. Fielding4, J. Shelton1, R.
Singh1, M. Baron2, T. Alessi1;
1Development, Technology and Engineering, Intarcia Therapeutics,
Hayward, 2Clinical, Intarcia Therapeutics, Boston, 3Charles River
Laboratories, Horsham, 4Biologistic Services, Boulder, USA.

Background and aims: The incidence of type 2 diabetes (T2D) in chil-
dren and adolescent is increasing globally. The deterioration of beta cell
function is more progressive in pediatric T2D compared to adult T2D.
This, combined with the obesity component, highlights the need for a safe
and efficacious treatment with a high adherence rate in the pediatric
population. ITCA 650 is an osmotic mini-pump that delivers a continuous
rate of exenatide subcutaneously, following subdermal placement in the
abdominal wall for up to 6 months. Juvenile toxicity data are required in
support of a planned human pediatric study. For the class of GLP-1 RAs
and use in a pediatric T2D population, potential concerns relate to accel-
erated sexual maturation, precocious puberty and growth. Studies with
ITCA 650 in juvenile rats are not feasible due to their small size postnatal.
The rabbit was chosen because the stages of development/puberty most
closely match those of the rodent and based on historical data and direct
experience with ITCA 650 in rabbits.
Materials andmethods: In a dose-finding juvenile toxicity study, rabbits
received ITCA 650 placed subdermally at exenatide doses of 0 (ITCA
placebo), 0 (pair fed) 3, 10, 20, 40, and 60 mcg/d from postnatal days
(PND) 28 through 90 to determine tolerability, exposure, and immuno-
genicity of exenatide.
Results: Plasma exenatide levels increased in proportion to dose and
were similar in males and females. Anti-exenatide antibodies were de-
tected at low levels (titer ≤45) in 33% of the ITCA 650 animals on PND
90 with no relationship between incidence, dose or gender. Juvenile
rabbit-human exposure multiples for the 3, 10, and 20 mcg/d dose levels
ranged between 0.41-6.45. There was no indication of acceleration in
sexual maturity. Sexual maturation was comparable between groups for
vaginal patency (32.0-35.0 d) in females and for preputial separation
(79.3-91.7 d) in males. Growth, measured by mean femur length, was
comparable between groups (83.7-87.4 mm in males and 83.0-87.4 mm
in females). No gross lesions related to ITCA 650 occurred. Bodyweights
(BW) on PND 90 ranged from 89.9-94.9% of the control group 0 (ITCA
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placebo) for the 0 (pair fed), 3, 10, and 20 mcg/d groups in males, and
from 97.2-102.7% in females. Doses of ITCA 650 as high as 60 mcg/d
did not affect the organ weight or ratio of the organ weight to the terminal
BW but did result in identifiable toxicity. Adverse clinical observations
(thin appearance, dehydration, ungroomed fur, liquid feces and weight
loss) were observed in the 40 and 60 mcg/d group (either individual
rabbits or all rabbits in a group) and resulted in early death or animals
to be euthanized.
Conclusion: ITCA 650 at doses up to 60 mcg/d did not accelerate sexual
maturation or impact growth. Adverse clinical reactions, reduced BW
gains and food consumption occurred in all groups exposed to exenatide
due to its known pharmacological activity. These results will inform the
definitive juvenile rabbit toxicity study in support of the clinical pediatric
program.
Disclosure: D.T. Zane: None.
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Can we identify people with higher pancreatic cancer risk who
present with type 2 diabetes?
E.L. Badrick1, H. Lennon1, M. Sperrin1, T. Van Staa1, D. O'Reilly2, I.
Buchan1, A. Renehan2;
1Division of Informatics, Imaging and Data Science, University of
Manchester, 2School of Medical Sciences, University of Manchester,
Manchester, UK.

Background and aims: Type 2 Diabetes (T2D) is associated with in-
creased risks of developing several cancer types, including pancreatic
cancer. A unique relationship may exist between new onset T2D, together
with other symptoms like weight loss, and pancreatic cancer diagnosis.
This would suggest an opportunity to develop risk models after diagnosis
of T2D as an early cancer diagnosis strategy. Previous studies on this
topic have been limited by using primary care datasets only, failing to
link with cancer registries, and therefore (i) commonly underestimate
cancer incidence by 9% to 25%; and (ii) may misclassify date of cancer
diagnosis.
Materials and methods: We used primary care data from the Clinical
Practice Research Datalink (1990-2011), on 330,311 individuals with
T2D from 372 GPs in the UK, and linked these with the National
Cancer Registration and Analysis Service, yielding 57,910 individual
cancers.We developed logistic regression models to determine the pan-
creatic cancer occurrence within 6 months of T2D diagnosis. Covariates
included were sex, age (continuous and in 5 year bands), smoking status,
body mass index (BMI), weight loss, alcohol, government office region
and Index of Multiple Deprivation (IMD).We benchmarked our results
against the UK National Institute of Health and Care Excellence (NICE)
3% Positive Predictive Value (PPV) in their guidance on immediate re-
ferral with symptoms suspicious for cancer.Performance of themodel was
assessed using the area under the ROC curve (AUCROC).
Results: There were 130015 men and 141075 women with a new diag-
nosis of T2D, with 88 and 101 pancreatic cancers (respectively) within 6
months. In models that incorporated age, sex smoking status, current
BMI, alcohol consumption, region, and deprivation, we attained an
AUCROC of 0.7962, but no individuals had a risk above the 3% threshold.
In models where indicators of weight loss were added this improved the
AUCROC to 0.8034; here, 16 people were classified as having a cancer
risk above the 3% threshold, but only one was a true positive. All models
had poor sensitivity and high specificity.
Conclusion: There are opportunities to develop a risk model of pancre-
atic cancer occurrence within the first 6 months after diagnosis of T2D,
but this was at a price of poor sensitivity and high specificity. Future
developments will include external validation approaches and testing
emerging hypotheses for example, a new diagnosis of T2D without the
presence of obesity may indicate a strategy of enhanced cancer investi-
gations. Pancreatic cancer has a poor prognosis, and any opportunities for
earlier detection should be explored to improve survival.
Supported by: MRC CRUK
Disclosure: E.L. Badrick: None.

1222
The effect of type 2 diabetes on selected clinical parameters and
disease outcome in patients with colorectal cancer
L. Pacal1, D. Valik2, D. Maluskova3, J. Jarkovsky3, P. Klika3, R.
Obermannova2, L. Dusek3, K. Kankova1,2;
1Department of Pathophysiology, Faculty of Medicine, 2Regional Centre
for Applied Molecular Oncology, 3Institute of Biostatistics and Analyses,
Brno, Czech Republic.

Background and aims: Recent epidemiological evidence indicates in-
creased incidence of certain cancer types in patients with type 2 diabetes
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mellitus (T2DM), worse outcomes and also certain modifying effect of
various glucose-lowering therapies. Given the population prevalence of
both T2DM and colorectal cancer (CRC) their relationship is particularly
relevant. Study objective was to analyse tumour-, patient- and treatment-
related characteristics explaining possible difference in selected outcomes
between CRC subjects with and without pre-existing diabetes by means
of in-depth epidemiological analysis of all consecutive patients diagnosed
and treated for CRC over the past 10 years (stratified by the presence/
absence of T2DM) in the largest cancer centre in Czech Republic -
Masaryk Memorial Cancer Institute (MMCI) in Brno.
Materials and methods: Retrospective data-mining of all available data
from electronic health records of MMCI Brno and National Cancer
Registry revealed a total of 8860 CRC cases during 2004-13 period, of
which a subset of 3371CRC subjects underwent the entire CRC treatment
including diagnosis in MMCI. Inclusion criteria were: CRC and eventual
T2DM diagnosis classified by ICD-10 code as C18 - C20 and E11 and/or
presence of anti-diabetic medication (ATC group A10B (oral antidia-
betics) or A10A (insulins)). Exclusion criteria: other co-existing tumour
(as a disease outcome confounder). Statistical analyses based-on on prob-
abilistic and time-to-event analysis to determine the effect of pre-existing
diabetes, its treatment modality and their interactions on following out-
comes: disease-free interval, recurrence rate, cancer-specific mortality,
all-cause mortality were used.
Results: 41.2% of CRC cases were in stage I+II and 44.8% in stage III+
IV. Prevalence of T2DMwas approximately 10% in this sample and time
period, median survival time 8.4 years. T2DM subjects were more fre-
quently men, significantly older and had higher clinical CRC stage
(P<0.05, chi-square or Mann-Whitney test). Significant differences in
the overall and CRC-specific survival between diabetic and non-
diabetic (P<0.001, log-rank test) independent of age and stage at baseline
were revealed with T2DM having significantly shorter median survival.
Conclusion: Using a large cohort of clinically well characterised CRC
subjects we confirmed that T2DM represents significant risk of adverse
CRC outcomes. Detail analysis of tumour type- and site- and treatment-
specific effects is warranted in this cohort to provide a complex and
personalised estimation of the risk existing T2DM possess at the time
of CRC diagnosis.
Supported by: GA16-14829S and MEYS – NPS I – LO1413
Disclosure: L. Pacal: Grants; GA16-14829S and MEYS – NPS I –
LO1413.

1223
Pre-existing diabetes and all-cause mortality of cancer patients: a
register-based study in Latvia
I. Strele1, S. Pildava2, I. Repsa3, U. Kojalo1, J. Vilmanis4,1, G. Brigis1;
1Riga Stradins University, 2Centre for Disease Prevention and Control,
3National Health Service, 4Pauls Stradins Clinical University Hospital,
Riga, Latvia.

Background and aims: Most studies from high income countries con-
sistently report that pre-existing diabetes reduces overall survival of can-
cer patients. Our preliminary analysis, presented at the EASD meeting in
2012, showed atypical results: in Latvia, among men, diabetes was asso-
ciated with a better survival in the first years of follow-up. We re-
examined this research question in a retrospective cohort study by using
two different population-based data sets.
Materials and methods: The Cancer Register in linkage with the
Diabetes Register and the Causes of Death Data Base was the first data
source. The analysis included 25,043 men and 27,081 women registered
with incident cancers from 2009 to 2013; of those 1,910 (7.6%) men and
2,802 (10.4%) women had prior diabetes. Follow-up ended on 28
February 2015. The National Health Service data served as the second
source for selection of 10,725 men and 13,779 women, discharged from
specialized oncology hospitals from 2009 to 2012, with cancer as the
main diagnosis. Of those, 951 (8.9%) men and 1,521 (11.0%) women

had records of dispensed reimbursed antidiabetic medications before the
hospital admission, indicating prior diabetes. Their follow-up ended on
31 December 2013. The Cox proportional hazards model was used to
assess association between pre-existing diabetes and all-cause mortality,
adjusted for age, presented as HR (95% CI).
Results: In men, according to the disease-registers data, cancer patients
with diabetes experienced lower mortality than their non-diabetic coun-
terparts (age-adjusted HR 0.86; 0.79-0.93) during the first year after can-
cer diagnosis. The mortality difference levelled off in the next two years;
but after the third year of follow-up, diabetes was associated with a higher
risk of dying (HR 1.60; 1.28-1.99). In the health service data, diabetic
men also had lower mortality than cancer patients without diabetes during
the first two years after the hospital discharge (HR 0.89; 0.80-0.98). After
the first two follow-up years, diabetes had no association with mortality
(HR 1.03; 0.74-1.43). In women, pre-existing diabetes was associated
with slightly higher all-cause mortality during the entire follow-up: age-
adjusted HR was 1.17 (1.10-1.24) in the disease-register data and 1.11
(1.02-1.21) in the health service data.
Conclusion: Our study confirmed that pre-existing diabetes was associ-
ated with a worse prognosis among women with cancer; whereas among
men, the better overall survival of diabetic cancer patients in the first years
after cancer diagnosis is an unusual finding. We hypothesize that limited
access to health services, including preventive care, might give an advan-
tage to diabetic patients who are in close contact with the healthcare
system.
Disclosure: I. Strele: None.

1224
Within-class sulfonylurea differences and cancer risk (ZODIAC-55)
D. Schrijnders1,2, G.H. de Bock3, N. Kleefstra2,4, K.J.J. van Hateren2,
H.J.G. Bilo1,4, G.W.D. Landman2,5;
1Diabetes Centre Isala, Zwolle, 2Langerhans Medical Research Group,
Zwolle, 3Department of Epidemiology, University of Groningen,
University Medical Centre Groningen, Groningen, 4Department of
Internal Medicine, University of Groningen, University Medical Centre
Groningen, Groningen, 5Department of Internal Medicine, Gelre
Hospital, Apeldoorn, Netherlands.

Background and aims: Patients with type 2 diabetes (T2D) are at in-
creased risk for developing cancer. There are within-class sulfonylurea
(SU) differences concerning hypoglycaemia risk and probably also for
cardiovascular safety. Several studies also reported within-class differ-
ences in cancer risk. In what way and to what degree cancer risk is
modified by the use of specific SUs or whether methodological issues
have been accounted for in previous studies is unclear. The aim of this
study was to investigate within-class SU differences in obesity and all
cancers risk.
Materials and methods:A primary care diabetes cohort, the prospective
observational ZODIAC (Zwolle Outpatient Diabetes project Integrating
Available Care) cohort study with annually collected diabetes and medi-
cation data was linked to the Dutch National Cancer Registry. Patients
who received their first prescription of SU treatment at any point within
ZODIAC where selected, this moment was defined as baseline. Patients
using insulin at baseline were excluded. Primary outcomes were obesity
related and all cancer risk, evaluated for men and women separately. Cox
proportional hazard analyses adjusted for age, HbA1c, diabetes duration,
BMI, creatinine, smoking, and metformin use were used for analysing the
relationship between baseline SU use and cancer risk.
Results: Of the 28.096 patients selected, 49% were female, with a mean
(SD) age of 67 (12), median (IQR) diabetes duration 7.6 (4.4 - 11) year,
median HbA1c 6.8% (6.3 - 7.5), median BMI 28.9 (26.0 - 32.5) and a
median follow-up of 3.3 years (1.3 - 5.6). Cumulative hazard ratios (HR)
for women (panel A) and men (panel B) are shown in figure 1. Gliclazide
was chosen as reference. For obesity related cancers, HR (95%CI) for
women and men for glibenclamide were 0.69 (0.40 - 1.18) and 1.12

Diabetologia (2017) 60 (Suppl 1):S1–S608 S563



(0.64- 1.96), for glimepiride 0.76 (0.54 - 1.07) and 0.96 (0.65 - 1.42), and
for tolbutamide 0.91 (0.67 - 1.23) and 0.92 (0.68 - 1.41). For all cancers,
HR (95%CI) for glibenclamide were 0.80 (0.53 - 1.21) and 1.21 (0.87 -
1.68), for glimepiride 0.86 (0.66 - 1.13) and 0.95 (0.74 - 1.21), and for
tolbutamide 0.96 (0.76 - 1.22) and 1.03 (0.83 - 1.28), for women andmen
respectively.
Conclusion:No significant within-class differences between baseline SU
use and obesity related and all cancer risk were present. We could not rule
out relevant differences, i.e. type 2 error. Fortunately, an update of the
linkage in the next month will double the amount of patient-years and
events. Another step is to integrate exposure duration by accounting for
medication and clinical variables during follow and to perform time-
dependent Cox regression analyses.

Clinical Trial Registration Number: NTR6166
Supported by: ZonMw - Good Use of Medication
Disclosure: D. Schrijnders: Grants; This study was supported by a re-
search grant (grant number 836041017) of the research programme Good
Use of Medication from the Netherlands Organization for Health
Research and Development (ZonMw).

1225
The influence on survival of glucocorticoid induced diabetes in
cancer patients with metastatic spinal cord compression
H. Schultz1, U. Pedersen-Bjergaard1, A.E.K. Jensen1,2, S.A. Engelholm3,
P.L. Kristensen1;
1Nordsjællands Hospital, Hillerød, 2Biostatistics, Institute of Public
Health, University of Copenhagen, Copenhagen, 3Rigshospitalet,
Copenhagen, Denmark.

Background and aims: Glucocorticoids are used to treat edema in pa-
tients with metastatic spinal cord compression (MSCC) before and during
radiotherapy. Hyperglycemia and diabetes are well known side effects to
treatment with glucocorticoids, but the influence of hyperglycemia on
survival is unknown.
Materials and methods: In a prospective, observational cohort study
131 patients with MSCC referred to radiotherapy, 30 Gy in 10 fractions,
and treated with ≥ 100 mg prednisolone a day were followed with daily
blood glucose measurements during radiotherapy and categorized as hav-
ing no diabetes, diabetes by definition or insulin treated diabetes. The
patients were followed for at least 5 months.
Results: During follow-up a total of 56 patients 43% (95% CI = 35%-
52%) presented plasma glucose values diagnostic of diabetes. Sixteen
patients who developed diabetes were treated with insulin, 12% (95%
CI = [6%; 18%]) of the total population. In six months, from the first
day of prednisolone, 60% of the patients died. The patients developing
diabetes with need for insulin therapy during glucocorticoid therapy had a
significantly increased mortality compared to those with normal glucose
metabolism and with diabetes without need for therapy, hazard ratio = 2.1
(95% CI =1.08- 4.09, p = 0.0285).
Conclusion: The literature on the effect of glucocorticoid induced
hyperglycemia/diabetes on survival in cancer patients is sparse and

inconclusive. To our knowledge this is the first prospective study to
describe the influence of glucocorticoid induced diabetes on survival in
patients with MSCC from different primary tumors. The results indicate
that development of diabetes during high-dose glucocorticoid therapy
needing insulin treatment in patients with MSCC from different primary
tumors is associated with reduced survival.
Disclosure: H. Schultz: None.

1226
Metformin inhibits vistatin gene expression via HIF1 in PC3 prostate
cancer cells: a potential role for visfatin as a non-invasive biomarker
S.Messineo1, B. Arcidiacono1, D.M. Corigliano1, D. Foti1, J.P. Castaño2,
R.M. Luque2, A. Brunetti1;
1Dept. of Health Sciences, University “Magna Græcia” of Catanzaro,
Catanzaro, Italy, 2Maimonides Institute of Biomedical Research of
Cordoba (IMIBIC), Córdoba, Spain.

Background and aims:Hypoxia plays a pivotal role in the aggressiveness
of solid cancers, including prostate cancer (PC). During cancer progression,
hypoxia stimulates hypoxia-related gene expression and the production of
glycolytic intermediates useful for cancer growth. In this setting, hypoxia-
inducible factor 1 (HIF1) is the major transcription factor regulating hyp-
oxia adaptive responses. Among the HIF1-inducible gene products,
visfatin, both a NAD+ cycle enzyme, and an adipokine, plays an important
role in promoting cancer cell proliferation. Metformin, commonly used for
the management of type 2 diabetes and insulin resistance, has shown anti-
proliferative effects in vitro and in vivo, leading to increasing interest in its
potential use as an anti-tumoral agent. Howmetformin inhibits cell growth,
however, remains still poorly understood. Aim of this studywas to evaluate
the effects of metformin on the HIF1/visfatin axis in prostate cancer PC3
cells. Furthermore, our purpose was to investigate the potential use of
visfatin as a non-invasive prognostic biomarker in patients with PC.
Materials and methods: PC3 cells were cultured in RPMI plus 10%
FBS, in the presence or absence of metformin, in normoxia or hypoxia
(CoCl2 or 2%O2). Visfatin gene expression was evaluated by qRT-PCR.
Reporter gene analysis was performed by dual luciferase assay after 48h
transfection, using lipofectamine, with a plasmid containing the visfatin
gene promoter. Western blots were carried out using a HIF1-α polyclonal
antibody. Serum specimens were obtained from the “Biobanco” service
of the IMIBIC Institute, and patients were engaged for the presence or
absence of PC, metformin treatment, and sorted by Gleason score and
BMI. Visfatin was measured by a competitive EIA visfatin kit.
Results: In PC3 cells, treatment with metformin caused a consistent,
dose-dependent decrease in visfatin mRNA levels, both in normoxia
and hypoxia (p<0.05; Mann-Whitney test). Also, in these cells, either
under normoxia or hypoxia, metformin induced a significant, dose-
dependent decrease in visfatin promoter activity (p<0.001; Mann-
Whitney test), demonstrating a role on gene transcription. In parallel
experiments, metformin-treated cells showed a decrease in HIF1α protein
content (p<0.001; Mann-Whitney test). In patients with PC and poorer
prognosis (Gleason score 9/10 vs Gleason score 6), serum visfatin was
more elevated (2.64± 1.5ng/mL vs 1.05± 0.3ng/ml, respectively,
p=0.0067; Kruskal-Wallis test; n=176). Furthermore, in metformin-
treated patients, serum visfatin was significantly lower in each BMI
range, compared to metformin-untreated patients. Visfatin levels were:
in the normal weight group (BMI<25), 0.56±0.1 ng/mL vs 3.42±1.3 ng/
mL p=0.005; in the overweight group (25<BMI<30), 0.98±0.18 ng/mL
vs 1.14±0.23 ng/mL p=0.032; and in the obese group (BMI>30), 0.81
±1.9 ng/mL vs 0.98±2.0 ng/mL p=0.033 (metformin-treated vs untreated
patients, respectively; Mann-Whitney test).
Conclusion: Our data in PC3 cultured cells indicate that the anti-
proliferative activity of metformin could be mediated, at least in part,
through the HIF1/visfatin axis. Our findings also suggest that visfatin
could serve as a non-invasive biomarker of aggressiveness in patients
with PC.
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Supported by: PI16-00264, BFU2016-80360-R, BIO-0139, CIBERobn
Disclosure: S. Messineo: None.

1227
Complex interplay between androgen, estrogen and insulin receptor
gene expression in prostate cancer depending on diabetes status
S.Z. Lutz1,2, J. Hennenlotter3, M. Scharpf4, A. Guirguis1, A. Peter1,2, H.
Staiger2,5, A. Fritsche1,2, T. Todenhöfer3, M. Heni1,2, A. Stenzl3, H.-U.
Häring1,2;
1Internal Medicine IV, University of Tuebingen, 2Institute for Diabetes
Research and Metabolic Diseases of the Helmholtz Center Munich at the
University of Tuebingen, 3Department of Urology, University of
Tuebingen, 4Department of Pathology, University of Tuebingen,
Tuebingen, 5German Center for Diabetes Research (DZD), Munich-
Neuherberg, Germany.

Background and aims: In contrast to many other malignancies, inci-
dence of prostate cancer (PCa) is not elevated in patients with diabetes
mellitus. However, PCa survival is markedly reduced in diabetic men.
Prostate cell growth and prostate carcinogenesis are not only mediated by
androgens, they are also depending on functional estrogen and insulin
receptor signaling. To address potential underlying mechanisms for the
reduced survival in diabetic men we looked for gene expression patterns
of the androgen receptor (AR), insulin receptor A (IRa) and B (IRb),
IGF1R, and the classical nuclear estrogen receptor β (ERβ) (ESR2) both
in diabetic and nondiabetic patients. Moreover, as in diabetic men testos-
terone levels are reduced, the expression of the regulating enzymes for the
non-canonical androgen receptor ligands 27-hydroxycholesterol and
24(S)-hydroxycholesterol, Cyp27A1 and Cyp46A1, respectively, were
analyzed.
Materials and methods: 80 prostate tissue samples of diabetic patients
(45 cancer, 35 tumor-adjacent benign tissue, and 86 samples of patients
without diabetes (35 cancer, 51 tumor-adjacent benign tissue), who
underwent a radical prostatectomy, carefully matched for age and BMI,
were included in the study. mRNA expression of target genes was ana-
lyzed by RT-qPCR and normalized to UBC mRNA in duplicate.
Results: AR expression in tumor tissue was elevated only in men with
diabetes (p=0.025), which went along with higher IRa/IRb ratio
(p=0.001) and lower IRb/IGF1R ratio (p<0.0001). When correlated to
the tumor content in the biopsies, we found an impressive reduction in
Cyp27A1 and Cyp46A1 gene expression with increasing tumor content
(p<0.0001 and p=0.0002, respectively). Only in diabetic men, the reduc-
tion of Cyp27A1 expression went along with enhanced cell proliferation,
measured by the expression of the proliferation marker Ki67 (p=0.0007),
while the inverse correlation of Cyp46A1 expression with Ki67 showed a
trend (p=0.11). ESR2 was inversely associated with IRa/IRb ratio
(p<0.0001), and only in men with diabetes, inversely with AR
(p=0.0007). Finally, ESR2 expression went along with elevated
Cyp27A1 and Cyp46A1 expression in diabetes (p=0.003 and 0.012,
respectively).
Conclusion: In this study we could demonstrate an elevated AR expres-
sion in tumor only in diabetic men, associated with alterations of the
insulin signaling cascade, and showing inverse association with the
ERβ. Our results suggest a complex interplay between these signaling
pathways in PCa, especially when diabetes is present. These changes may
contribute to the reduced survival of diabetic men with PCa.
Supported by: in part by a grant from the BMBF to DZD e.V.
Disclosure: S.Z. Lutz: None.
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Glucose impairs tamoxifen responsiveness modulating CTGF
(Connective Tissue Growth Factor) in breast cancer cells
M.R. Ambrosio1, V. D'Esposito1, V. Costa2, D. Liguoro1, G. Mosca1, L.
Grumetti1, M. Lecce1, F. Beguinot1, A. Ciccodicola2, P. Formisano1;
1URT-GDD, National Council of Research, Department of Translational
Medical Sciences, Federico II University of Naples, 2Institute of Genetics
and Biophysics, National Council of Research, Naples, Italy.

Background and aims: Type 2 diabetes (T2D) is associated with a 20%
increased risk of breast cancer (BC) and up to 16% of BC patients suffer
from T2D or impaired glucose tolerance. T2D promotes a more aggres-
sive BC phenotype. Particularly, hyperglycemia is associated with a
poorer therapeutic outcome and reduced drug response in BC. Thus,
glucose may directly affect cancer cell responsiveness to chemotherapy.
Moreover, glucose may affect surrounding stromal cells. BC cells are
embedded in a adipocyte-rich microenvironment. Glucose is able to mod-
ify the secretory capability of adipocytes, enhancing BC cell proliferation
and invasiveness. Nevertheless, adipocyte-derived factors potentially able
to alter BC drug response have not been identified yet. Identifying the
mechanisms that govern it will pave the way to new targeted strategies to
overcome chemoresistance in T2D patients with BC. Thus, the aim of this
study was to investigate the direct and indirect (i.e. adipose tissue-medi-
ated) impact of glucose on BC cell responsiveness to tamoxifen (tam).
Materials and methods: MCF7 BC cells (ER+) were cultured in high
(MCF7 HG;25 mM) or in low (MCF7 LG;5.5 mM) glucose medium.
Adipocyte conditioned media (hAdipo CM) system and co-coltures with
human adipocytes were established. Cell viability upon tam treatment
was assessed by sulforhodammine B assay or crystal violet. Cell tran-
scriptome was characterized by RNA Sequencing on a Next Generation
Sequencing platform (Illumina HiSeq 2000).
Results: In LG, tam reduced cell viability by about 50% while in HG drug
sensitivity was 2 fold reduced (Pval<0.05). Shifting MCF7-HG to LG re-
stored tam sensitivity, whereas the shift of MCF7-LG to HG reduced drug
responsiveness. RNA-Sequencing revealed that glucose deregulates the ex-
pression of cell cycle-related genes (Pval<0.05). Particularly, CTGF expres-
sion was 2-fold reduced upon the shift in LG (Pval<0.001). Of note, in
MCF7-HG responsiveness to tam was 2-fold increased (Pval<0.05) upon
the knockdown ofCTGF by siRNA. Consistently, the treatment with human
recombinant CTGF (1μg/mL) reduced by about 4-fold MCF7-LG respon-
siveness to tam (Pval<0.05).Moreover,CTGF expression inMCF7-HGwas
2.5-fold increased (Pval<0.05) in presence of CM collected from adipocytes
pre-incubated in HG. Notably, MCF7-HG responsiveness to tam was wors-
ened both in presence of hAdipo-CM and in co-colture with adipocytes
(Pval<0.05). The inhibition of adipocyte-released IL8 reduced the effect of
hAdipo-CM of about 2-fold (Pval<0.05) both on CTGF expression and on
tam responsiveness. Accordingly, cell treatment with human recombinant
IL8 (1μg/mL) induced CTGF expression (≈50%;Pval<0.05) and increased
tam responsiveness (≈15% reduction of cell viability; Pval<0.05) mimicking
the hAdipo-CM effects on BC cells
Conclusion: Glucose affects tam responsiveness modulating CTGF in
BC cells, both directly and indirectly through adipocyte-released IL8.
CTGF may be a diabetes-associated predictive marker for chemo-
sensitivity and may represent a potential therapeutic target to overcome
tam resistance in BC.
Supported by: EFSD/Lilly
Disclosure: M.R. Ambrosio: None.
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The link between diabetes and colorectal cancer: effect of diabetic
microenvironment, metformin and 5-fluorouracil on AMPK activa-
tion, apoptosis and autophagy
K. Kuricová1, L. Pácal1, P. Müller2, R. Hrstka2, K. Kaňkova1;
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1Department of Pathophysiology, Masaryk university, 2Regional Centre
for Applied Molecular Oncology, Brno, Czech Republic.

Background and aims: Epidemiologic studies showed that (i) type 2
diabetes mellitus is associated with increased risk of development of
certain cancers including colorectal cancer (CRC)and (ii) result of CRC
treatment are worse in diabetics including higher mortality rates. On the
other hand, antidiabetic treatment, specifically metformin, was associated
with better prognosis and also increased efficacy of standard chemother-
apeutic treatment of CRC. Despite the historical use, molecular mecha-
nisms of anticancer effect of metformin are not fully understood yet.
Activation of AMP-activated protein kinase (AMPK), the key regulator
of glucose metabolism, orchestrates the pleiotropic effects of AMPK
including cell cycle arrest, autophagy induction or apoptosis but also
activation of survival metabolic pathways. It is therefore obvious that
the final outcome of metformin action in cancer critically depends on
the functionality of p53 as a key regulator of all above mentioned pro-
cesses. Little is known about how hyperglycaemia/diabetic milieu affects
AMPK pathway. Aim of the study was to study the effect of (i) diabetic
microenvironment, (ii) metformin and (iii) first line CRC cytostatic agent
5-fluorouracil on AMPK signalling, autophagy and apoptosis in vitro in
CRC with defined p53 status.
Materials andmethods:HCT116 cell line with andwithout p53 (p53+/+
and p53-/-) was cultured 30 hours in following settings: 7.5 mmol/l or 25
mmol/l glucose in the medium with or without the addition of metformin
(500 μmol/l) or 5-fluorouracil (5-FU, 5 μmol/l). Cell viability was
assessed using resazurin. AMPKα activation was monitored using
Western blot with phospho-specific antibody against threonine 172
(Cell Signaling Technology). Autophagy induction was detected using
antibody against LC3 and apoptosis was detected using caspase-3 anti-
body (both from Cell Signaling Technology).
Results: Regardless commonly used milimolar concentrations of metfor-
min in experiments we initially determined IC50 for metformin (and 5-
fluorouracil), because physiologically relevant metformin concentrations
are tens of micromoles. IC50 concentrations 500 μmol/l for metformin
and 5 μmol/l for 5-FU were subsequently used in all experiments with
cell line HCT116. We found that metformin decreases viability of
HCT116 cells more profoundly in 53-/- compared to +/+ even in
normoglycaemia. We also confirmed AMPKα activation by metformin,
again more significant in HCT116 p53-/- cells. Caspase-3 expression was
increased by 5-FU and also by combination of 5-FU + metformin in both
normo- and hyperglycaemia in p53-/- but not in p53+/+ cells.
Conclusion:We confirmed stronger effect of metformin on viability and
AMPKα activation in cancer cells without functional p53. Combination
of metabolic/energetic stress and exposition to cytotoxic agents (5-
fluorouracil as a typical first line chemotherapeutic for CRC treatment)
might represent potentially effective approach to treatment of p53 defi-
cient cancers.
Supported by: GA16-14829S and MEYS – NPS I - LO1413
Disclosure: K. Kuricová: Grants; Study was supported by the grant
GA16-14829S from the Czech Grant Agency and by project Grant
MEYS - NPS I - LO1413.
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Expressions ofmicroRNA-30, 196 and 423 distinguish type 2 diabetes
from diabetes associated with pancreatic cancer and chronic
pancreatitis
P. Skrha1, A. Horinek2, P. Fric3, M. Andel1, J. Skrha2;
12nd Dept. of Internal Medicine, 3rd Faculty of Medicine, Charles
University, 23rd Dept. of Internal Medicine, 1st Faculty of Medicine,
Charles University, 3Dept. of Internal Medicine, Military University
Hospital, Charles University, Prague, Czech Republic.

Background and aims: Diabetes mellitus (DM) is frequently the first
symptom of pancreatic cancer (PAC). The prevalence of DM in chronic

pancreatitis (CHP) is elevated too. CHP is simultaneously one of the main
risk factors for developing PAC. The aim of this study was to estimate if
microRNA (miRNA) profiling in DM patients could improve PAC diag-
nosis and its distinguishing from CHP.
Materials and methods: Fifty eight diabetic patients with PAC, 15 dia-
betic patients with CHP, 39 type 2 diabetic patients (T2DM) without PAC
or CHP, and 30 healthy controls were enrolled in our study. Diagnosis of
PAC and CHP was done by high resolution imaging methods and con-
firmed by histological examination. Expressions of 8 miRNAs (miR-21,
30, 191, 192, 196, 200, 423 and 454) were determined in the serum by
real-time PCR. MicroRNAs were then related to miRNA-191 and 454
that were set as endogenous controls. Kruskal-Wallis ANOVA test was
performed to evaluate the results.
Results: The mean expressions of miR-21, 30, 192, 196 and 200 were
significantly elevated (1,8-4,3 times) in PAC patients compared to healthy
controls and T2DM group (p<0,05 to p<0,0001). On the contrary, miR-
423 was significantly lower (4,6-6,5 times) in CHP patients compared to
each of other groups (p<0,0001). MicroRNA-30, 196, 200 and 423 were
able to distinguish PAC patients from CHP group. MicroRNA expres-
sions in PAC, CHP and T2DM groups were compared with healthy con-
trols having expression equal to 1,0. Significant differences between PAC
and CHP groups are shown in the Figure.
Conclusion: Our study is the first that compares expressions of selected
miRNAs in diabetic patients with PAC or CHP. While patients with CHP
should be examined for tumour development, it is not easy to distinguish
the cancer in the early stage. MicroRNA-30, 196 and 423 seem to become
powerful markers in patients with diabetes mellitus in distinguishing pan-
creatic cancer from chronic pancreatitis.

Disclosure: P. Skrha: None.

1231
Type 2 diabetes: induced MMPs promote pancreatic cancer
progression
X. Tingting, J. Shenghong;
Department of Radiology,Zhongda Hospital, Medical School of
Southeast University, Jiangsu Key Laboratory of Molecular and
Functional Imaging, Nanjing, China.

Background and aims: Increasing epidemiologic evidence suggests that
incidence of pancreatic cancer is associated with type 2 diabetes as well as
certain risk factors of diabetes. In pancreatic cancer, diabetic conditions
promotes the growth of tumor and increases the mortality rate. However,
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the underlying mechanisms are poorly understood at present. Diabetes
associated molecular changes in tumor potentially contribute to the cancer
progression in type 2 diabetes patients. In most cancers, the expression of
matrix metalloproteinases (MMPs) increased which involved in cancer
progression, including angiogenesis, invasiveness, and metastasis. But
MMPs in diabetic pancreatic cancer has not been previously
explored.This study aims to investigate the key molecules MMPs in type
2 diabetes that may promote the pancreatic cancer using molecular imag-
ing methods and assess whether these pancreatic-cancer-promoting mol-
ecules can be used as targets for targeted specific imaging and treatment
in pancreatic cancer with type 2 diabetes. We expect to demonstrate and
develop a specific approach that is individualized to treat the diabetes
associated pancreatic cancers.
Materials and methods: Orthotopic pancreatic cancer models were
established in db/db diabetic mice, Steptozotocin(STZ) induced diabetic
mice and C57BL/6 mice. Based on the analysis of clinical human pan-
creatic tumor tissue samples collected in patients and the animal models
for type 2 diabetes and pancreatic cancer, we performed the MMPs mo-
lecular imaging experiments and MMP inhibitors tumor therapy experi-
ments in animal models followed by immune-histo-chemistry and path-
ological analyses.
Results: Pancreatic cancer grew faster in both diabetic mice models than
in wild type mice. MMP-2 and MMP-9 expressed in pancreatic cancer
with type 2 diabetes mellitus was significantly higher than in those with-
out type 2 diabetes mellitus in clinical patients (P < 0.05). Besides, the
expression of MMPs in diabetic pancreatic cancer mice models were also
higher than that in wild type mice using MMPs NIRF imaging followed
by immune-histo-chemistry and pathological analyses (P < 0.05).What is
beyond our expectations is that tumor inhibition rate of selective MMP-2
and MMP-9 inhibition in wild type mice, STZ diabetic mice and db/db
diabetic mice was 12.18%, 36.94%, 54.89%, respectively. It indicates that
selective MMP-2 and MMP-9 inhibition reverses diabetes-induced pan-
creatic cancer growth monitored by MR imaging and MMPs molecular
imaging in vivo.
Conclusion: In a conclusion, it suggests that type 2 diabetes aggravates
pancreatic cancer by stimulating the expression of MMPs. MMPs can be
used as targets for targeted specific imaging and treatment in pancreatic
cancer with type 2 diabetes.
Supported by: National Nature Science Foundation of China (NSFC, No.
81525014)
Disclosure: X. Tingting: None.
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Insulin activates AKT pathway and promotes ECM production of
PSC: implication for pancreatic fibrosis and cancer in type 2 diabetes
M. Zhi1, X. Zhu1, R. Waldron2, A. Lugea2, S. Pandol2, L. Li1;
1Zhongda Hospital of Southeast University, Nanjing, China, 2VA Greater
Los Angeles Health System, David Geffen School ofMedicine at UCLA,
Los Angeles, USA.

Background and aims: Type 2 diabetes has been demonstrated to be an
independent risk of pancreatic cancer (PC). Insulin resistance, hypergly-
cemia, hyperinsulinemia, and abnormalities in insulin/IGF receptor path-
ways have been suggested to be related to diabetes-associated pancreatic
cancer, and activated pancreatic stellate cells (PSC) are reported to be
crucial effector cells responsible for development of pancreatic
fibrogenesis and pancreatic cancer progression in type 2 diabetes.
However, few researches have illuminated how high insulin promotes
PSC proliferation, which plays a central role in fibrogenesis associated
with pancreatitis and pancreatic cancer. AKT/mTOR/p70S6K and AKT/
FoxO1 signaling pathway are classical pathways regulating cell prolifer-
ation, differentiation and protein synthesis. The aim of this study was to
investigate the effects of high insulin on AKT/mTOR/p70S6K and AKT/
FoxO1 signaling pathway enhancing proliferation and fibrosis responses
in PSC.

Materials and methods: In primary mouse PSC and a novel immortal-
ized mouse pancreatic stellate cell line (imPSC), the effects of insulin on
AKT/mTOR/p70S6K and AKT/FoxO1 signaling pathway were exam-
ined. Cells were stimulated with high insulin (100 nmol/L), and cultured
with metformin (2mmol/L). We measured extracellular matrix (ECM)
synthesis of collagen I (Col-I) and fibronectin (FN), determined the ex-
pression signaling pathway components, analyzed their operation as
profibrotic and/or proliferative pathways and assessed the potential con-
tributions of PSC to a fibrogenic microenvironment.
Results: High insulin significantly increased Col-I and FN production (P
< 0.01). Besides, the expression of FoxO1 in PSC was ascended by
insulin (P < 0.01). Activated phosphorylation of the Akt, mTOR,
P70S6K and inhibited phosphorylation of AMPK were completely
caused by high insulin stimulation in PSC (P < 0.01). Meanwhile, high
insulin promoted phosphorylation of FoxO1 in PSC (P < 0.01). However,
metformin obviously activated AMPK and reduced AKT/mTOR/
P70S6K phosphorylation (P < 0.01).
Conclusion: Our study showed that high insulin activated AKT/mTOR/
p70S6K and AKT/FoxO1 signaling pathway and promoted ECM pro-
duction of PSC, which suggested a potential key role of AKT pathway in
development of pancreatic fibrosis responses in type 2 diabetes.
Metformin is a hope for prevention of pancreatic fibrosis and cancer in
type 2 diabetes.

Disclosure: M. Zhi: None.

1233
Dietary advanced glycation end-products activate NF-κB, AKT1 and
ERK1/2 linking cancer risk and diabetes
A.I. Serban1, L. Stanca1, O.I. Geicu1,2, A. Dinischiotu2;
1University of Agricultural Science and Veterinary Medicine, 2University
of Bucharest, Bucharest, Romania.

Background and aims: Recent evidence has suggested a positive corre-
lation between type 2 diabetes and increased colorectal cancer risk. We
explored the hypothesis that high dietary intake of advanced glycation
end products (AGEs) may play a fundamental role in this association.
Materials andmethods:Casein was glycated in vitro (30min at 70 ºC, 4
sec at 140 ºC, in the presence of 116 mM lactose - 55 mM glucose-
fructose. C2BBe1 colorectal carcinoma cells (enterocytes) were treated
with 200μg/ml glycated or control casein for 3 and 24 h. Additionally, we
used anti TNF-α, anti RAGE and anti IL-1β antibodies to block the
AGEs induced signaling that may involve these respective proteins.
Phosphorilated extracellular signal-regulated kinases 1/2 (Erk1/2),
RAC-alpha serine/threonine-protein kinase (AKT1), the p50 subunit of
NF-κB, receptor for advanced glycation end products (RAGE) and inter-
leukin 1β (IL-1β) protein expression were evaluated by western blot.
Results: AGEs content in glycated casein was 17.5 μg/mg protein. The
3 h AGEs exposure induced a significant (p<0.05) increase by 1.7 fold in
Erk1/2 expression, and after 24 h Erk1/2 returned to control levels. The
initial increase was fully prevented by the anti-TNF-α antibody co-
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treatment, however, no significant contribution by the RAGE or IL-1β
blocking antibodies. A similar expression profile was observed for p 50
subunit, albeit, the initial high expression was more pronounced (it in-
creased by over 2.5 fold) and it was abolished in the presence of all
antibody treatments. Both the AGEs and the anti-RAGE antibody -
AGEs co-treatment induced at 24 h increased p 50 expression, which
could be explained by the co-dependent nature of the NF-κB - RAGE
relationship, also highlighted by the merely identical expression profile
we noted for the RAGE receptor. AKT1 expression was unaffected after 3
h, although AGEs exposure increased its expression significantly after 24
h, and could not be controlled by any antibody treatments applied. IL-1β
expression was increased dramatically at the 3 h interval by AGEs expo-
sure and was diminished to control level by the antibody treatments.
Notably, cell proliferation was increased after exposure to glycated casein
by 1.4 fold after 24 h (p<0.05).
Conclusion:On the one hand, enterocytes are involved in creating a non-
belligerent microenvironment in the gut, along with local immune-
competent cells. They are routinely stimulated by antigens, and do not
respond by triggering inflammation. However, our data seem to suggest,
that AGEs can readily induce transient pro-inflammatory changes. These
changes, such as the increased Erk1/2 expression, known to induce me-
talloproteinases, may contribute in the long term to compromise the bar-
rier represented by enterocytes, and allow antigen access to the lamina
propria, where full-scale inflammation could develop. On the other hand,
the changes we observed in AKT1 expression could have profound im-
plications, given the carcinogenic origin of the C2BBe1 cells we used.
AKT1 is known to inhibit apoptosis and to activate NF-κB and antioxi-
dant enzymes, and it is currently considered a primary target of cancer
therapies. Its increase after 24 h could enhance cancer cells ability to cope
with stressful stimuli and promote survival. In this way, a link between
high dietary AGEs intake, human cancer biology and chronic inflamma-
tory diseases involving the gut may be supported.
Supported by: CNCS-UEFISCDI, PN-II-RU-TE_2012-3-0034
Disclosure: A.I. Serban: None.

PS 112 Pathogenesis of non-alcoholic
fatty liver disease: from mice to men

1234
Two mtDNA point mutations in complexes of the respiratory chain
synergistically reduce mitochondrial fission and impair metabolism
in liver
S. Schroeder, M. Tiedge, S. Baltrusch;
Institute of Medical Biochemistry and Molecularbiology, University
Medical Center Rostock, Rostock, Germany.

Background and aims:Mutations in complexes of the respiratory chain,
which are encoded in the mitochondrial genome (mtDNA), can facilitate
the production of reactive oxygen species (ROS) and affect the mitochon-
drial live cycle during aging. Due to these effects on mitochondrial via-
bility mtDNA mutations may result in metabolic liver dysfunction and
thus, can contribute to the pathogenesis of type 2 diabetes mellitus
(T2DM). Previous studies indicate that multiple mutations in the
OXPHOS system predispose to hepatic steatosis. The aim of this study
was to investigate fat and ROS accumulation as well as mitochondrial
dynamics in liver tissue from conplastic mice carrying mutations in the
cytochrome c oxidase (complex IV) and the NADH dehydrogenase
(complex I).
Materials and methods: The conplastic mouse strains C57BL/6NTac-
mtBPL/1J (NADH dehydrogenase mutation und cytochrome c oxidase
mutation, mtBPL) and C57BL/6NTac-mtAKR/J (control; mtAKR) were
analyzed at the age of 3, 6, 9 and 12 months. After in vivo MitoSox
injection the hepatic mitochondrial ROS production was quantified in
liver sections using fluorescence microscopy. In addition, we analyzed
the gene expression of fission and fusion regulating proteins, namely
MFN1, MFN2, OPA1, FIS1, MFF, DMN1L in liver tissue. Fat accumu-
lation was determined by Oil Red O staining of liver sections. Total body
weight and, liver and fat mass were ascertained. Furthermore blood glu-
cose was measured.
Results: Blood glucose levels, body weight and liver fat accumulation of
12 months old mtBPL mice were significantly increased compared to the
mtAKR control strain (6.8 vs. 5.7 mmol/l, p < 0.05; 39.3 vs. 36.2 g, p <
0.05; 18260 vs. 4100 pixel, p < 0.001). With aging, mtBPL mice showed
a more pronounced increase in ROS accumulations as observed in
mtAKR mice. The gene expression of FIS1 and MFF showed a signifi-
cantly lower level in mtBPL mice compared to controls at all examined
time points. In addition, at the age of 3 and 9 months the DNM1L gene
expression in mtBPL mice was significantly reduced compared to con-
trols. In contrast to these differences in fission proteins, the gene expres-
sion of fusion proteins was comparable between both mouse strains.
Conclusion: The mtDNA point mutations in two OXPHOS complexes,
the NADH dehydrogenase and cytochrome c oxidase resulted in
lipometabolic dysfunction in liver and higher blood glucose levels in 12
months old mtBPL mice without manifestation of diabetes. Our data
suggest that these processes are triggered by reduced mitochondrial fis-
sion. Thus, OXPHOS mutations can induce tissue-specific impairments
via changes in the mitochondrial network regulation. Whether hepatic
steatosis implies insulin resistance and development of T2DM in old
mtBPL mice is the purpose of our current research.
Disclosure: S. Schroeder: None.

1235
PTP1B deficiency in mice induces changes in gut microbiota and gut
barrier permeability during NASH
C. Rubio1,2, M. Puerto3,4, J.J. García-Rodríguez5, L. Menchén3, R.
Bañares3,4, J.M. Carrascosa6, Á.M. Valverde1,2;
1IIBm Alberto Sols, 2CIBERdem, 3IIS Gregorio Marañón, 4CIBERehd,
5Departamento de Parasitologia, Facultad de Farmacia, Universidad
Complutense de Madrid, 6CBM Severo Ochoa, Madrid, Spain.
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Background and aims: Mice deficient in protein tyrosine phosphatase
1B (PTP1B) have increased insulin sensitivity in the liver. However, the
role of PTP1B in the dynamics of the gut barrier and associated changes
in microbiota during non-alcoholic steatohepatitis (NASH) is unknown.
We analyzed the effects of PTP1B deficiency in gut microbiota and in-
testinal permeability to understand the relation of the gut-liver axis in
NASH.
Materials and methods:NASH was induced in 16-20 week-old male
wild-type (WT) or PTP1B-deficient (KO) mice (C57Bl/6J) fed
choline/methionine-deficient (MCD) diet up to 2 months. Control
mice were fed chow diet. DNA was extracted from stool samples
collected individually. Amplicons of the V3-V4 hypervariable regions
of 16S were sequenced using Illumina-Myseq system. Microbiome
analysis was performed with QUIIME program. In vivo permeability
was measured through oral gavage of FITC-Dextran and its determi-
nation in blood 4 hours later.
Results: After one week on MCD diet, the PCoA analysis revealed a
consistent change in microbiota composition due to differences in diet
(MCD versus chow) and genotype (PTP1B KO versus WT).When we
analyzed the beta diversity, the ratio Firmicutes/Bacteroidetes increased
from 1.32 (±0.24) to 2.70 (±0.45) in WT and further in PTP1B KO 3.62
(±0.66). Also, in mice fed MCD diet changes in phyla Verrucomicrobia,
Firmicutes and Bacteroidetes were time-dependent, whilst phyla
Cianobacteria and Actinobacteria were dependent on the genotype.
Histological analysis of duoden and colon did not show differences be-
tween groups. However, after one month on MCD diet, we observed a
decrease in colon length in both genotypes (p<0.001) (WT chow 9.5
±0.53cm, WT MCD 7.53±0.47cm; PTP1B KO chow 9.55±0.74cm,
PTP1B KO MCD 7.4±0.46cm) and a reduction in colon diameter
(p<0.01) which was more pronounced in PTP1B KO versus WT mice
(p<0.05) (WT -27.85%±6.54; KO -38.51%±8.22). Both WT and PTP1B
KO mice fed MCD diet showed increased circulating endotoxemia than
their counterparts fed chow diet (WT chow 13.83ng/ml±2.77, WT MCD
29.51ng/ml±6.41; p<0.001), (PTP1B KO chow 13.67ng/ml±3.24;
PTP1B KO MCD 19.70ng/ml±7.45; n.s), but endotoxemia was less ele-
vated in PTP1B KO mice fed MCD compared to WT MCD group (WT
MCD vs PTP1BKOMCD; p<0.01). Gut permeability was also measured
by administration of FITC-Dextran by an oral gavage at different time-
periods. Non significant differences were found in mice fed chow or
MCD diet for 7 days. However, permeability was more elevated in WT
mice fedMCD diet for one month compared to PTP1BKOmice (p<0.05)
(WT basal 0.0024%±3,2E-06; WT 30 days 0.0056%±5,0E-06; PTP1B
basal 0.0020%±2,1E-06; PTP1B 30 days 0.0050%±3,4E-06).
Preliminary data showed increased proinflammatory markers (TNFα
and IL1β) and a decline in tight junction proteins (E-cadherin and
occluding) in WT fed MCD diet versus WT fed chow diet that were not
observed in PTP1B KO mice.
Conclusion: Marked changes in gut microbiota composition and gut
barrier permeability occur during the establishment of NASH in the
MCD model. PTP1B deficiency induces substantial changes in gut mi-
crobiota and confers protection against alterations in gut barrier perme-
ability during NASH.
Supported by: FPU (MECD); SAF201565267-R (MINECO/FEDER);
CIBERdem (ISCIII), Spain; FIS
Disclosure: C. Rubio: Grants; FPU 2013 (MECD), SAF201565267-R
(MINECO/FEDER), CIBERdem (ISCIII, Spain), FIS.
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JAZF zinc finger 1 ameliorates age- and diet-associated hepatic
steatosis through SREBP-1c-dependent mechanism
X. Luo1, L. Li1, R. Liu2, G. Yang2;
1Key Laboratory of Diagnostic Medicine of Ministry of Education,
School of Laboratory Mecicine, Chongqing Medical University,
2Department of Endocrinology, the Second Affiliated Hospital,
Chongqing Medical University, Chongqing, China.

Background and aims: Hepatic steatosis is characterised by an aberrant
accumulation of triglycerides in the liver. However,the drivers of progres-
sive steatohepatitis remain incompletely defined. Juxtaposed with another
zinc finger gene 1 (JAZF1) has been reported to be involved in glucose
and lipid metabolism. Therefore, the aim of this study was to investigate
the influence of JAZF1 on age- and adipose-associated hepatosteatosis
and the mechanism.
Materials and methods: Expression levels of JAZF1 gene/protein were
examined in the liver tissues from obesity-associated mice. In vitro, lipid
metabolism was analysed in hepatocytes with JAZF1 overexpression and
suppression. In vivo, Wild-type C57BL/6 and age-matched JAZF1-Tg
mice were randomized to chow or HFD. Liver triglyceride metabolism
was analysed in mice by PCR , Histological examination, Oil Red O
staining, and western blot. Culture of primary mouse hepatocytes and
dual-luciferase reporter gene assay were used to further investigate the
mechanism of JAZF1 activation in the regulation of triglyceride
metabolism.
Results: In JAZF1-Tg mice, body fat content and hepatosteatosis were
protected from HFD-induced steatosis, and accompanied by decreased
lipogenesis gene expression. In hepatocytes, over-expression of JAZF1
attenuated, while knockdown of JAZF1 enhanced the expression of lipo-
genesis genes. The over-expressing of JAZF1 in hepatocytes displayed
the increased AMPK phosphorylation and decreased sterol regulatory
element-binding protein 1 (SREBP-1) expression. The roles of JAZF1
were partially attenuated by Compound C. Mechanistically, JAZF1 sup-
pressed SREBP-1c expression through the inhibition of transcriptional
activity of LXRE2 in the SREBP-1c promoter.we found that JAZF1
over-expression protected against the development of atherosclerosis in
ApoE KO mice and attenuated the expression of pro-inflammatory cyto-
kines in vivo and vitro. More recently, we further demonstrated that
JAZF1 over-expression decreased hepatic glucose production (HGP)
and increased phosphorylation of insulin signalingmolecules in liver with
a PI3-kinase/Akt-dependent manner.
Conclusion: Our data illustrate that JAZF1 plays a crucial role in the
regulation of age- and nutrient- associated hepatosteatosis through an
AMPK/SREBP-1-dependent mechanism.
Supported by: NSFC(81270913,81300670)
Disclosure: X. Luo: None.
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Circulating PCSK9 is associated with pentraxin 3 concentration in
patients with type 2 diabetes
M.Waluś1, M. Kapusta2, A. Trojak3, P. Miarka4, B. Idzior -Waluś1, M.T.
Malecki1;
1Department of Metabolic Diseases, Jagiellonian University,
2Department of Biochemistry, Jagiellonian University, 3Jagiellonian
University, 4Department of Nephrology, Jagiellonian University,
Kraków, Poland.

Background and aims: Nonalcoholic fatty liver disease (NAFLD) is
present in up to 80%f of type 2 diabetic (DM2) patients. NAFLD exac-
erbates hepatic insulin resistance and is associated with obesity, hyper-
tension and atherogenic dyslipidemia. Proprotein Convertase Subtilisin/
Kexin type 9 (PCSK9) is a serine protease secreted by hepatocytes and
involved in the regulation of LDL receptor expression. There is evidence
that circulating PCSK9 increases with hepatic fat accumulation and cor-
relates with the severity of steatosis, independently of metabolic con-
founders and liver damage. Pentraxin 3 (PTX3) is an essential component
of innate immunity and a member of the long pentraxin superfamily,
which are soluble proteins induced by various inflammatory stimuli.
PTX3 is independently associated with the risk of vascular events.
There is gathering evidence that plasma pentraxin 3 level is a novel
marker for nonalcoholic steatohepatitis and severity of liver fibrosis.
There are data that PTX3 also possess anti-microbial, anti-inflammatory

Diabetologia (2017) 60 (Suppl 1):S1–S608 S569



and cardioprotective properties. In this study we aimed to determine fac-
tors associated with PCSK9 in a group of patients with DMt2.
Materials andmethods:Material included 116 consecutive patients with
DMt2, 79with NAFLD and 39with coronary artery disease (cad). In each
patient standardized questionnaire, anthropometric measurements, fasting
serum lipids, apolipoprotein C3 (apo C3), glucose, glycated hemoglobin
HbA1c, cytokeratin-18 fragments (CK-18), a marker of NAFLD, PTX3
serum concentration and circulating PCSK9 were determined. NAFLD
was diagnosed by ultrasonography. CK-18, PTX3, PCSK9 and apo C3
levels were determined by ELISA, serum lipids enzymatically using
Roche reagents, glycated hemoglobin A1c by HPLC.
Results:Mean (SD) age of patients was 59.1 (11.1) years, mean duration
of diabetes 9.8 (5.9) years, mean values of HbA1c 8.63 (2.4%), and of
BMI 32.8 (5.6) kg/m2. Mean values of serum LDL-cholesterol were 2.6
(1.16), of triglyceride concentrations 1.8 (1.0) mmol/l, and of HDL-
cholesterol 1.14 (0.29) mmol/l respectively. The mean (SD) values of
serum PCSK9 were 255,44 (106,967) ng/ml, of PTX 3 4.53 (1,77) ng/
ml and did not differ between patients with and without NAFLD or cad.
In the whole group of patients circulating PCSK9 correlated negatively
with age (r=-0.21, p<.05), HbA1c (r=-0.21, p<.05), and positively with
BMI (r=0.21, p<.05) and, as expected, with total cholesterol ( r=0.59),
LDL-cholesterol (r=0.50), triglyceride (r=0.35) and po C3 (r=0.31) con-
centration (p<.001 for all). Interestingly, strong positive correlation be-
tween PTX3 and PCK9was observed (r=0.47, p<.001). We did not found
any associations between PCSK9 and CK-18 fragments nor liver
enzymes.
Conclusion: The results of the study indicate that circulating PCSK9 is
significantly associated with PTX3, marker of cardiovascular risk and
NAFLD fibrosis. In our group of DMt2 patients PCSK9 is also signifi-
cantly positively associated with BMI and atherogenic lipid levels and
apo C3 concentrations. The association between circulating PCSK9 and
PTX3 might be of value in understanding the processes of increased cvd
risk in NAFLD patients.
Supported by: K/ZDS/005595
Disclosure: M. Waluś: None.

1238
Correlations between patatin-like phospholipase domain containing
3gene (PNPLA3) polymorphisms and nonalcoholic fatty liver disease
in type 2 diabetes patients
R.S. Gavril, L. Mihalache, O. Nita, A.C. Oprescu, O.I. Ungureanu, A.
Gherasim, L.I. Arhire;
UMF Iasi, Iasi, Romania.

Background and aims: Patatin-like phospholipase domain-containing
protein 3 (PNPLA3) has been linked to the development and evolution
of fatty liver, but not to insulin resistance. The aim of the study was to
evaluate the relationship between PNPLA3 and fatty liver, metabolic
syndrome and subclinical atherosclerosis.
Materials andmethods:We evaluated a group of 130 subjects with type
2 diabetes treated with oral medication or diet, who were admitted to the
Clinical Center of Diabetes, Nutrition and Metabolic Diseases. The sub-
jects with hepatitis B, C and toxic hepatopathy were excluded. The study
group was represented by 92 patients with a mean age of 60.38 ± 10.37
years, with 47.83 % men. We analysed the link between fatty liver and
anthropometric indices, biochemical parameters, genetic marker and sub-
clinical atherosclerosis assessed by measurement of carotid intima-media
thickness (CIMT). Fatty liver and CIMTwere assessed using ultrasonog-
raphy. PNPLA3 rs738409 genotype determination was performed by
high resolution melting analysis (HRM) with a Rotor-Gene 6000 instru-
ment (Cornett Research), its software (Series Software 1.7.87) and
uAnalyze web application that allowed three standards genotyping CC,
CG and GG.
Results: More than 90% of the subjects showed various degrees of he-
patic steatosis. Using the body mass index, 60% of the subjects were

obese, but 90% of them had abdominal obesity (using abdominal circum-
ference). Aspartate aminotransferase (AST) and alanine aminotransferase
(ALT), serum triglycerides, insulin resistance (evaluated using the
Homeostasis Model Assessment index - HOMA-IR), high sensitive C
Reactive Protein, systolic blood pressure were correlated with fatty liver.
A negative correlation was found between fatty liver, magnesemia and
high density lipoprotein cholesterol (HDLc). The degree of liver fat ac-
cumulation increased significantly with the increasing number of the
metabolic syndrome components. CIMT values were correlated with
the degree of fatty liver. The frequency of cases with normal liver or mild
steatosis was significantly higher in subjects with normal CIMT (54.29%
versus 25% above normal values, p = 0.003), and the frequency of cases
with moderate or severe steatosis was significantly higher in subjects with
abnormal CIMT (75% versus 45.71% of normal values, p = 0.003).
Genotyping PNPLA3 showed that the difference between subjects with-
out steatosis and subjects with hepatic steatosis is given by the higher
frequency of genotype GG. Triglycerides, cholesterol, HDLc, AST and
ALT were similar among genotypes CC, CG, GG. PNPLA3 genotypes
were not associated with the components of the metabolic syndrome,
subclinical atherosclerosis or insulin resistance.
Conclusion: In our study, the GG genotype was associated with an in-
crease regarding hepatic fat content. The results confirm that PNPLA3
polymorphism has a major role on the content of triglycerides in the liver.
The lack of association with the components of metabolic syndrome
(components) suggest that the presence of the G allele is not linked to
metabolic disorders in subjects with type 2 diabetes. The data we have
obtained confirm that the polymorphism PNPLA3 is closely associated
with hepatic fat, but not with insulin resistance and metabolic syndrome.
Cardiovascular risk in diabetic fatty liver is not shown to be directly
dependent on the genotype.
Clinical Trial Registration Number: A-17-2794-EASD
Supported by: SOPHRD/159/1.5/S/135760
Disclosure: R.S. Gavril: None.
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Role of the gut in glucose-induced suppression of bone resorption in
patients with non-alcoholic fatty liver disease and/or type 2 diabetes
H. Maagensen1, A.E. Junker1, N.R. Jørgensen2,3, L.L. Gluud4,5, F.K.
Knop1,5, T. Vilsbøll1,6;
1Center for Diabetes Research, Gentofte Hospital, Hellerup, 2Department of
Clinical Biochemistry, Rigshospitalet, Glostrup, 3OPEN, Odense Patient
data Explorative Network, Odense University Hospital, Odense,
4Gastrounit, Medical Division, Hvidovre Hospital, Hvidovre, 5Department
of Clinical Medicine, University of Copenhagen, Copenhagen, 6Steno
Diabetes Center Copenhagen, University of Copenhagen, Copenhagen,
Denmark.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is
associated with decreased bone mineral density (BMD), while type 2
diabetes (T2D) is associated with normal to high BMD. Both conditions
are associated with increased fracture risk. The pathophysiology under-
lying bone abnormalities in NAFLD and T2D remains uncertain, but may
involve the gut-bone axis. We investigated the influence of the gut on
postprandial bone resorption in healthy individuals and patients with T2D
and/or biopsy-verified NAFLD.
Materials andmethods:NAFLD patients with normal glucose tolerance
[n=8, HbA1c: 33 (32, 37) mmol/mol (median with interquartile range in
brackets); BMI: 30 (26, 35) kg/m2], NAFLD patients with T2D [n=8,
HbA1c: 50 (41, 53) mmol/mol; BMI: 30 (28, 32) kg/m2], T2D patients
without liver disease [n=8, HbA1c: 43 (39, 48) mmol/mol; BMI: 28 (26,
28) kg/m2] and healthy controls [n=9, HbA1c: 36 (34, 37) mmol/mol;
BMI: 28 (28, 29) kg/m2] underwent a 4-hour 50g oral glucose tolerance
test (OGTT) and an isoglycaemic intravenous glucose infusion (IIGI)
with repeated measurements of the bone resorption marker C-terminal
type I collagen telopeptide (CTX).
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Results: Plasma glucose levels achieved during OGTTs were successful-
ly matched on corresponding IIGI days. Patients with NAFLD+T2D
exhibited similar CTX suppression (as assessed by AUC0-4h for percent
change from baseline) on OGTT vs. IIGI [-94 (-117, -70) vs. -114
(-129, -68) %×h, p=0.46], while remaining groups showed greater
(p<0.05) CTX suppression during OGTT vs. IIGI (healthy subjects [-
111 (-136, -93) vs. -66 (-102, -30) %×h], NAFLD [-145 (-162, -124)
vs. -97 (-108, -44) %×h], and T2D [-79 (-96, -49) vs. -20 (-37, 32) %×h]).
Conclusion: OGTT-induced potentiation of CTX suppression seems to
be abolished in patients with NAFLD+T2D, but preserved in patients
with either NALFD or T2D. This suggests that coexistence of T2D and
NAFLD may disturb the gut-bone axis.
Clinical Trial Registration Number: NCT01492283
Disclosure: H. Maagensen: None.
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Hypovitaminosis D is associatedwith insulin resistance in prediabetic
individuals with nonalcoholic fatty liver disease
M.R. Shah1, I.A. Hossain2, L. Ali2;
1Microbiology and Immunology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), 2Biochemistry and Cell Biology, Bangladesh
University of Health Sciences (BUHS), Dhaka, Bangladesh.

Background and aims: Vitamin D deficiency due to impaired insulin
action enhances excessive accumulation of fat within the hepatocytes and
is a leading cause of nonalcoholic fatty liver disease (NAFLD). A number
of studies claim the association of hypovitaminosis D with features of
insulin resistance such as obesity, type 2 diabetes, and other metabolic
syndromes. However, data examining the association of vitamin D defi-
ciency with insulin resistance among prediabetic subjects with NAFLD
are limited. In this context, the present study was assessed to explore the
association of vitamin D deficiency with insulin resistance in prediabetic
individuals with NAFLD.
Materials and methods: We studied 151 prediabetic subjects (M/F, 85/
66; age in years, 45±9; BMI in kg/m2, 25.9±4.4; M±SD) after confirming
their oral glucose tolerance test. NAFLD was confirmed by upper abdo-
men ultrasonography comprising into 84 non-NAFLD (47/37; 44±9; 25.3
±4.6) and 67 NAFLD (38/29; 46±9; 26.6±4.0) groups. Serum glucose
was measured by glucose-oxidase method. HbA1c was measured by high
performance liquid chromatography. Serum insulin and vitamin D levels
reflecting 25-hydroxyvitamin D [25(OH)D] were measured by ELISA
techniques. Insulin resistance (HOMA-IR) was calculated by homeostasis
model assessment (HOMA). Data were analyzed by univariate, bivariate
and multivariate as appropriate.
Results: Compared to the non-NAFLD counterparts, NAFLD sub-
jects had significantly lower levels of [25(OH)D] (30.01±6.46 vs.
49.12±14.27 nmol/L, P<0.001) as well as significantly higher levels
of HOMA-IR (3.72±1.12 vs. 1.69±0.39, P<0.001). Pearson’s corre-
lation analysis showed a significant negative correlation of
[25(OH)D] with HOMA-IR (r=-0.275, P=0.024) in NAFLD sub-
jects. Multiple linear regression analysis showed a significant neg-
ative association of HOMA-IR with [25(OH)D] (β=-0.309,
P=0.025) in NAFLD subjects after adjusting the effects of potential
cofounders of age, body mass index (BMI) and glycosylated hemo-
globin (HbA1C) respectively. In binary logistic regression analysis,
HOMA-IR (odds ratio, OR = 1.393, 95% CI: 1.025-1.892, P=0.034)
and [25(OH)D] (OR = 0.898, 95% CI: 0.858-0.940, P<0.001) were
found to be significant determinants of NAFLD when adjusted the
effects of major confounders of age, BMI, and HbA1c respectively.
Conclusion: NAFLD subjects seem to have an association with low
[25(OH)D] levels and this relationship is mediated by insulin resistance
which also the pathophysiological determinant of prediabetes.
Supported by: Bangladesh Medical Research Council (BMRC)
Disclosure: M.R. Shah: None.
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Non-alcoholic fatty liver disease and pancreatic beta cell function in
non-diabetic patients
B. Pérez-Pevida1, S. Romero2, C. Silva2, J. Salvador2, G. Frühbeck2, J.
Escalada2;
1Section of Investigative Medicine. Division of Diabetes, Endocrinology
andMetabolism, Imperial College London, London, UK, 2Department of
Endocrinology and Nutrition/Metabolic Research Laboratory, Clínica
Universidad de Navarra, Pamplona, Spain.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) rep-
resents a histological spectrum ranging from benign hepatic steatosis to
non-alcoholic steatohepatitis. NAFLD is closely associated with metabol-
ic syndrome and insulin resistance (IR), and although the role of IR in
NAFLD has been previously investigated, there are limited data on pan-
creaticβ-cell function (BCF) in non-diabetic subjects. We aim to evaluate
the association between NAFLD and IR/BCF assessed by oral glucose
tolerance test (OGTT) derived indexes and analyse the risk of NAFLD
when IR or beta-cell dysfunction is present.
Materials and methods: We recruited 218 non-diabetic obese subjects,
who carried out an OGTT and at least one hepatic imaging test (ultraso-
nography or computed tomography scanning). Subjects were divided in
two groups according to the presence or not of NAFLD. Insulin resistance
was assessed by homeostasis model assessment (HOMA-IR),
Quantitative Insulin Sensitivity Check Index (QUICKI) and insulin sen-
sitivity index (ISI). Pancreatic BCF was assessed by insulinogenic index
(IGI) and disposition index (DI). Anthropometric measurements and
body composition study were performed in all patients. Bioelectrical
impedance analysis was used to determine visceral fat by the ViScan
system (Tanita Corp).
Results: The mean age (SD) of participants was 39.5 (14.3) years and
36% of participants were men. The prevalence of NAFLD was 42.2% in
our population. The subjects with NAFLD compared with control group
had higher insulin resistance (HOMA-IR 3.25vs2.37; QUICKI
0.33vs0.36; ISI 3.37vs5.53 (p<0.001)) and strained pancreatic BCF (DI
4.28vs4.59 (p=0.008) despite no differences in visceral adipose tissue
between groups. An association between ISI, IGI and DI and the presence
of NAFLD was statistically significant, showing a 32%, 71% and 18%
increase in the risk of NAFLD for a one unit increase in ISI, IGI and DI,
respectively.
Conclusion: NAFLD is associated with insulin resistance and strained
pancreatic β-cell function in non-diabetic subjects. Presenting impaired
OGTT derived indexes was associated with an increased risk of NAFLD.
Future studies are necessary to evaluate the temporal relationship between
insulin resistance, β-cell dysfunction and NAFLD and the potential ap-
plication of the OGTT in clinical practice as a risk predictive tool for this
condition.
Disclosure: B. Pérez-Pevida: None.
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Reduced plasma NT-proBNP levels are predictive of non-alcoholic
fatty liver disease among patients with type 2 diabetes
M.L. Johansen1, J. Rasmussen1, M.R. Holm1, J. Faber1, E. Chabanova2,
M. Schou3, P. Rossignol4, C. Kistorp1;
1Department of internal medicine, Herlev University Hospital,
2Department of Radiology, Herlev University Hospital, 3Department of
Cardiology, Herlev University Hospital, Herlev, Denmark, 4Inserm CIC
Plurithémathique 1433, FCRIN INI-CRCT, CHRU Nancy, France.

Background and aims: Plasma NT-proBNP is a well-established bio-
marker in heart failure. Increased plasma levels are associated with an
increased cardiovascular mortality in the general population and in pa-
tients with heart disease. Notably, reduced concentrations of natriuretic
peptides (NPs) are often reported in patients with type 2 diabetes (T2D),
which in experimental settings, has been demonstrated to exaggerate
insulin resistance and adipocyte dysfunction. Thus, decreased plasma
levels of NPs could play a role in the accumulation of ectopic fat and
development of non-alcoholic fatty liver disease (NAFLD) in T2D. We
hypothesized that reduced plasma NT-proBNP level is associated with
NAFLD among patients with T2D.
Materials and methods:We included 110 T2D patients from a random-
ized double-blind, placebo-controlled trial (The MIRAD study), investi-
gating the effect of the mineralocorticoid receptor antagonist eplerenone
on biomarkers related to adipocyte function. The patients had T2D and
high cardiovascular (CV) risk defined as ischemic heart disease, history
of myocardial infarction, stroke, peripheral artery disease or albuminuria.
At baseline the patients underwent MR spectroscopy measuring liver fat
content quantitatively with high precision by determining the fat peak
content relative to the water content and abdominal fat in 1cm slice in
the middle of L3 using 3.0TMR imaging (PhilipsMedical Systems, Best,
the Netherlands).
Results: The participants were predominantly male n=76 (69%), with a
mean (±SD) age of 64 (±9) years. Mean duration of T2D was 12 (±7)
years and mean HbA1c was 59 (±14) mmol/mol; BMI was 30.8 (±4.2)
kg/m2 with visceral fat volume of 269 (±98) cm3. The median (IQR) level
of NT-proBNP was 67 (37-128) ng/L. A total of n=52 (47%) had liver fat
content ≥5.6 %which is the cut off value for (NAFLD). There was a clear
association between low NT-proBNP level and increased risk of NAFLD
OR 0.51 (95% CI 0.35; 0.76, p<0.001), in univariate logistics regression
analysis. As expected high triglycerides and visceral fat volume increased
the risk for NAFLD (p<0.0001, p=0.003 respectively). The predictive
ability of NT-proBNP was assessed in a multivariate logistic regression
analysis demonstrating that reduced concentrations were independently
associated higher risk of NAFLD OR 0.48 (95 % CI 0.31; 0.76 p=0.001),
adjusting for sex, HbA1c, BMI and visceral fat.
Conclusion: Decreased plasma NT-ProBNP concentration is indepen-
dently associated with a high risk of NAFLD among T2D patients.
Therefore, reduced levels of plasma NT-ProBNP, could be a marker of
accumulation of ectopic fat in the liver and bear novel clinical implica-
tions regarding screening for NAFLD in T2D patients with high CV risk.

Clinical Trial Registration Number: NCT 02809963
Supported by: Danish Heart Association, Danish Diabetes Academy
Disclosure: M.L. Johansen: None.

1243
Increased liver fat content in totally pancreatectomised patients
J.I. Bagger1, A.B. Lund2,3, N.J. Wewer Albrechtsen4, M. Christensen1,3,
M.F. Grøndahl1, C.P. Hansen5, J. Storkholm6, J.J. Holst4, T. Vilsbøll1,7,
F.K. Knop1,3;
1Center for Diabetes Research, Copenhagen, 2Center for Diabetes
Research, Hellerup, 3Department of Clinical Medicine, Copenhagen,
4Novo Nordisk Foundation Center for Metabolic Research,
Copenhagen, 5Rigshospitalet, Department of Gastrointestinal Surgery,
Copenhagen, Denmark, 6Righshospi ta le t , Depar tment of
Gastrointestinal Surgery, Copenhagen, 7Steno Diabetes Center
Copenhagen, Copenhagen, Denmark.

Background and aims: Lack of glucagon signaling has been shown to
increase hepatic fat content in animal studies. Furthermore, administra-
tion of glucagon receptor antagonists are associated with increases in
hepatic transaminases and fat content in type 2 diabetes patients. Here
we evaluated hepatic fat content and aspartate transaminase (AST) and
alanine transaminase (ALT) in totally pancreatectomised patients without
glucagon-secreting pancreatic alpha cells.
Materials and methods: Fasting blood samples and transient liver
elastography (Fibroscan 501®, EchoSensTM, Paris, France), as a mea-
sure for hepatic fibrosis and steatosis, were performed in 10 totally
pancreatectomised patients (age [mean ± SD]: 59.8±9.9 years; BMI:
21.5±4.3 kg/m2; HbA1c: 67.3±11.0 mmol/mol; time since operation:
4.6±4.5 years), and 10 age, sex and BMI-matched healthy control sub-
jects (age: 58.4±5.0 years; BMI: 22.9±2.4 kg/m2; HbA1c: 34.6±6.2
mmol/mol).
Results: In both groups hepatic elasticity were within normal range
(Fibrosis stage 0) with no difference in transmission speed of the ultra-
sonic waves between the pancreatectomised group and the control group
(5.1±0.34 vs. 4.8±0.52 kPa, p=0.52). In the pancreatectomised group, two
patients had steatosis grade 3 (67-100% of hepatocytes with fat accumu-
lation), two patients had steatosis grade 2 (33-66% of hepatocytes with fat
accumulation), one patient had steatosis grade 1 (11-33% of hepatocytes
with fat accumulation) and five patients had steatosis grade 0 (<11% of
hepatocytes with fat accumulation). In the control group, two subjects had
steatosis grade 2, and eight subjects had steatosis grade 0. Fasting con-
centrations of ASTwere higher in the pancreatectomy group compared to
the control group (54.2±4.5 vs 35.0±3.0 U/L, p=0.003) while no differ-
ence was observed for ALT (33.6±4.5 vs 25.6±2.2 U/L, p=0.13).
Conclusion: Totally pancreatectomised patients are characterised by in-
creased hepatic fat content and higher fasting plasma concentrations of
AST, which may relate to surgical removal of glucagon-secreting alpha
cells.
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Clinical Trial Registration Number: NCT02006459
Supported by: EFSD/MSD
Disclosure: J.I. Bagger: None.

1244
Validity of hepatic steatosis indices for prediction of non-alcoholic
hepatic steatosis in type 1 diabetic patients
J. Sokolovska1, L. Sviklane1, E. Olmane2, Z. Dzerve1, K. Kupcs3;
1Laboratory for Personalized Medicine, University of Latvia, 2Pauls
Stradins University hospital, Magnetic resonance center DiaMed, 3,
Pauls Stradins University hospital, Magnetic Resonance Center
DiaMed, Riga, Latvia.

Background and aims: Non-alcoholic fatty liver disease in type 1 dia-
betes mellitus patients is associated with an increased risk of cardiovas-
cular events and diabetic complications. Markers of hepatic steatosis,
hepatic steatosis index (HSI) and fatty liver index (FLI) have demonstrat-
ed reasonable efficacy in several patient groups. The purpose of our work
was screen the effectiveness of FLI and HSI in a observational pilot study
of 40 type 1 diabetic patients.
Materials and methods: Data of 252 LatDiane study patients were an-
alyzed. Patients with diabetes duration less than 5 years and with high-
risk alcohol consumption were excluded. For remaining 201 patients, FLI
and HSI indices were calculated. 40 patients with marginal FLI/HSI
values were invited to take part in the liver magnetic resonance study.
In-phase/opposed-phase technique of magnetic resonance imaging was
used. Accuracy of FLI/HSI was assessed from the area under the receiver
operating characteristic curve (AUROC).
Results: 12 (30.0%) patients had liver steatosis. These patients had higher
body mass index, waist circumference, FLI, HSI, aspartate transaminase,
gamma-glutamyl-transpeptidase, C-reactive protein, diastolic blood pres-
sure, and metabolic syndrome was diagnosed more often in this group. For
FLI, sensitivity was 90%, specificity was 74%, positive likelihood ratio
was 3.46, negative likelihood ratio - 0.14, positive predictive value -
0.64; negative predictive value - 0.93. For HSI, sensitivity was 86%, spec-
ificity was 66%, positive likelihood ratio was 1.95, negative likelihood ratio
- 0.21, positive predictive value - 0.50; negative predictive value - 0.92.
AUROC for FLI was 0.86 (95% confidence interval [0.72; 0.99]); for
HSI - 0.75 [0.58; 0.91]. Liver fat correlated with liver enzymes, waist
circumference, triglycerides, C-reactive protein, but not with estimated
glucose disposal rate or insulin dose/kg/24 h. In multiple regression model,
only C-reactive protein (p=0.038), gamma-glutamyl-transpeptidase
(p=0.047) and waist circumference (p=0.001) were independent determi-
nants of microscopic fat content and taken together explained 45% of its
variation (p=0.001). FLI correlated with C-reactive protein, alanine trans-
aminase, aspartate transaminase, systolic and diastolic blood pressure. HSI
correlated with waist circumference and C-reactive protein. Neither FLI,
nor HSI correlated with estimated glucose disposal rate or total daily insulin
dose. FLI exceeding 60 andHSI exceeding 36were significantly associated
with metabolic syndrome and nephropathy.
Conclusion: The tested indices can serve as surrogate markers for liver
fat content and metabolic syndrome in type 1 diabetic patients.
Parameters of insulin sensitivity were associated neither with indices,
nor liver fat. C-reactive protein might be considered for development of
novel biomarkers for liver steatosis assessment in type 1 diabetes.
Supported by: Scientific Council of Roche Academy, University of Latvia
Disclosure: J. Sokolovska: None.

1245
Association and predictability of different non-invasive scores with
nonalcoholic fatty liver disease diagnosis in patients with type 2
diabetes
A. Papazafiropoulou, A. Angelidi, K. Anagnostopoulou, E. Vagena, V.
Velissaris, E. Markakis, K. Petropoulou, A. Kokolaki, V. Bampali, A.
Melidonis;

Diabetes Center, General Hospital of Piraeus "Tzaneio", Piraeus, Greece.
Background and aims: Non - alcoholic fatty liver disease (NAFLD) is
the commonest cause of abnormal liver function tests and liver disease in
the western countries. NAFLD is usually asymptomatic. As a result some
non - invasive diagnostic models have been proposed for the diagnosis
and staging of NAFLD. The objective of this study was to evaluate
whether some of the most common and easily assessed models can also
be used to screen for the presence of nonalcoholic fatty liver disease
(NAFLD) in patients with type 2 diabetes (T2D) in clinical practice.
Materials and methods: The study population included 110 patients
with T2D (58 men) [mean age (±SD) 60.1±9.5 years, HbA1c 6.4
±1.0%, body - mass index 28.6±4.8 Kg/m2, duration of diabetes 8.5
±4.0 years] attending the outpatient diabetic clinic of our hospital.
Anthropometric, clinical, and laboratory data were analyzed during reg-
ular health checkups. NAFLD was diagnosed using ultrasound. NAFLD
liver fat score, HAIR (Hypertension, ALT, Insulin Resistance), BARD,
APRI (AST to Platelet Ratio Index), FIB - 4 and LAP (Lipid
Accumulation Product) scores are were estimated. Discrimination capa-
bility was assessed based on the area under the receiver operating char-
acteristic curve (AUC), sensitivity and specificity, positive (PPV) and
negative (NPV) predictive values were calculated.
Results: NAFLD, using ultrasound, was diagnosed in 77 patients (70%).
Receiver operating characteristic analysis showed that for the NAFLD
liver fat score a cutoff of ≥ - 1.44 had a sensitivity of 93%, a specificity of
72%, with an AUC of 0.95 and a PPVof 89% and a NPVof 82%. For the
HAIR score a cutoff of ≥0.50 had a sensitivity of 62%, a specificity of
44%, with an AUC of 0.58 and a PPVof 72% and a NPVof 33%. For the
BARD score a cutoff of ≥2.50 had a sensitivity of 51%, a specificity of
64%, with an AUC of 0.59 and a PPVof 77% and a NPVof 36%. For the
APRI a cutoff of ≥0.23 had a sensitivity of 49%, a specificity of 64%,
with an AUC of 0.55 and a PPVof 76% and a NPVof 35%. For the FIB -
4 score a cutoff of ≥1.00 had a sensitivity of 53%, a specificity of 54%,
with an AUC of 0.52 and a PPVof 73% and a NPVof 33%. For the LAP
score a cutoff of ≥30.93 had a sensitivity of 94%, a specificity of 82%,
with an AUC of 0.89 and a PPVof 92% and a NPVof 85%.
Conclusion: The results of the present study showed that NAFLD liver
fat and LAP scores showed good sensitivity and specificity for the pres-
ence of NAFLD in patients with T2D. Both scores are two simple, accu-
rate and non - invasive tools to predict NAFLD in patients with type 2
diabetes. On the contrary, HAIR, BARD, APRI and FIB - 4 scores
showed poor sensitivity and specificity.
Supported by: Hellenic Society of Lipidology, Atherosclerosis and
Vascular Disease
Disclosure: A. Papazafiropoulou: None.

1246
Application of the new EASL-EASD-EASO clinical practice guide-
lines for the management of non-alcoholic fatty liver disease
(NAFLD) in people with type 2 diabetes
B. Bouillet1, J. Petit2, A. Sberna2, R. Loffroy2, A. Nguyen2, L.
Duvillard2, D. Denimal2, P. Hillon2, B. Verges2;
1Diabetology, CHU François Mitterand Dijon, 2Diabetologie, CHU du
Bocage, Dijon, France.

Background and aims: Recently, the European Association for the
Study of the Liver (EASL)-European Association for the Study of
Diabetes (EASD)-European Association for the Study of Obesity
(EASO) propose recommendations for the diagnosis, treatment and
follow-up of non-alcoholic fatty liver disease (NAFLD) patients. In this
study we evaluate the application of these clinical practice guidelines for
the management of NAFLD in people with type 2 diabetes. We also
compare the performance of steatosis biomarkers (fatty liver index and
steatotest) to 1H-magnetic resonance spectroscopy.
Materials and methods: A total of 179 type 2 diabetic patients were
included in this study. Liver fat (1H-magnetic resonance spectroscopy),
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Fatty liver index (FLI), NAFLD fibrosis score (NFS), Steatotest and
fibrotest were measured.
Results: One hundred and twenty three (68.7%) patients had steatosis
(hepatic triglyceride content greater than 5.6%) with 1H-magnetic reso-
nance spectroscopy evaluation. With FLI biomarkers, 162 (90.5 %) pa-
tients had a diagnosis of steatosis (FLI>60). In comparison with 1H-
magnetic resonance spectroscopy, FLI diagnosed 43 patients in excess,
and did not diagnose correctly 5 patients (sensibility 73.4%, specificity
73.6%). With steatotest biomarkers, 141 (78.7%) patients had a diagnosis
of steatosis (steatotest >0.57). In comparison with 1H-magnetic reso-
nance spectroscopy, steatotest diagnosed 36 patients in excess, and did
not diagnose correctly 16 patients (sensibility 74.8%, specificity 55.5%).
Fifty-six patients were found to have abnormal liver transaminases or
elevated serum gamma-glutamyltransferase. The application of the
EASL-EASD-EASO guidelines using NFS in combination with FLI re-
sults to a referral to a liver clinic for 152 (84.9%) people with type 2
diabetes (NFS >-1.455). The application of the guidelines using
Steatotest in combination with Fibrotest results to a referral for 62
(34.6%) people with type 2 diabetes to a liver clinic.
Conclusion: The SteatoTest and FLI biomarkers are not valid predictors
of steatosis in type 2 diabetic patients. The application of these new
recommendations for the diagnosis, treatment and follow-up of NAFLD
would lead to an excessive number of people with type 2 patients that
should be referred to a liver clinic. It seems very difficult to apply these
new guidelines in clinical routine practice. We suggest that future clinical
and/or biological biomarkers of steatosis and fibrosis be specifically val-
idated in type-2 diabetic patients.
Disclosure: B. Bouillet: None.

1247
Improvement in liver histology with obeticholic acid in patients with
nonalcoholic steatohepatitis and type 2 diabetes
A. Liberman1, A. McCullough2, B. Neuschwander-Tetri3, A. Sanyal4,
M. Abdelmalek5, R. Gogineni1, B. Ferguson1, R. Shringarpure1, D.
Shapiro1;
1Intercept Pharmaceuticals, Inc., San Diego, 2Cleveland Clinic,
Cleveland, 3Saint Louis University Health Sciences Center, St. Louis,
4Virginia Commonwealth University, Richmond, 5Duke University
School of Medicine, Durham, USA.

Background and aims: Nonalcoholic steatohepatitis (NASH) is com-
monly associated with type 2 diabetes mellitus (T2DM) and the presence
of both is associated with higher risk of poor clinical outcomes.
Obeticholic acid is a potent farnesoid X receptor agonist that has been
shown to improve liver histology in patients with NASH in the FLINT
trial (N=283). 149 patients (61%) enrolled in FLINT had T2DM and
within this population, 45% (67/149) were found to have the presence
of advanced fibrosis (≥F3) which is further indicative of higher risk of
poor outcomes. The purpose of this post-hoc analysis was to assess the
efficacy of OCA in patients in the FLINT trial who had both NASH and
T2DM.
Materials and methods: FLINTwas a randomized, double-blind, place-
bo-controlled, 72-week study. This analysis included all patients who had
a diagnosis of NASH and T2DM at Baseline, and were treated with OCA
25 mg (n=75) or PBO (n=74). The primary endpoint was ≥2-point im-
provement in NAFLD activity score (NAS) without worsening of fibro-
sis. Fibrosis improvement was defined as ≥1 stage improvement.
Histologic changes were only evaluated in patients who had both
Baseline and Week 72 liver biopsy (OCA 25 mg, n=54; PBO, n=53).
Results: A greater percentage of OCA-treated patients achieved the pri-
mary endpoint [OCA 25mg: 31/54 (57%); PBO: 11/53 (21%); p<0.01] at
Week 72. A larger percentage of OCA-treated patients achieved fibrosis
improvement compared to PBO at Week 72 [OCA 25 mg: 22/54 (41%);
PBO: 10/53 (19%); p<0.05]. OCA treatment also resulted in reduction in
body weight from Baseline compared to PBO at Week 72 [LS Mean

(95% CI); OCA 25 mg: -3.3 (-4.8, -1.8) kg; PBO: 0.3 (-1.1, 1.7) kg;
p<0.01]. There were no statistical differences between OCA and PBO
in glycemic parameters examined at Week 72.
Conclusion: In the FLINT trial, within the subgroup of patients with both
NASH and T2DM, OCA treatment resulted in improvement in liver his-
tology and reductions in body weight. Further prospective evaluation
with OCA is necessary to confirm these findings.
Clinical Trial Registration Number: NCT01265498
Supported by: National Institute of Diabetes and Digestive and Kidney
Diseases
Disclosure: A. Liberman: Employment/Consultancy; Intercept
Pharmaceuticals, Inc. Stock/Shareholding; Intercept Pharmaceuticals,
Inc.
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Dulaglutide decreases liver enzymes in people with type 2 diabetes: a
post-hoc analysis of the AWARD programme
A. Haupt1, K. Cusi2, N. Sattar3, L.-E. García-Pérez1, I. Pavo4, M. Yu5,
K.E. Robertson1;
1Eli Lilly and Company, Indianapolis, 2Division of Endocrinology,
Diabetes, and Metabolism, Department of Medicine, University of
Florida, Gainesville, USA, 3Institute of Cardiovascular and Medical
Sciences, University of Glasgow, Glasgow, UK, 4Eli Lilly and Company,
Vienna, Austria, 5Eli Lilly and Company, Toronto, Canada.

Background and aims: GLP-1 receptor agonists may reduce hepatic
steatosis and steatohepatitic liver histology in people with NAFLD/
NASH. Higher plasma alanine transaminase (ALT) levels correlate with
hepatic steatosis and regress in response to treatment. This post-hoc anal-
ysis evaluated the effects of once weekly dulaglutide 1.5 mg (DU) on
plasma ALT, aspartate transaminase (AST) and gamma-glutamyl
transpeptidase (GGT) in patients with type 2 diabetes (T2D) and com-
pared the effect of DU vs placebo (PL) on several metabolic measures in
all patients, as well as in a subset predicted to have higher prevalence of
non-alcoholic fatty liver disease and non-alcoholic steatohepatitis
(enriched by baseline ALT thresholds: male, ≥30 IU/L; female, ≥19 IU/
L) from 4 PL-controlled studies in the AWARD program (AWARD-1,
AWARD-5, AWARD-8 and AWARD-9).
Materials and methods: Patients receiving DU or PL were included in
this post-hoc analysis. The objectives were to assess: 1) changes from
baseline in ALT, AST and GGT between patients treated with DU vs PL
at 6 months and, 2) changes from baseline in ALT, AST, GGT, HbA1c,
fasting serum glucose (FSG), lipid profile and weight between DU vs PL
after 6 months of treatment in a NAFLD/NASH enriched population.
Results: At baseline, the clinical characteristics of DU and PL groups
were similar. At 6 months, changes from baseline in ALT, AST and GGT
were: (LSM [SE]) -4.7 (0.6), -1.9 (0.5), ‑5.0 (2.8) on DU vs -3.0
(0.6), -0.8 (0.6), 1.6 (3.3) on PL, respectively. Treatment differences were
significant for ALT, AST and GGT (-1.7 [0.6] p=0.003, -1.1 [0.5]
p=0.037 and -6.6 [3.0] p=0.025, respectively). The NAFLD/NASH
enriched population had more males, shorter duration of diabetes, higher
AST and triglycerides at baseline. At 6 months, a more pronounced
change in ALTwas observed in patients with baseline ALT ≥ULN treated
with DU vs PL (p=0.022) (table). Overall, DU-treated patients with base-
line ALT ≥ULN demonstrated significantly greater change from baseline
in HbA1c, FSG, weight, and triglycerides vs PL (p≤0.014 all parameters;
table). Similar differences between DU vs PL were observed in patients
with ALT <ULN.
Conclusion: Results from this post-hoc analysis suggest that once
weekly DU 1.5 mg improves hepatic enzymes compared to placebo,
with greater reduction seen in ALT and GGT than AST, consistent with
reduced liver fat in both the overall and NAFLD/NASH enriched pop-
ulation. The glycaemic and metabolic response of DU in the enriched
population was consistent with the results observed in the overall
population.
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Disclosure: A. Haupt: Employment/Consultancy; Eli Lilly and
Company. Stock/Shareholding; Eli Lilly and Company.

PS 114 Animal models
on non-alcoholic fatty liver disease

1249
Body weight lowering agents and their comparative metabolic and
hepatic effects in obese mouse models of nonalcoholic fatty liver
disease
J. Jelsing, M. Feigh, K.S. Tølbøl, S.S. Veidal, N. Vrang;
Gubra, Hørsholm, Denmark.

Background and aims: The GLP-1 analogue liraglutide is an established
treatment for obesity and type 2 diabetes. Here we aimed to compare the
body weight lowering effects of liraglutide and the peroxisome
proliferator activated receptor (PPAR) α/δ agonist, elafibranor, in diet-
induced obese (DIO) and genetically obese mouse models of nonalcohol-
ic fatty liver disease (NAFLD) and steatohepatitis (NASH).
Materials and methods: Male wildtype C57BL/6J and leptin-deficient
Lepob/ob mice (5 weeks of age) were fed a diet high in trans-fat, fructose
and cholesterol for a total of 26 weeks and 12 weeks, respectively, for
induction of NASH. Only biopsy-confirmed steatotic and fibrotic animals
were included and stratified into DIO-NASH and ob/ob-NASH treatment
groups and treated for 8 weeks with vehicle (PO, QD), liraglutide (0.2
mg/kg, SC, BID) or elafibranor (30 mg/kg, PO, QD). At termination,
blood samples were collected for plasma liver enzymes (alanine/aspartate
aminotransferases; ALT/AST) and lipids (total cholesterol; TC, triglycer-
ides; TG). Furthermore, liver post-biopsies and tissue samples were ob-
tained for histological and biochemical analysis. Finally, a blinded histo-
logical evaluation of NAFLDActivity Score (NAS) (steatosis, inflamma-
tion, ballooning degeneration) including Fibrosis Stage was performed.
Results: Liraglutide and elafibranor treatment induced a weight loss of
approximately 10% in both DIO-NASH and ob/ob-NASH mice, albeit
with differential effect on hepatomegaly, plasma ALT/AST/TG/TC and
liver lipids. Based on histopathological analysis, liraglutide reduced com-
posite NAS in DIO-NASH (7/10 animals), but not in ob/ob-NASH (2/10
animals), mainly by reducing steatosis component. In contrast,
Elafibranor induced resolution of NAS in both DIO-NASH and ob/ob-
NASH (10/10 animals) by improving all three dimensions (steatosis,
inflammation and hepatocyte ballooning). Furthermore, only elafibranor
reduced liver fibrosis stage in DIO-NASH (6/10 animals) and ob/ob-
NASH (10/10).
Conclusion: Pharmacological intervention with liraglutide and
elafibranor induced a diverse metabolic and hepatic profile, irrespectively
of similar weight-loss inducing effect in wildtype diet-induced and genet-
ically obese mouse models of NASH. Notably, both treatments exerted an
anti-steatotic action and improved liver histopathology by reducing
NAFLD Activity Score in DIO-NASH mice. In addition, elafibranor
improved steatohepatitis in ob/ob-NASH mice and exerted anti-fibrotic
effects in DIO-NASH and ob/ob-NASH mice.These finding suggest that
weight-loss inducing agents with a direct liver target effect exerts superi-
ority in alleviating NASH.
Disclosure: J. Jelsing: Stock/Shareholding; Gubra ApS.

1250
Pirfenidone prevents and reverses hepatic insulin resistance and
steatohepatitis by polarising M2 macrophages in mice
T. Ota, G. Chen, Y. Ni, N. Nagata, M. Nagashimada;
Brain/Liver Interface Medicine Research Center, Kanazawa University,
Kanazawa, Japan.

Background and aims: Excessive hepatic lipid accumulation promotes
the activation of macrophage/Kupffer cells, resulting in exacerbation of
insulin resistance and nonalcoholic steatohepatitis (NASH). In our previ-
ous study, we developed a cholesterol- and saturated fatty acid-induced
model of lipotoxic NASH and revealed that hepatic oxidative stress and
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insulin resistance promotes hepatic inflammation and fibrosis.
Pirfenidone is an antifibrotic agent used in the treatment of pulmonary
fibrosis. In addition, pirfenidone suppresses bleomycin-induced increases
in the pulmonary influx of T cells and macrophages. However, less atten-
tion has been focused on its anti-inflammatory effects. In the present
study, we investigated the effect of pirfenidone in a lipotoxicity-induced
NASH model.
Materials andmethods: Eight-week-old C57BL/6mice were fed a high-
cholesterol, high-fat (CL) diet or CL diet with 0.2% pirfenidone (CL +
PFD), for a total of 12 weeks. The liver histology, insulin sensitivity, and
inflammatory/stress signal were examined. Next, we quantified
intrahepatic immune cells by flow cytometry.
Results: After 12 weeks of feeding, histological examination revealed
hepatic steatosis, inflammation and fibrosis in mice fed CL diet. They
showed hyperinsulinemia even though weight and adiposity were similar.
Pirfenidone administration reduced hepatic TG, TC, and NEFA levels by
24%, 23%, and 50%, respectively (all p < 0.05), as well as lipid peroxida-
tion, which was assessed by TBARS. Pirfenidone improved glucose intol-
erance and hyperinsulinemia in the CL group and enhanced the insulin
signal, assessed by IRβ and Akt phosphorylation, in the liver, which is
associated with the attenuation of MAPK (ERK/p38MAPK) and NF-kB
activation. To assess the effect of pirfenidone on hepatic inflammation
further, intrahepatic leukocytes were quantified using flow cytometry.
Hepatic macrophages identified as CD45+CD11b+F4/80+ cells were mark-
edly decreased in the CL + PFD group by 67% compared with mice fed the
CL diet. In addition to a reduction of the total macrophage content in the
liver, mice fed CL + PFD had 81% fewer CD11c+CD206- (M1)-type
macrophages, but 33%more CD11c-CD206+ (M2)-typemacrophages than
mice fed the CL diet, resulting in a predominance of M2 over the M1
macrophage population. Pirfenidone also reduced CD4+ and CD8+ T-cell
contents by 55% and 41% respectively, which contributed to the improve-
ment of insulin resistance and steatohepatitis.Moreover, pirfenidone down-
regulated LPS-induced M1 marker (Tnfa, Il1b andMcp-1) mRNA expres-
sion in RAW264.7 macrophages but augmented IL-4-induced M2 marker
(Mrc2, Cd206 andMgl1) mRNA expression in a dose-dependent manner.
Additionally, pirfenidone reduced the activation of hepatic stellate cells and
inhibited fibrosis, lowering hydroxyproline content by 40% (p < 0.05).
Importantly, pirfenidone reversed insulin resistance, as well as hepatic in-
flammation and fibrosis, in pre-existing advanced NASH.
Conclusion: Pirfenidone prevents and reverses hepatic insulin resistance
and steatohepatitis by polarizing M2 macrophages in mice. Pirfenidone
might be a novel and promising treatment for NASH.
Supported by: MEXT, Japan
Disclosure: T. Ota: None.

1251
Allopurinol reduces hepatic fat accumulation through regulating
lipid oxidation and ER stress signalling in high fructose-fed OLETF
rats
I.-J. Cho, K. Choi, D.-H. Oh, J. Yoo, Y.-C. Hwang, K. Ahn, H.-Y.
Chung, I.-K. Jeong;
Department of Endocrinology and Metabolism, Kyung Hee University
Hospital at Gangdong, Seoul, Republic of Korea.

Background and aims: Excess fructose consumption is associated with
development of metabolic syndrome, type 2 diabetes, and nonalcoholic
fatty liver disease (NAFLD). Uric acid generation is a unique feature of
fructose metabolism and may have a direct role in the development of
NAFLD. However, its mechanism is unclear. Therefore, we examined the
effects of uric acid lowering treatment on fatty liver using a high fructose-
fed OLETF rats for evaluating the contributions of fructose and uric acid
on NAFLD development.
Materials and methods: 30-week-old OLETF rats were randomly di-
vided into three groups as follows: (1) normal chow-diet OLETF rats (NC
group); (2) high fructose-diet OLETF rats (HFrD group); and (3) high

fructose-diet OLETF rats with allopurinol treatment (HFrDAL group).
After 16 weeks of treatment, body weight was measured and intraperito-
neal glucose tolerance test was conducted. Liver tissue was collected at
sacrifice and processed to assess histological characteristics. Real-time
polymerase chain reaction (PCR) was performed to evaluate hepatic ex-
pression of genes involved in lipid metabolism and inflammation.
Hepatic endoplasmic reticulum (ER) stress pathway was evaluated by
Western blot. All animal experiments were conducted according to the
institutional animal research regulations of our center.
Results: The HFrD group had significantly elevated body weight, as well
as higher serum uric acid and triglyceride concentrations compared to the
NC group (P<0.05). Blood glucose concentrations at 2 hours after glu-
cose load were significantly increased in the HFrD and HFrDAL groups
compared with the NC group (P<0.05). Hepatic lipid accumulation was
significantly increased in the HFrD group versus the NC group.
Allopurinol treatment significantly reduced body weight, decreased se-
rum uric acid concentrations, and ameliorated hepatic steatosis in the
HFrDAL group compared with the HFrD group (P<0.05). High fructose
diet significantly suppressed hepatic expression of fat oxidation genes and
elevated hepatic expression of proinflammatory cytokine genes, whereas
allopurinol treatment restored it (P<0.05). Furthermore, high fructose diet
significantly increased protein expression of immunoglobulin heavy
chain-binding protein and phosphorylated inositol-requiring enzyme 1.
And x-box binding protein 1, which is the downstream effector, was
spliced by high fructose diet in PCR. However, allopurinol treatment
attenuated these changes induced by high fructose diet.
Conclusion: Allopurinol ameliorates high fructose diet-induced hepatic
steatosis via modulating not only hepatic lipid metabolism and pro-
inflammatory cytokines expression but also ER stress signaling.
Disclosure: I. Cho: None.

1252
Protective effects of the TAZ modulator TM-25659 against
palmitate-induced lipogenesis in HepG2 cells and fatty livers from
DIO and MCD-diet fed mice
T. Kim1, J. Jung2, S.-E. Choi3, J. Jeon3, Y. Kang3, M. Bae4, J. Ahn5, H.
Jeong6, E. Hwang7, S. Han2, H. Kim2, D. Kim2, K.-W. Lee2;
1Endocrinology and Metabolism, Seoul Medical Center, Seoul,
2Endocrinology and metabolism, Ajou University Hospital, Suwon,
3Physiology, Ajou University Hospital, Suwon, 4Korea Research
Institute of Chemical Technology, University of Science & Technology,
Daejeon, 5Chemistry, Gwangju Institute of Science and Technology
(GIST), Gwangju, 6College of Pharmacy, Ewha Womans University,
Seoul, 76College of Pharmacy, Ewha Womans University, Seoul,
Republic of Korea.

Background and aims: The transcriptional co-activator with PDZ-
binding motif (TAZ) binds various transcription factors to control many
physiological processes including cell differentiation, organ develop-
ment, and inflammation. The TAZ modulator 2-butyl-5-methyl-6-(pyri-
dine-3-yl)-3-[2’-(1H-tetrazole-5-yl)-biphenyl-4-ylmethyl]-3H-
imidazo[4,5-b]pyridine] (TM-25659) inhibits adipocyte differentiation by
interacting with peroxisome proliferator-activated receptor gamma
(PPARgamma). TM-25659 has anti-obesity and anti-diabetic effects in
high fat (HF) diet-induced obese (DIO) mice. However, the effects of
TM-25659 in non-alcoholic fatty liver disease (NAFLD) have not been
well studied. In this study, we investigated the beneficial effects of TM-
25659 and the molecular mechanism of palmitate-induced lipogenesis in
HepG2 cells and in the fatty liver of DIO and mice fed a HF completely
devoid of methionine and choline diet (MCD).
Materials and methods: To clarify the molecular mechanism of TM-
25659 in palmitate-induced HepG2 cells and in the fatty liver of mice, we
treated the cells and mice with TM-25659 and used mRNA sequencing to
evaluate the expression of transcription factor,s such as PPARgamma,
retinoid X receptor, and nuclear receptor corepressor 1 (NCOR1), as well
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as gene expression-related lipogenesis and inflammation. To investigate
the protective effects of TM-25659 on fatty liver, C57BL/6J mice were
randomly divided into five groups: low-fat diet control group (LFD), 60%
HF group, HF plus TM-25659 diet group, MCD diet group, and MCD
plus TM-25659 group. Glucose homeostasis and insulin sensitivity were
evaluated after 16 weeks of treatment in the HF diet mice and after 4
weeks in the MCD mice. Fasting insulin and serum lipid levels were
measured at the end of the study. Genes involved in inflammation and
lipid metabolism were analyzed by real-time polymerase chain reaction
and immunoblotting. Body weight, fasting insulin, and plasma glucose
were maintained in the TM-25659-treated animal group.
Results:We demonstrated that TM-25659 was significantly effective for
ameliorating HF diet-induced glucose intolerance, insulin resistance, and
fatty liver. In addition, TM-25659 significantly reduced hepatic steatosis
and immune cell infiltration. TM-25659 also reduced fatty liver in MCD
mice as well as the expression of several inflammation-related genes.
TM-25659 led to TAZ nuclear localization and binding with transcription
factors, such as PPARgamma and NCOR1, in HepG2 cells. Finally, TM-
25659 inhibited palmitate-induced inflammatory cytokine and lipogenic
gene expression in HepG2 cells.
Conclusion: This is the first report demonstrating that TM-25659 has
protective effects on NAFLD through the enhanced interaction between
TAZ and PPARgamma. Therefore, TM-25659 may be useful for
preventing NAFLD.
Disclosure: T. Kim: None.

1253
Curcumin8, a novel curcumin analog, prevent liver steatosis in high
fat diet-induced obese mice
C.H. Chung1, M.H.Kwon1, H.M.Kim1, E.S. Lee1,W. Sangartit1, E.Y. Lee2;
1Department of Internal Medicine, Wonju College of Medicine, Yonsei
University, Wonju, 2Department of Internal Medicine, College of
Medicine, SoonCheonHyang University, Cheonan, Republic of Korea.

Background and aims: Non-alcoholic fatty liver disease (NAFLD) oc-
curs when excess fat is stored in the liver. NAFLD is highly prevalent in
type 2 diabetes mellitus (T2DM), likely reflecting the frequent occurrence
of obesity and insulin resistance in T2DM. Curcumin8 (CUR8) is a syn-
thetic derivative of natural active curcumin (CUR), which has antioxidant
and anti-inflammatory properties. Here, we investigated the effects of
CUR8, a novel CUR analog, on liver steatosis in high fat diet (HFD)-
induced obese mice.
Materials and methods:We categorized six groups such as regular diet
mice (RD, n=10), RD fed with curcumin (RD+CUR, 100mg/kg/day,
n=10), RD fed with curcumin8 (RD+CUR8, 100mg/kg/day, n=10), high
fat diet-induced obese mice (HFD, n=10) and HFD fed with curcumin
(HFD+CUR, 100mg/kg/day, n=10), HFD fed with curcumin8 (HFD+
CUR8, 100mg/kg/day, n=10) for 12 weeks. Liver steatosis was detected
in hematoxylin and eosin (H&E) stained sections.
Results:CUR8 prevented the increase of body and liver weights in HFD-
induced obese mice. In addition, insulin resistance was significantly im-
proved in HFD+CUR8 group than HFD group. Serum ALT level, an
indicator of liver damage, also reduced after CUR8 treatment.
Moreover, H&E stain revealed that CUR8 decreased liver steatosis in
HFD-induced obese mice. Interestingly, the increase of liver TG resulting
from HFD also decreased after the administration of CUR8 but not CUR.
Conclusion: Our data demonstrates that CUR8 ameliorated insulin resis-
tance and reduced liver steatosis in HFD-induced obese mice
Disclosure: C.H. Chung: None.

1254
E2F1 participates in liver cholesterol metabolism and protects
against liver fibrosis development
P.-D. Denechaud1, L. Qiuwen2, A. Giralt1, C. Le MAy3, Z. Lianjun2, B.
Cariou4, L. Fajas1;

1Center for Integrative Genomics, University of Lausanne, 2University of
Lausanne, Lausanne, Switzerland, 3L'institut du Thorax, INSERM UMR
1087/CNRS UMR 6291, Nantes, 4L'institut du Thorax, INSERM, UMR
1087, CNRS UMR 6291, Nantes, France.

Background and aims: Over the past 30 years, non-alcoholic fatty liver
disease (NAFLD) has become the most common chronic liver disorder in
the world. The liver is a central organ for the metabolism of cholesterol
whose hepatic accumulation is an early even of NAFLD. In our labora-
tory, we work on the metabolic roles of the transcription factor E2F1
mainly known for its roles in cell cycle control. We found that E2F1 plays
a crucial role in maintaining cellular cholesterol homeostasis and the
development of hepatic fibrosis, via the regulation of PCSK9.
Materials and methods: The importance of E2F1 on cholesterol metab-
olism was assessed by studying the mice invalidated for E2F1. Analysis
of the E2F1 ChIP-seq in hepatocytes allowed us to determine its direct
targets, which were validated by promoter’s studies. The cellular models
of mouse hepatocytes and HepG2 cell lines, invalidated for E2F1,
allowed us to determine the mechanisms involved. The influence of cho-
lesterol overload was determined by subjecting these mice to an athero-
genic diet, rich in cholesterol. The importance of PCSK9 in the liver
phenotype observed was determined by re-expressing PCSK9 in the liver
of E2F1 -/- mice (by adenoviral strategy). We also studied PCSK9 -/-
mice under high cholesterol diet.
Results: E2F1-/- mice display reduced total plasma cholesterol levels and
increased cholesterol content in the liver. We show that E2F1 deletion in
cellular and mouse models leads to a marked decrease in PCSK9 expres-
sion and increase in LDLR expression. In addition to the up regulation of
LDLR, we report that E2F1-/- hepatocytes exhibit increased LDL uptake.
ChIP-Seq and PCSK9 promoter reporter experiments confirmed that
E2F1 binds to and transactivates the PCSK9 promoter. Interestingly,
E2F1-/- mice fed a high cholesterol diet (HCD) display a fatty liver
phenotype and early liver fibrosis, which is reversed by re-expression of
PCSK9 in the liver.
Conclusion: Collectively, these data indicate that E2F1 regulates choles-
terol uptake and that the loss of E2F1 leads to abnormal cholesterol
accumulation in the liver and the development of fibrosis in response to
a high cholesterol diet. In our study, we not only describe a new regulator
of PCSK9, whose inhibitors have recently been developed for the treat-
ment of hypercholesterolemia in humans, but we also highlight for the
first time potential liver problems that could result from this inhibition.
Supported by: FNS, FSC
Disclosure: P. Denechaud: None.

1255
A novel mouse model of maternal overnutrition-induced non-alco-
holic steatohepatitis (NASH)/hepatocellular carcinoma
Y. Takiyama1, M. Nakamura2, T. Sera3, K. Uesugi4, M. Hoshino4, N.
Yagi4, M. Haneda1;
1Department of Medicine, Asahikawa Medical University, Asahikawa,
2Department of Mechanical Engineering, Saitama University, Saitama,
3Department of Mechanical Engineering, Kyushu University, Fukuoka,
4Research & Utilization Division, Japan Synchrotron Radiation Research
Institute, Hyogo, Japan.

Background and aims: Non-alcoholic steatohepatitis (NASH) is associ-
ated with hepatocellular carcinoma, which is the leading cause of cancer-
related mortalities in Japanese patients with type 2 diabetes mellitus.
NASH is believed to develop after two-hit process, and the first ‘hit’
may lie in early intrauterine exposures. To examine the impact of intra-
uterine nutrition on the pathophysiology of NASH, we have generated a
novel mouse model.
Materials and methods: Female C57BL6J mice were fed either high-fat
diet (H) or a control diet (C) during gestation. During lactation, all mice
were fed the control chow. After weaning, the male offspring were fed the
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control chow (C), generating two groups: H/C (n=7), C/C (n=7). At 15
weeks of age, offspring body weight, fasting blood glucose (FBS),
HbA1c, nonesterified fatty acid (NEFA), alanine transaminase (ALT),
systolic blood pressure (SBP) were measured. Following sacrifice, liver
was dissected and assessed using histology and CT imaging using the
beam line at the SPring-8 synchrotron radiation research facility in Japan.
To address the underlying the epigenetic mechanisms, we performed a
microarray experiment using formalin-fixed paraffin-embedded (FFPE)
liver tissue. The target genes of microRNAs were predicted by
TargetScan.
Results: Compared with C/C offspring, H/C offspring showed lower
FBS (74.00±16.95 vs. 52.86±8.71 mg/dL, p<0.05), HbA1c (3.57±0.44
vs. 2.94±0.34 %, p<0.05) despite of more food intake (2.33±0.97 vs. 3.45
±0.54 g/day, p<0.05). Body weight (21.98±0.90 vs. 22.55±1.82 g) and
SBP (100±11.54 vs. 98.19±7.7 mmHg) were not different between both
groups. Remarkably, plasma NEFA (608.0±66.61 vs. 911.0±242.4
microEq/L, p<0.01) and ALT (17.00±4.2 vs. 27.71±5.95 IU/L, p<0.01)
were elevated in H/C. Consistent with metabolic changes, H/C had severe
form of NASH, presenting the fibrosis evaluated by masson trichrome
stain. Synchrotron micro-CT imaging at SPring-8 showed the architectur-
al remodeling of the parenchyma in 6 out of 7 the H/C, not in the C/C.
Intriguingly, melanocortin 4 receptor (MC4R), which plays a pivotal role
in regulating the energy homeostasis, was over-expressed in the cyto-
plasm of hepatocellular carcinoma cells of H/C. Microarray analysis re-
vealed that 140 of 1,900 miRNAs analyzed were differentially expressed
in FFPE liver samples of H/C in comparison to C/C, i.e. 27 up-regulated
and 120 down-regulated miRNAs. Of those miRNAs, miR-29c-3p,
which targets MC4R, was down-regulated (ratio 0.52) in H/C.
Conclusion: This study suggests that the early exposure to an overnutri-
tion in utero (“first-hit”), and subsequent neonatal nutritional alternation
(“second hit”), which results in dynamic metabolic changes, could devel-
op NASH in adult offspring. In addition, the epigenetic mechanism by
miRNA which targets MC4R might be involved in NASH-based
hepatocaricinogenesis. These results suggest that the intervention in the
maternal nutrition should be important for preventing the future
NASH/hepatocellular carcinoma in the next generation.
Supported by: The Akiyama Life Science Foundation
Disclosure: Y. Takiyama: Grants; The Akiyama Life Science
Foundation.

1256
Hepatocyte-specific sirtuin 6 deletion predisposes to nonalcoholic
steatohepatitis by upregulation of Bach1, an Nrf2 repressor
B.-H. Park1, S.-O. Ka1, I. Bang1, E. Bae2;
1Chonbuk National University Medical School, Jeonju, 2Woosuk
University, College of Pharmacy, Wanju, Republic of Korea.

Background and aims: Nonalcoholic steatohepatitis (NASH), ranging
from liver steatosis, inflammation, and fibrosis is associated with insulin
resistance and is a worldwide epidemic. Sirtuin 6 (Sirt6), a chromatin
associated deacetylase has been implicated in negative regulation of in-
flammation and lipid metabolism, although its function in the progression
from NASH to fibrosis remains to be defined.
Materials and methods: To explore the role of hepatocyte Sirt6 in diet-
induced insulin resistance and NASH development, we generated
hepatocyte-specific Sirt6 knockout (KO) mice that were fed a high-fat
and high-fructose (HFHF) diet for 16 weeks.
Results: HFHF-fed KO mice had increased hepatic steatosis and inflam-
mation and aggravated glucose intolerance and insulin resistance com-
pared to wild type. Notably, HFHF-induced liver fibrosis and oxidative
stress, as determined by Sirius-red staining, dihydroethidium fluores-
cence, and related gene expression analyses, were significantly elevated
in KO mice. In the livers of KO mice, nuclear factor erythroid 2-related
factor 2 (Nrf2) was downregulated and conversely BTB and CNC homo-
log 1 (Bach1), a nuclear repressor of Nrf2, were upregulated. We

discovered that Sirt6, which interacts with Bach1 under basal condition,
induces its detachment from the antioxidant response element (ARE)
region of heme oxygenase 1 promoter. Furthermore, we found that Sirt6
promotes Nrf2 binding to ARE in response to oxidative stimuli, which
leads to the expression of phase II/antioxidant enzymes. We also showed
that HFHF-induced steatosis, inflammation, and fibrosis were ameliorat-
ed by adenoviral Sirt6 overexpression.
Conclusion: Sirt6 may be a useful therapeutic target for amelioration of
NASH and liver fibrosis.
Supported by: 2017R1A2B2005730
Disclosure: B. Park: None.
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Neuroprotective effects of HM15211, a novel long-acting GLP-1/
Glucagon/GIP tri-agonist in the MPTP Parkinson's disease mouse
model
Y. Lee, S.-H. Lee, J. Kim, I. Choi, Y. Kim, S. Kwon;
Hanmi Pharm. Co., Ltd., Hwaseong-si, Republic of Korea.

Background and aims: HM15211 is a novel long-acting GLP-1/gluca-
gon/GIP tri-agonist that is being developed for the treatment of obesity
and related complications. Recent studies have shown that obesity, type 2
diabetes, and non-alcoholic fatty liver disease increase the risk of devel-
oping progressive neurodegenerative disease such as Parkinson’s disease
(PD) and Alzheimer’s disease (AD). The dysregulated metabolic path-
ways are shared in the metabolic syndrome (MetS). To date, no disease
modifying drug has been developed for PD or AD. Therefore, it is hy-
pothesized that a treatment improving MetS may be useful for PD and
AD patients. It was reported that both GLP-1 and GIP analogs show
neuroprotective properties in PD and AD mouse models. In this study,
we demonstrated the neuroprotective effect of HM15211 treatment in 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) induced PD mouse
model. MPTP is a neurotoxin, which can selectively destroy nigrostriatal
dopaminergic neurons and cause parkinsonism in humans, nonhuman
primates and mice, therefore it is used to induce PD in mice.
Materials and methods: MPTP 30 mg/kg was intraperitoneally
injected once-daily for 7 days. HM15211 (2.5 nmol/kg, 5 nmol/kg)
was subcutaneously administrated once at the first day and liraglutide
(30 nmol/kg), as comparative control, was subcutaneously treated once-
daily for 7 days. HM15211 and liraglutide were dosed 30 min after the
MPTP administration. For motor function evaluation, the traction test,
pole test and rotarod test were conducted before sacrifice. To assess the
histological changes, hemi brain of all mice were sectioned with
cryotome and stained. And for the molecular changes, striata were
dissected from the other hemi brain and lysed with RIPA buffer and
assayed with ELISAs.
Results: HM15211 significantly improved the MPTP induced motor im-
pairments in three behavior tests in a dose-dependent manner.
Histologically, the tyrosine hydroxylase positive neurons in substantia
nigra and the staining density in striatum were reduced by MPTP.
However, they were protected by HM15211 and liraglutide. In addition,
HM15211 showed an anti-inflammatory effect over MPTP and decreased
lipid peroxidation in the MPTP PD model. These neuroprotective effects
of HM15211 were similar to the liraglutide-treated groups while only a
single injection of HM15211 was used.
Conclusion: Based on these results, the novel long-acting GLP-1/gluca-
gon/GIP tri-agonist HM15211 could have therapeutic potential for PD.
Disclosure: Y. Lee: None.

1258
Alterations of brain energy metabolism in insulin-resistant Goto-
Kakizaki rats measured in vivo by 13C magnetic resonance
spectroscopy
J.M.N. Duarte, F.-M. Girault, S. Sonnay;
Laboratoire d'imagerie fonctionnelle et métabolique, Ecole Polytechnique
Federale de Lausanne, Lausanne, Switzerland.

Background and aims: Type 2 diabetes is associated with deterioration
of brain structure and function, leading to cognitive impairments. We
hypothesized that diabetes induces a reorganization of the brain metabolic
networks that support brain function. In this work, we investigated alter-
ations of neuronal and glial energy metabolism in the living brain of a
model of type 2 diabetes, the insulin-resistant Goto-Kakizaki (GK) rat.

Materials and methods: 13C magnetic resonance spectroscopy in vivo at
14.1 Twas used to detect labeling incorporation in to aliphatic carbons of
glutamate, glutamine and aspartate in the brain of GK (n=7) and control
Wistar (n=13) rats during [1,6-13C]glucose administration. Labeling of
brain glucose and amino acids over time was analyzed with a two-
compartment mathematical model of brain energy metabolism to deter-
mine the rates of metabolic pathways in neurons and glia.
Results: Insulin resistance in GK rats causedmitochondrial oxidation rate
to be reduced in neurons (-9±6%, P=0.002) but increased in astrocytes
(+90±45%, P<0.001), when compared to the fluxes in the brain of control
Wistar rats. Additionally, GK rats displayed lower rates of brain gluta-
mine synthesis (-24±8%, P<0.001) and glutamate-glutamine cycle (-32
±11%, P<0.001) than controls. Rates of global brain glucose transport and
consumption were similar in GK and control rats.
Conclusion: Insulin resistance alters brain energy metabolism and im-
pairs the glutamate-glutamine cycle between neurons and astrocytes, in
line with diabetes-induced neurodegeneration and astrogliosis underlying
brain dysfunction.
Supported by: Swiss National Science Foundation
Disclosure: J.M.N. Duarte: None.

1259
GLUT1 and VEGF are highly heritable, regulated by fat intake and
affect memory performance
R. Schüler1, N. Küffel1, M.A. Osterhoff1,2, V. Witte3,4, A. Flöel3,5, A.
Busjahn6, S. Kabisch1,7, O. Pivovarova1,2, S. Hornemann1, M. Kruse1,2,
A.F.H. Pfeiffer1,2;
1Clinical Nutrition, German Institute of Human Nutrition Potsdam-
Rehbrücke (DIfE), Nuthetal, 2Endocrinology, Diabetes and Nutrition,
Charité-Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin,
3Department of Neurology, Charité-Universitätsmedizin Berlin, Berlin,
4Department of Neurology, Max Planck Institute of Human Cognitive
and Brain Sciences and SFB 1052 Obesity Mechanism subproject A1,
University of Leipzig, Leipzig, 5Department of Neurology, University
Medicine Greifswald, Greifswald, 6HealthTwiSt GmbH, Berlin,
7German Center for Diabetes Research (DZD), München-Neuherberg,
Germany.

Background and aims: VEGF is required to restore and maintain brain
glucose uptake across the blood brain barrier via GLUT1, which was
shown to be acutely diminished in response to a high fat diet (HFD) in
mice.We aimed to investigate the genetic and HFD-related regulation and
association of GLUT1 and VEGF in humans in our NUtriGenomic
Analysis in Twins (NUGAT) study.
Materials and methods: 92 healthy and non-obese twins were included.
After they were standardized to a high-carbohydrate low-fat diet for 6
weeks they switched to a 6-week HFD under isocaloric conditions. Three
clinical investigation days were conducted, after 6 weeks of low-fat diet
(LF6) and after 1 and 6 weeks of HFD (HF1 and HF6). Serum VEGF and
other cytokine levels were measured using ELISA. Gene expression in
subcutaneous adipose tissue (SAT) was assessed by quantitative Real-
Time PCR. Genotyping was performed on HumanOmniExpressExome
BeadChips. Auditory verbal learning task was conducted to measure
cognitive performance.
Results: In response to the HFD serum VEGF levels increased signifi-
cantly (P=0.002) while GLUT1 (SLC2A1) mRNA expression in adipose
tissue significantly decreased (P=0.001). Both, serumVEGF and GLUT1
gene expression showed very high heritability (>90%) and correlated
negatively (HF1 ρ=-0.428, P=5.4x10-5). The rs9472159 polymorphism
explained up to 39% of the variation in circulating VEGF concentrations
(P=1.4x10-11). Homozygous carriers (AA-genotypes) showed signifi-
cantly reduced serum VEGF levels (HF6 P=6.4x10‑11) but higher
GLUT1 expression in SAT (HF6 P=0.009) compared to CC or CA-ge-
notypes. AA-genotypes showed impaired consolidated memory scores
after 6 weeks of HFD compared to CC and CA-genotypes (P=0.001).
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Conclusion: The environmental regulation of GLUT1 expression and
serumVEGF by high fat diet is inversely correlated and both factors show
very strong heritability. The rs9472159 polymorphism affected both
VEGF and GLUT1 levels and homozygous carriers showed declined
memory performance in response to the HFD. High fat diet induces a
genetically determined and correlated decrease of GLUT1 and increase of
VEGF which may affect memory performance.
Clinical Trial Registration Number: NCT01631123
Supported by: BMBF
Disclosure: R. Schüler: None.

1260
Apolipoprotein E ε4 affects cognition, but not brain structure and
functioning in patients with longstanding type 1 diabetes
E. van Duinkerken1,2, M. Klein3, D.C. Mograbi4,5, F. Barkhof6, A.C.
Moll7, M. Diamant1, F.J. Snoek3, F.J. Snoek3, R.G. IJzerman1;
1Amsterdam Diabetes Centre / Department of Internal Medicine, VU
University Medical Centre, Amsterdam, Netherlands, 2Department of
Functional Neuroimaging, Instituto Estadual do Cérebro Paulo
Niemeyer Rio de Janeiro, Rio de Janeiro, Brazil, 3Department of
Medical Psychology, VU University Medical Centre, Amsterdam,
Netherlands, 4Department of Psychology, Pontifícia Universidade
Católica Rio de Janeiro, Rio de Janeiro, Brazil, 5Department of
Psychiatry, King's College London, London, UK, 6Department of
Radiology and Nuclear Medicine, VU University Medical Centre,
Amsterdam, 7Department of Ophthalmology, VU University Medical
Centre, Amsterdam, Netherlands.

Background and aims: Apolipoprotein E (APOE) ε4 is a genetic
risk factor for cognitive decline, brain alterations, and dementia,
especially in older age. In type 1 diabetes (T1DM), the
DCCT/EDIC study showed no effect of APOE ε4 on cognitive
decline, whereas a cross-sectional study found a negative associa-
tion between APOE ε4 and decrements in cognition, but only in
T1DM women. Brain structure or functioning have not been exam-
ined in relation to APOE ε4 in T1DM.
Materials and methods: We therefore determined the APOE geno-
type in 104 T1DM patients and 51 controls. Interaction terms
were used to determine the differential effect of APOE ε4 geno-
type in patients and controls for cognition, cortical thickness, de-
fault mode network (DMN) functional connectivity, and white
matter integrity. Analyses were corrected for age, sex, and systolic
blood pressure.
Results: Genotyping was not possible in 3 patients due to insufficient
material. The prevalence of APOE ε4 was similar between patients
(n=33; 32.7%) and controls (n=15; 31.4%; P>0.05). Corrected for con-
founding, there were significant interactions between APOE ε4 and
group for general cognitive ability (GCA), information processing speed
(IPS), attention (ATT), cortical thickness and DMN functional connectiv-
ity (all P<0.05), but not for white matter integrity (P>0.05). Performance
on these cognitive domains was lower in T1DM patients with APOE ε4
compared to without (GCA: β=-0.267; IPS: β=-0.264; ATT: β=-0.218;
all P<0.03), without differences in controls. Contrary, in controls but not
T1DM, right superior frontal and temporal cortical thickness and left
lateral occipital DMN functional connectivity were lower in APOE ε4
carriers relative to non-carriers (all P<0.05).
Conclusion: To conclude, in T1DMAPOE ε4 affected cognition, but not
brain structure and functioning, which is similar to results found in type 2
diabetes. In controls, brain structure and functioning, but not cognition,
were affected byAPOE ε4, suggesting a distinct difference in the effect of
APOE ε4 on the brain in T1DM and controls, with behavioural perfor-
mance being most vulnerable to the effects APOE ε4 in patients.
Supported by: DDRF / EFSD/Lilly
Disclosure: E. van Duinkerken: None.

1261
The interaction with insulin receptor substrate 1 and cognition for
patients with type 2 diabetes: in vivo evidence from gene association
analysis
J. Huang;
Southeast University, Nanjing, China.

Background and aims: The dysregulations of insulin receptor sub-
strate 1 (IRS-1) have been demonstrated to play vital roles in the
interactions with brain insulin resistance and Alzheimer’s disease
by series of cellular and molecular investigations. However, little
is known concerning its in vivo neurobiology underlying cogni-
tive impairment. The present study aimed to clarify the associa-
tions between IRS-1 and brain functional network via genetic-
imaging approach.
Materials and methods: 80 subjects with mild cognitive impair-
ment (MCI) and 80 healthy controls (HCs) were employed.
Every participants are patients with type 2 diabetes, and they
went through the evaluation of cognition, scan of functional mag-
netic resonance imaging (MRI) and sequencing of the whole ex-
ome of IRS-1 gene. Haplotypes of IRS-1 were constructed to
evaluate the integrations of multi-single nucleotide polymorphisms
(SNPs). We explored the cognitive significance of IRS-1 haplo-
types and corresponding influences on brain functional network.
Results: Two blocks of IRS-1 were detected. None of the haplo-
types showed significantly different distributions between HCs
and MCIs (P > 0.05), but the cognitive significance of block 1
was highlighted by the haplotype-based analyses (β = 0.39, raw P
= 0.001, corrected P = 0.015). The further genetic-imaging anal-
ysis was performed to explore the effects of block 1 on brain
default mode network. Regions related to the interactive effects
of block 1 and disease statues were in frontal and temporal cor-
tex. The behavioral relevance of the network was further indicat-
ed, as the functional connectivity within superior temporal cortex
partially determine the cognitive performance for MCIs (β = 0.54,
P = 0.005) .
Conclusion: The haplotype-based genetic-imaging analysis ex-
panded our understanding for the mechanisms underlying the
diabetes-related cognitive impairments, and relieving the dys-
functions of IRS-1 may be an effective method to alleviate
the injuries of cognition related to both Alzheimer’s disease
and type 2 diabetes.

Disclosure: J. Huang: None.
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1262
Serum ghrelin levels in elderly, diabetic patients with mild cognitive
impairment
M. Gorska-Ciebiada1, K. Cypryk2, M. Saryusz-Wolska3, A.
Borkowska3, M. Loba1, K. Lokieć1, M. Ciebiada4;
1Department of Propaedeutics of Lifestyle Diseases, Medical University
of Lodz, 2Department of Diabetology and Metabolic Diseases, Medical
University of Lodz, 3Department of Internal Medicine and Diabetology,
Medical University of Lodz, 4Department of General and Oncological
Pneumology, Medical University of Lodz, Lodz, Poland.

Background and aims: Recent evidence has indicated that type 2 dia-
betes mellitus (T2DM) in the elderly is a risk factor for mild cognitive
impairment (MCI) or dementia. The etiology of cognitive impairment in
diabetes is unknown, but probably associated with many factors. One of
the recent hypotheses suggests that ghrelin could be involved in cognitive
impairment in diabetic patients. It has been reported that ghrelin signaling
occurs in the hippocampus and improves memory and spatial learning.
The aim of the study was to evaluate serum levels of ghrelin in elderly,
diabetic patients with and without MCI and to determine the predictors
(including ghrelin levels) of having MCI in elderly patients with T2DM.
Materials andmethods:A surveywas conduct among 276 elderly subjects
with T2DM. 87 patients with MCI and 189 controls were selected according
to the criteria proposed by the MCI Working Group of the European
Consortium on Alzheimer’s Disease (using the Montreal Cognitive
Assessment: MoCA score). Data of biochemical parameters and biomarkers
were collected. The serum levels of ghrelin were assessed using ELISA kit.
The approval was obtained from the independent Local Ethics Committee.
Results: Serum levels of ghrelin were significantly lower in patients with
MCI (239.03 ± 47.09 pg/ml) compared to controls (297.83 ± 39.18 pg/ml,
p<0.001). In group of subjects with MCI serum ghrelin levels were pos-
itively correlated with MoCA score (r=0.555; p<0.001) and negatively
correlated with HbA1c (r=-0.318; p<0.001) and BMI (r=-0.395,
p<0.001). The univariate logistic regression models revealed that vari-
ables which increased the likelihood of diagnosis of MCI in elderly pa-
tients with T2DM were: lower levels of ghrelin and HDL cholesterol,
higher levels of HbA1c, triglicerydes, previous cardiovascular disease
(CVD), hypertension (HA) or use of antihypertensive drugs,
hiperlipidaemia, retinopathy, nephropathy, increased number of co-mor-
bidities, older age and less years of formal education. Lower levels of
ghrelin (OR 0.97, 95% CI: 0.95-0.98, p<0.001), higher levels of HbA1c
(OR 2.42, 95% CI: 1.17-5.01, P-0.017), HA or use of anti-HA drugs (OR
6.26, 95% CI: 1.28-30.7, p=0.024), previous CVD (OR 8.76, 95% CI:
3.42-22.4, p<0.001), increased number of co-morbidities (OR 1.23, 95%
CI: 1.05-1.44, P-0.01), and less years of formal education (OR 0.62, 95%
CI: 0.48-0.8, P<0.001) are the factors increasing the likelihood of having
MCI in elderly patients with T2DM in multivariable analysis.
Conclusion: In summary, serum levels of ghrelin were decreased in MCI
elderly diabetic patients compared to controls and associated with poor
MoCA score. The results indicated that lower ghrelin levels may be a risk
factor for a cognitive impairment in diabetic, elderly patients. Further
prospective larger studies are needed to confirm the role of this marker
in the progression to dementia.
Disclosure: M. Gorska-Ciebiada: None.

1263
Neuropsychological scores are correlated with the retinal sensitivity
in type 2 diabetic patients with mild cognitive impairment and
Alzheimer´s disease
A. Ciudin1, O. Simo-Servat1, G. Arcos2, I. Hernandez3, M. Boada3, J.
Mesa1, C. Hernandez1, R. Simo1;
1Endocrinology and Nutrition, Vall d´Hebron University Hospital,
2Ophthalmology Department, Vall d´Hebron University Hospital,
3Neurology, Fundació ACE. Barcelona Alzheimer Treatment &
Research Center, Barcelona, Spain, Barcelona, Spain.

Background and aims: Epidemiological studies have demonstrated that
type 2 diabetic (T2D) patients have a significantly higher risk of devel-
oping mild cognitive impairment (MCI) and Alzheimer’s disease (AD) in
comparison with age-matched non-diabetic subjects. The annual conver-
sion rate from MCI to dementia ranges between 10-30%. The diagnosis
of MCI is based on complex neuropsychological tests which makes un-
feasible their incorporation in the daily practice. The retina is
ontogenically a brain-derived tissue and it has been suggested that it
may provide an easily accessible and non-invasive way of examining
the pathology of the brain. Therefore, it seems reasonable to propose that
the evaluation of retinal parameters related to neurodegeneration such as
retinal function would be useful for identifying those T2D patients at a
higher risk of developing AD. Fundus-driven microperimetry has
emerged as a simple, non-invasive and rapid test that can be used in the
clinical practice to evaluate the retinal function.On these bases, the aim of
the present study was to determine whether retinal sensitivity assessed by
microperimetry correlates with the neuropsychological tests in T2D pa-
tients MCI and AD.
Materials andmethods:We have designed a prospective nested case-
control study including 35 T2D patients with MCI matched by age
(±4 years), diabetes duration (±4 years) and classic cardiovascular
risk factors with 35 T2D patients with AD. All patients were func-
tionally literate, without clinical evidence of diabetic retinopathy and
cerebrovascular disease. Mini-mental state evaluation test (MMSE)
and The Alzheimer's disease assessment scale (ADAS-cog) were per-
formed for the neuropsychological evaluation. Retinal function was
assessed by standard microperimetry (MAIA microperimeter 3rd
generation).
Results: No differences were found between the two groups regarding
the HbA1c levels, BMI, gender, family history of AD, and the APOEe4
allele genotype. Retinal sensitivity was lower in the T2D patients with
AD in comparison with the MCI group (17.11±6.3dB versus 21.68±4,06,
p<0.001). We found a significant correlation between retinal sensitivity
and the MMSE and ADAS-cog tests (r=0,427, p<0,001 and r= -0.523,
p<0,001 respectively).
Conclusion: Our findings suggest that retinal sensitivity may be a useful
biomarker for cognitive changes in T2D patients, strongly correlated with
actual neuropsychological scales used in the clinical practice. Retinal
microperimetry is an effective, rapid and reliable tool for discriminating
patients with AD from those with MCI.
Supported by: EFSD/Lilly
Disclosure: A. Ciudin: None.

1264
Metformin therapy improves cognitive function in women with
Polycystic Ovary Syndrome (PCOS)
A. Alzaid, A. Tourkmani, A. Alsahaby, A. Robert, A. Bin Rsheed, A.
Alabood, A. Alrasheed, M. Aldawish, M. Al-Eithan;
Prince Sultan Military Medical City, Riyadh, Saudi Arabia.

Background and aims:Data is limited on the status of cognitive function
in women with PCOS and whether or not this is affected by treatment
with metformin. Therefore, we decided to investigate prospectively cog-
nitive function in women with PCOS at diagnosis and after the adminis-
tration of metformin.
Materials and methods: Sixty eight (68) women with PCOS and 27
healthy women serving as control subjects (mean ±SD: age 26.8±5.7 vs
29.3 ± 4.6, p=0.038; BMI 31.2 ±7.0 vs 27.9 ± 5.2, p=0.022; educational
status p=0.568 respectively) underwent cognitive function testing using
theMontreal Cognitive Assessment test (MoCA).MoCA test was done in
PCOS patients at diagnosis (baseline) and repeated 3 months after treat-
ment with metformin. In the control group, MoCA tests were also done
on two occasions, 3 months apart to ensure lack of familiarity of the test.
All MoCA tests were conducted by a trained nurse supervised by a neu-
ropsychologist. Fifteen (15) patients were excluded (3 incomplete data, 2

Diabetologia (2017) 60 (Suppl 1):S1–S608 S581



intolerance to metformin, 1 undiagnosed diabetes, 9 successful pregnan-
cy) leaving 53 patients with valid data for analysis.
Results: MoCA test score was found to be significantly lower in the
patients with PCOS compared to the control subjects (23.7±3.2; 25.6
±2.4, p=0.001). MoCA score however, improved significantly from base-
line with metformin treatment (23.7±3.2, 25.9±2.4; p=0.0001) to levels
comparable to those observed in the control group (25.6±2.3; 25.2±2.4,
p=0.569). MoCA score did not change over time in the control group
(25.8±2.6, 25.1±2.4, p=0.236).
Conclusion: Women with PCOS demonstrate impaired cognitive func-
tion at diagnosis but this is restored to normal level after 3-months treat-
ment with metformin. Metformin may therefore have beneficial effect on
cognitive function in women with PCOS, in addition to its well
established metabolic effects.
Disclosure: A. Alzaid: None.

1265
Increased plasma homocysteine level is associated with executive
dysfunction in type 2 diabetic patients with mild cognitive
impairment
S. Tian, R. Huang, J. Han, J. Sun, R. Cai, Y. Shen, S. Wang;
Endocrinology, Affiliated Zhongda Hospital of Southeast University,
Nanjing, China.

Background and aims: Homocysteine (Hcy) is involved in the patho-
genesis of type 2 diabetes mellitus (T2DM) and Alzheimer’s disease. We
aimed to investigate the role of Hcy in T2DMpatients with mild cognitive
impairment (MCI), and to determine whether methylene tetrahydrofolate
reductase (MTHFR) C677T or cystathionine beta-synthase (CBS)
844ins68 polymorphism is related to T2DM-associated MCI.
Materials and methods: We recruited 285 T2DM patients and divided
them into two groups, 140 patients with MCI and 145 healthy-cognition
controls, on the basis of Montreal Cognitive Assessment (MoCA) scores.
Demographic characteristics, clinical parameters and neuropsychological
tests were assessed. MTHFR C677T and CBS 844ins68 polymorphisms
were also analyzed.
Results: The MCI group exhibited a significantly higher plasma total
Hcy (tHcy) level than the control group (p < 0.001). After adjusting some
confounding factors, plasma tHcy level was negatively correlated with
MoCA scores (p = 0.002), but positively associated with Trail Making
Test A and B scores (p = 0.044; p = 0.005, respectively), which evaluated
executive function. Multivariable logistic regression model showed that
high tHcy level was an independent factor for MCI in T2DM patients. No
significant difference was observed in the genotype or allele distributions
of MTHFR and CBS between MCI and control groups. Increased MCI
risk was found in MTHFRT allele compared with C allele, and in CBS I
allele compared with D allele (OR = 1.361, p = 0.067; OR = 1.048, p =
0.909, respectively).
Conclusion: Increased plasma tHcy level was significantly related to
T2DM-associated MCI, especially executive dysfunction. Further inves-
tigation with a large population size should be conducted to confirm these
observed findings.

Clinical Trial Registration Number: ChiCTR-OCC-15006060
Supported by: the National Natural Science Foundation of China
(No.81570732, SW)
Disclosure: S. Tian: None.

1266
High fat diet-induced mild insulin resistance accelerates memory
dysfunction via Tau phosphorylation in an Alzheimer mouse model
J.-H. Park1, J.-H. Jang2, H. Kim3, N. Cho3, E. Han3, H. Cho3;
1Department of Physiology, Keimyung University School of Medicine,
2Department of Pharmacology, Keimyung University School of
Medicine, 3Department of Internal Medicine, Keimyung University
DongSan Medical Center, Daegu, Republic of Korea.

Background and aims: Type 2 diabetes mellitus (T2DM) and
Alzheimer’s disease (AD) are both more prevalent with aging, but it has
generally been assumed that this is coincidental, not a reflection of co-
morbidity. However, evidence suggests that patients with T2DM that
were hyperinsulinemic or insulin resistant as hallmarks of T2DM are at
an increased risk of getting AD. In the present study, we investigate the
effect of high-fat diet (HFD)-induced mild insulin resistance on memory
function in a mouse model of genetically induced AD-like neuropathol-
ogy (3xTg-AD).
Materials and methods: To induce mild insulin resistance in 3xTg-AD
mice, mice received a HFD (60% kcal fat) for only a 8-week period
starting at the age of 4 months. Food intake and body weight gain were
followed up every 4 days. After 8-week HFD, we investigated cognitive
dysfunction with water maze test. Cerebral amyloid-beta and Tau phos-
phorylation levels were determined by Western blotting. Plasma 50 cyto-
kines were analyzed using a cytokine antibody array.
Results: HFD enhanced memory impairment and Tau phosphorylation
levels compared to the normal diet (ND) in 3xTg-ADmice. However, the
expression of cerebral amyloid-beta did not differ between ND and HFD
in 3xTg-AD mice. 3xTg-AD mice with HFD showed significantly ele-
vated plasma levels of L-selection, sTNF RII, IGFBP-2, MMP-3, resistin
and osteopontin compared with 3xTg-AD mice with ND.
Conclusion: aken together, these findings suggest that HFD-induced
mild obesity and insulin resistance may play an important role in the
development of Alzheimer’s disease via Tau phosphorylation. In addi-
tion, elevated cytokines in 3xTg-AD mice with HFD might be correlated
with the development of Alzheimer’s disease or may prove to be useful
biomarkers in Alzheimer’s disease.
Disclosure: J. Park: None.
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