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ABSTRACT

Introduction: The latest Position Statement of
the American Diabetes Association/European
Association for the Study of Diabetes proposes
the use of a fixed-ratio combination (FRC) of a
long-acting basal insulin and a glucagon-like
peptide-1 receptor agonist as part of treatment
intensification. This study aimed to assess the
effectiveness of the insulin glargine ? lixisen-
atide (iGlarLixi) FRC on glycaemic control and
hypoglycaemia in real-life settings.
Methods: This non-interventional, 26-week
study included participants aged 18–80 years
with suboptimally controlled type 2 diabetes
(T2D) using oral antidiabetics (OADs) ± basal
insulin therapy. The primary efficacy endpoint
was the proportion of participants who
achieved at least a 1% decrease in glycated
haemoblobin (HbA1c) level from baseline to
week 26.
Results: Of the 441 participants eligible for
entry into the study, 353 were included in the

efficacy analyses. These individuals were swit-
ched from OADs without (282 [79.9%]) or with
(71 [20.1%]) insulin-based treatment. A reduc-
tion in HbA1c of at least 1.0% (primary end-
point) was achieved by 215 subjects (60.9%). All
glycaemic variables (mean ± standard devia-
tion) improved significantly during follow-up
(HbA1c, from 8.9 ± 1.31 to 7.4 ± 0.97%; fast-
ing blood glucose, from 9.0 ± 2.18 to
6.9 ± 1.23 mmol/L; postprandial blood glucose,
from 11.3 ± 2.33 to 8.5 ± 1.46 mmol/L;
p\0.001 for all). Body weight also decreased
during follow-up, from 90.5 ± 18.03 to
88.2 ± 17.75 kg (p\ 0.001). Overall, 41 partic-
ipants (9.3% of the safety population) self-re-
ported 101 non-severe hypoglycaemic episodes
(incidence rate 0.498 events/person-year). There
were no severe hypoglycaemic episodes repor-
ted. Gastrointestinal adverse events were
reported by five participants (1.1% of the safety
population). The vast majority (96.6%) of the
study population continued iGlarLixi treatment
after the final visit.
Conclusion: The results of this non-interven-
tional study confirmed the efficacy results of the
randomized controlled trial programme of the
iGlarLixi FRC in a real-life setting. iGlarLixi
significantly improved glycaemic control in
association with a low frequency of hypogly-
caemia and gastrointestinal adverse events in a
heterogeneous population of participants with
T2D suboptimally controlled with OADs ±

basal insulin.
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Abbreviations
BMI Body mass index
FPG Fasting plasma glucose
FRC Fixed-ratio combination
GLP-1RA(s) Glucagon-like peptide-1 receptor

agonist(s)
iGlarLixi Insulin glargine and lixisenatide
OAD Oral antidiabetics
SmPC Summary of Product

Characteristics
T2D Type 2 diabetes

Key Summary Points

Why carry out this study?

Fixed-ratio combinations (FRC) of a long-
acting basal insulin and a GLP-1RA
(including the FRC of insulin glargine ?

lixisenatide [iGalrLixi]) are a newly
proposed treatment modality in patients
with diabetes who require treatment
intensification.

The aim of this observational study was to
assess the efficacy and safety of the
iGlarLixi FRC in real-world settings.

What was learned from the study?

All glycaemic variables and body weight
significantly improved and no serious
adverse events were detected.

The efficacy outcomes confirmed the
initial hypothesis that the iGlarLixi FRC
could significantly improve glycaemic
control overall and in subgroups of the
patients.

This is the first real-life study of iGlarLixi
FRC in Hungary, with data supporting the
results of the LixiLan randomized
controlled trials.

INTRODUCTION

The Position Statement in the latest Consensus
Report by the American Diabetes Association
(ADA) and the European Association for the
Study of Diabetes in 2018 (ADA-EASD) [1] rec-
ommends changing the treatment of patients
with diabetes when dual/triple combinations
prove inefficient, shifting focus from intensified
insulin therapy to a therapeutic regimen con-
sisting of glucagon-like peptide-1 receptor ago-
nists (GLP-1RAs) in combination with
metformin. If the treatment needs to be inten-
sified still further, and insulin has to be added to
the regimen, the Position Statement proposes
that physicians should consider a fixed-ratio
combination (FRC) of a long-acting basal insu-
lin and a GLP-1RA [1].

The superiority of the insulin glargine ? oral
antidiabetics drugs (OADs) combination over
the neutral protamine Hagedorn (NPH) insu-
lin ? OAD combination or premixed insulin
preparations has been demonstrated [2]. GLP-
1RAs belong to a relatively new class of antidi-
abetic drugs and have in recent years become an
integral part of the treatment of type 2 diabetes
(T2D). The Position Statement [1] highlighted
the beneficial effects of specific GLP-1RAs on
cardiovascular outcomes as well as in secondary
prevention for patients with established car-
diovascular disease.

GLP-1RAs and basal insulin may well com-
plement each other due to their different
mechanisms of action. The effects of short-act-
ing GLP-1RAs predominantly affect the post-
prandial glucose (PPG) peak [1, 3].
Combinations of GLP-1RAs ? basal insulin tar-
get seven of the eight metabolic abnormalities
that characterize T2D [4]. In addition, GLP-1RAs
can reduce food intake and consequently
counteract the effects of insulin on body weight
gain. Administering insulin and GLP-1RAs as
titratable fixed-ratio co-formulations provides
additional benefits, such as less complex
administration, more convenient and flexible
dosing schedule and fewer injections in a day.
In one study, the administration of basal insulin
? GLP-1RAs as FRCs achieved the same
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glycaemic control as when each of the compo-
nents was administered alone—but at lower
doses [4].

Lixisenatide was investigated in the exten-
sive ‘GetGoal’ development programme [3] and
was demonstrated to improve glycaemic control
compared to placebo. The once-daily titrat-
able basal insulin glargine 100 units/mL ? GLP-
1RA lixisenatide (iGlarLixi) FRC was investi-
gated in a phase 2 study [5] and in the LixiLan
drug development programme (that consisted
of three phase 3 clinical trials: LixiLan-O [6],
LixiLan-L [7] and LixiLan-G [8]). The LixiLan-O
[6] study included people suboptimally con-
trolled with OADs. The results demonstrated
that iGlarLixi significantly improved glycated
haemoglobin (HbA1c) levels between baseline
and week 30, compared with participants
receiving the components separately, with
those receiving the FRC achieving a signifi-
cantly greater decrease in HbA1c levels. iGlar-
Lixi was also superior in terms decreasing body
weight compared to iGlar. The LixiLan-L study
[7] included patients inadequately controlled
with basal insulin ± OADs. The results of this
trial demonstrated that iGlarLixi was superior in
decreasing HbA1c, fasting plasma glucose (FPG)
and PPG levels as well as residual hypergly-
caemia compared to iGlar alone [9]; these ben-
eficial effects were independent of T2D duration
[10]. iGlarLixi treatment in the LixiLan-L study
was associated with better fasting lipid profiles
compared to iGlar treatment alone [11]. When
participants in the LixiLan-L study [7] random-
ized to iGlarLixi were compared with partici-
pants randomized to basal-bolus regimen in the
GetGoal Duo-2 study [12] using propensity
score matching analysis, the former treatment
achieved a significantly greater improvement in
HbA1c levels, as well as a lower incidence rate of
hypoglycaemia and lower weight loss [13]. In
both the LixiLan-O and LixiLan-L studies,
iGlarLixi was shown to be superior in improving
glycaemic variability compared to the study-
specific comparator treatments (iGlar and Lixi
in the former study; iGlar in the latter study)
[14]. In another study, iGlarLixi achieved
greater glycaemic control than iGlar with a
similar rate of hypoglycaemic events and was
associated with less gastrointestinal adverse

events than lixisenatide alone [15]. iGlarLixi
has also been shown to perform well in patients
aged [ 65 years [16]: in addition to achieving
greater improvement in glycaemic status than
comparators, iGlarLixi reduced the weight gain
effect of insulin and gastrointestinal events
associated with lixisenatide in this population.
In the extension of the LixiLan-G trial [17],
patients randomized to iGlarLixi maintained
the glycaemic control that was achieved at
26 weeks and had a similar safety profile at
weeks 26 and 52. Furthermore, a meta-analysis
based on the iGlarLixi and iDegLira drug
development studies demonstrated that FRCs
had more favourable effect on body weight than
basal insulin alone in patients switching from
basal insulin to a FRC [18].

As several routine practical questions have
been raised since the introduction of FRCs that
could not be addressed based merely on the
ADA-EASD Position Statement and the Sum-
mary of Product Characteristics (SmPC), Central
and Eastern European experts published con-
sensus opinions related to the daily use of
iGlarLixi [19]. These covered questions such as
sequential versus simultaneous initiation of
insulin glargine and lixisenatide, de-intensifi-
cation from the basal-bolus insulin regimen to
iGlarLixi, discontinuation of OADs when initi-
ating the iGlarLixi FRC and the advantages of
iGlarLixi injection pens. Skolnik et al. [20] have
demonstrated the applicability of iGlarLixi in
real-world cases.

Despite the thorough randomized controlled
trial (RCT) programme as well as the expert
opinion consensus, there is current no real-
world evidence on the effectiveness and safety
of the iGlarLixi FRC. In Hungary, the iGlarLixi
FRC was marketed in 2017 as Suliqua� (the
European brand name for iGlarLixi; Sanofi-
Aventis, Paris, France) and in two different ratio
combinations: 100 U/mL insulin glargine ? 50
U/mL lixisenatide (Suliqua� SoloStar pen 10–40
U; hereafter referred to as ‘Suliqua 100/50’) and
100 U/mL insulin glargine ? 33 U/mL lixisen-
atide (Suliqua� SoloStar pen 30–60 U; hereafter
referred to as ‘Suliqua 100/33’) [21]). The pri-
mary aim of our single-arm, non-interventional
study was to assess the effectiveness of the
iGlarLixi FRC on glycaemic control in people
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with T2D who switched from an OAD or basal
insulin ? OAD treatment regimen.

METHODS

This retrospective/prospective non-interven-
tional study included people with T2D who
were 18–80 years old;treated with one or more
OADs with or without basal insulin for at least
3 months immediately prior to enrolment; had
uncontrolled glycaemic status despite current
treatment regimen (defined as HbA1c[ 7.5%);
and had signed the patient information leaflet
and the statement of consent. People were
excluded if they used a GLP-1RA B 3 months
prior to enrolment; had used any prandial or
premix insulin within 6 months prior to enrol-
ment; were known to be allergic to any com-
ponents of Suliqua�; and met any the
contraindications in the Suliqua� SmPC. Most
of the participants were included in a prospec-
tive manner at the initiation of iGlarLixi; how-
ever, based on an approved protocol
amendment, some participants were included
shortly after the initiation of iGlarLixi, in a
retrospective manner.

In accordance with the study design, iGlar-
Lixi was prescribed based on the SmPC, local
and international recommendations and the
national reimbursement rules. The decision to
start iGlarLixi treatment and the titration of
iGlarLixi were the responsibility of the investi-
gator and was independent of the patient’s
participation in this study. The participants
were selected from among those whom the
investigator had prescribed iGlarLixi.

In order to determine the sample size, we
hypothesized that mean reduction in HbA1c
would be 1.0% (based on the results of LixiLan-
O study [6]), and 50% of patients achieved this
reduction. To be able to detect this ratio with an
accuracy of ± 5% with a 95% confidence inter-
val (CI), 385 patients needed to be analysed,
while the detection of lower or higher ratios
required fewer patients.

The primary efficacy endpoint was the pro-
portion of participants whose HbA1c level
decreased by at least 1.0% from baseline to the
end of the study. The secondary efficacy

endpoints were related to changes in glycaemic
variables, body weight and doses of iGlarLixi
during the study period. The safety endpoints
included the incidence of hypoglycaemic and
other adverse events. Study-related data were
collected at baseline (at participant inclusion,
visit 1), at 13 ± 4 weeks (visit 2) and at
26 ± 6 weeks (visit 3), according to standard
patient care.

The safety population included all partici-
pants who had minimum of one data item that
was recorded in addition to the data at the
baseline visit. The efficacy population included
participants who had HbA1c endpoint data at
baseline and at week 26 ± 6 (visit 3).

Data are presented as the mean ± standard
deviation (SD) or 95% CI for continuous vari-
ables and as the number and proportion for
categorical variables. Normal distribution of
continuous variables was tested using a quan-
tile–quantile plot. The paired t test was used for
testing changes in time, the chi-square test for
comparing frequencies and analysis of variance
for comparing continuous variables in more
than two groups. Statistical significance was
defined at a level of p\0.05. All analyses were
run in IBM SPSS Statistics version 25.0 (IBM
Corp., Armonk, NY, USA).

The study conformed to the Helsinki Decla-
ration of 1964, as revised in 2013, and was
approved by the Hungarian National Institute
of Pharmacy and Nutrition (registration code:
OGYÉI/21925-1/2018). All participants pro-
vided written informed consent before collec-
tion of any data. The first version of the
protocol was modified on 29 September 2019 to
enable additional retrospective data to be
collected.

RESULTS

Study Population and Baseline
Characteristics

Of the 441 participants included in the study,
all met the criteria of ‘safety population’ and
353 (79.8%) met the criteria of ‘efficacy popu-
lation’. All 25 participants who were enrolled in
a retrospective manner (according to the study
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protocol amendment) were included in the
efficacy population as they met its criteria.

The demographic and baseline characteris-
tics of the efficacy population are summarized
in Table 1. The mean (± SD) age of the partic-
ipants was 51.3 ± 9.73 years at the time of T2D
diagnosis and 61.4 ± 10.25 years at baseline;
the mean duration of T2D was 10.1 ± 6.7 years
at enrolment. In total, 46.7% of the participants
were male. Baseline glycaemic values (HbA1c
8.9 ± 1.31%, FPG 9.0 ± 2.18 mmol/L, PPG
11.3 ± 2.33 mmol/L) indicated suboptimal
control of T2D.

Most participants (N = 282 [79.9%]) were
switched from OAD-only regimens; the
remaining participants (N = 71 [20.1%]) were
switched from an insulin-based treatment,
namely human basal insulin (17 [4.8%] and
basal insulin analogues (54 [15.3%]) (Table 1).
Baseline HbA1c levels in participants switched
from OAD-based regimens were significantly
higher than those in participants switched from
insulin-based regimens (9.1 ± 1.36 vs.
8.2 ± 0.77%; p\0.001).

The investigators specified the titration
range of FPG for 328 participants (lower and
upper limits: 5.5 ± 0.70 and 6.8 ± 0.77 mmol/
L, respectively) and the target HbA1c value for
326 participants (mean ± SD target: 7.0 ±

0.39%; target of B 7.0% for 79.7% of partici-
pants) (Table 1).

Primary Efficacy Endpoint

In the efficacy population, 215 subjects (60.9%;
95% CI 55.6%, 66.0%) attained C 1% point
decrease in HbA1 level between baseline and
week 26.

Secondary Efficacy Endpoints

Changes in Glycaemic Variables
All three main glycaemic variables (Table 2)
decreased significantly from baseline to week
13 ± 4 and 26 ± 6 (mean [95% CI]: HbA1c 1.3
[- 1.42, - 1.13] and - 1.6 [- 1.70, - 1.41],
respectively; FPG: - 1.8 [- 2.03, - 1.56] and -

2.1 [- 2.32, - 1.85], respectively; PPG: - 2.5 [-
2.74, - 2.23] and - 2.8 [- 3.07, - 2.56],

respectively; p\ 0.001 for all changes; see
Fig. 1a). By week 13 ± 4 and week 26 ± 6,
21.0% (N = 73) and 34.8% (N = 123) of partici-
pants, respectively, had achieved the target
range of HbA1c\ 7% (Table 2).

The proportions of participants who
achieved HbA1c\7% were compared accord-
ing to subgroups formed on the basis of (1)
experiencing any hypoglycaemic events during
the study, (2) by treatment regimen before
switch to iGlarLixi and (3) by participant age
(see Table 2). None of the comparisons resulted
in statistically significant differences in the
proportions of participants achieving HbA1c\
7%. However, the rates suggested that partici-

pants with hypoglycaemic events (vs. those
without hypoglycaemic events) and those
switching from OAD-only regimen (vs. those
switching from insulin-based regimen) achieved
better glycaemic control.

The higher the baseline HbA1c levels, the
greater the decrease by week 26 ± 6 (Fig. 1b):
the improvements in HbA1c levels (mean %
with 95% CI in parentheses) were - 0.86
(- 0.98, - 0.75), - 1.46 (- 1.64, - 1.28) and
- 3.00 (- 3.33, - 2.66) in the participant sub-
groups with baseline HbA1c levels of[7.5 to
B 8.5% (N = 150),[ 8.5 to B 9.5% (N = 89)
and[ 9.5% (N = 92), respectively (all changes
between baseline and week 26 ± 6 were signif-
icant, p\ 0.001). However, the changes in
HbA1c levels in patients with BMI C 30 and \
30 kg/m2 were not significantly different.

Changes in Body Weight and BMI
Body weight (kg, mean [95% CI]) showed a
small but significant decrease from baseline to
weeks 13 ± 4 and 26 ± 6 (- 1.67 [- 2.11,
- 1.24] and - 2.32 [- 2.92, - 1.72], respec-
tively; p\ 0.001 for both comparisons). Sixty-
five percent of the participants experienced
weight loss by week 26 ± 6 (Table 2). Similarly,
BMI and the proportion of patients with BMI C
30 kg/m2 decreased from baseline to weeks
13 ± 4 and 26 ± 6.

iGlarLixi Treatment
The proportion of participants for whom Suli-
qua ‘100/33’ was prescribed increased from
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Table 1 Demographic and baseline characteristics of the efficacy population

Variable Number of participants for whom data on a
specific variable were available

Value

Age at enrolment (years), mean ± SD 353 61.4 ± 10.25

Male, N (%) 353 165 (46.7%)

Age at the time of DM diagnosis (years),

mean ± SD

353 51.3 ± 9.73

Duration of DM at enrolment (years), mean ± SD 353 10.1 ± 6.67

Antidiabetic treatment immediately before starting

iGlarLixi

353

No insulin treatment, N (%) 282 (79.9%)

Human basal insulin, N (%) 17 (4.8%)

Basal insulin analogue, N (%) 54 (15.3%)

OAD treatment 353

Single drug, N (%) 115 (32.6%)

Double combination, N (%) 158 (44.8%)

Triple combination, N (%) 80 (22.7%)

Daily doses of basal insulin (IU) just before the

switch, mean ± SD (median)

Human basal insulin 17 21.2 ± 10.53

(20)

Basal insulin analogue 54 21.9 ± 9.63

(20)

HbA1c (%), mean ± SD

Total population 353 8.9 ± 1.31

Participants switching from OAD-based regimen 282 9.1 ± 1.36

Participants switching from BOT regimen 71 8.2 ± 0.77*

Fasting blood glucose level based on the last 3

measures (mmol/L)

353 9.0 ± 2.18

Postprandial blood glucose level based on the last 3

measures (mmol/L)

353 11.3 ± 2.33

Body weight (kg), mean ± SD 335 90.5 ± 18.03

BMI (kg/m2) 353

Mean ± SD 31.9 ± 5.74

Patients with BMI C 30 kg/m2, N (%) 217 (61.5%)

Individual HbA1c target at baseline (%),

mean ± SD

326 7.0 ± 0.39
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4.0% at baseline to 18.6 and 22.7% at week 13
and 26, respectively.

The mean dose of insulin glargine (as a
component of the iGlarLixi FRC) increased from
13.1 ± 5.47 U at baseline to 25.2 ± 10.43 U at
week 13 ± 4 and 28.1 ± 11.95 U at week 26 ± 6
(doses administered at week 13 ± 4 and 26 ± 6
were significantly higher than those prescribed
at baseline; see Table 1). The doses were
increased in 90% of the participants, were
unchanged in 8% and were decreased in 2%
from baseline to week 26 ± 6. Similarly, the
doses of lixisenatide were increased from
6.4 ± 2.23 lg at baseline to 11.4 ± 3.82 lg at
week 13 ± 4 and to 12.4 ± 4.23 lg at week
26 ± 6 (doses at both later time points were
significantly higher than the dose prescribed at
baseline; see Table 1). The proportion of par-
ticipants who were administered iGlarLixi in
the morning or at lunch or dinner did not
change from baseline to week 26 ± 6 (from 42.2
to 44.5%, from 16.4 to 17.3%, and from 41.4 to
38.0%, respectively). The investigators found
that iGlarLixi treatment was continued after the
end of the study in majority (96.6%) of the
participants.

Secondary Safety Endpoints

Hypoglycaemic Events
Between the baseline and week 26 ± 6 visits,
101 non-severe hypoglycaemic events were
reported in 41 participants (9.3% of the safety
population), which corresponded to an inci-
dence rate of 0.498 events/person-year. When
the two study periods (i.e. from baseline to week
13 ± 4 and from week 13 ± 4 to week 26 ± 6)
were compared, a statistically significant differ-
ence was noted between the incidence rates of
non-severe hypoglycaemic events (0.667 and
0.404 events/person-year, respectively;
p = 0.0107) (period 1: 69 events in 29 partici-
pants [6.6%]; period 2: 40 events in 23 partici-
pants [5.2%]). No differences in incidence rates
were detected between participants achieving
versus those not achieving the primary study
endpoint, i.e. a minimum decrease of HbA1c of
at least 1% (0.512 vs. 0.377 events/person-year;
p = 0.1778).

Seven nighttime (from bedtime to waking
according to normal daily routine) non-severe
hypoglycaemic events were reported by two
participants (0.5% of the participants, 0.035
events/person-year).

No severe hypoglycaemic event was reported
during the study.

Table 1 continued

Variable Number of participants for whom data on a
specific variable were available

Value

Lower and upper limits of fasting SMBG determined

for dose titration (mmol/L)

328 5.5 ± 0.70

6.8 ± 0.77

Insulin doses, prescribed at baseline (U), mean ± SD 353 13.1 ± 5.47

Lixisenatide doses, prescribed at baseline (lg),

mean ± SD

353 6.4 ± 2.23

BMI Body mass index, BOT basal-supported oral therapy, DM diabetes mellitus, HbA1c glycated haemoglobin, iGlarLixi
insulin glargine ? lixisenatide fixed-rate combination (FRC), OAD oral antidiabetics drug, SMBG self-measured blood
glucose
*p\ 0.001 comparison between participants switched from OAD-based versus BOT regimen
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Table 2 Efficacy outcomes at weeks 13 and 26

Variable Week 13 Week 26

HbA1c (%), mean ± SD 7.6 ± 0.98 7.4 ± 0.97

Change from baseline, mean [95% CI] – 1.3 [– 1.42, –

1.13]*

– 1.6 [– 1.70, – 1.41]*

Change from previous visit, mean [95% CI] – – 0.35 [– 0.20, –

0.28]**

Proportion of participants with HbA1c\ 7.0% (%)

Overall 21.0 34.8

In participants with vs. without hypoglycaemic event – 46 vs. 34 (NS)a

In participants switched from OAD-based vs. insulin-based regimen – 36.2 vs. 29.6 (NS)a

In participants aged\ 65 years vs. C 65 years – 34 vs. 36 (NS)a

Fasting blood glucose level (mmol/L), mean ± SD 7.2 ± 1.41 6.9 ± 1.23

Change from baseline, mean [95% CI] – 1.8 [– 2.03, –

1.56]*

– 2.1 [– 2.32, – 1.85]*

Change from previous visit, mean [95% CI] – – 0.43 [– 0.20, –

0.31]**

Postprandial blood glucose level (mmol/ L), mean ± SD 8.8 ± 1.55 8.5 ± 1.46

Change from baseline, mean [95% CI] – 2.5 [– 2.74, –

2.23]*

– 2.8 [– 3.07, – 2.56]*

Change from previous visit, mean [95% CI] – – 0.51 [– 0.21, –

0.36]**

Body weight (kg), mean ± SD 89.0 ± 17.42 88.2 ± 17.75

Change from baseline, mean [95% CI] – 1.67 [– 2.11, –

1.24]*

– 2.32 [– 2.92, –

1.72]*

Change from previous visit, mean [95% CI] – – 0.66 [– 1.06, –

0.25]***

Proportion of participants who lost weight, % 64% 65%

BMI (kg/m2), mean ± SD 31.4 ± 5,57 31.1 ± 5.69

Change from baseline, mean [95% CI] – 0.59 [– 0.73, –

0.44]*

– 0.81 [– 1.02, –

0.60]*

Change from previous visit, mean [95% CI] – – 0.23 [– 0.37, –

0.09]**

Proportion of participants with BMI C 30 kg/m2, N (%) 193 (54.7) 185 (52.4)

Insulin glargine doses (U), mean ± SD 25.2 ± 10.43 28.1 ± 11.95

Change from baseline, mean [95% CI] 12.0 [11.00, 12.99]* 14.9 [13.75, 16.12]*

Change from previous visit, mean [95% CI] – 3.0 [2.33, 3.60]**
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Other Adverse Events
During the entire study period, 13 adverse
events were reported among 11 participants
(2.5%). Of these, five events (in 5 participants)
were classified as serious; three of these partici-
pants died (due to accident, pneumonia and
heart attack, respectively), but the deaths were
not considered to have a causal association with
the use of iGlarLixi or the study procedures. Five
of the 13 adverse events were gastrointestinal
(in 5 participants), with two resulting in per-
manent treatment or study discontinuation;
none were classified as serious.

DISCUSSION

One of the most important recent changes in
the treatment paradigm of T2D is the shift from
intensified insulin therapy to GLP-1RAs in
combinations with metformin when dual or
triple combinations prove inefficient or even
after a single OAD when cardiovascular pre-
vention is the primary aim. If the treatment
needs to be intensified further by adding insulin
to the therapeutic regimen, then physicians
should consider an FRC of a long-acting basal
insulin and a GLP-1RA [1].

Current treatment practices utilize the com-
plementary effects of insulin and GLP-1RAs at
several points of metabolism, which include the

inhibition of glucose production in the liver,
stimulation of glucose-dependent insulin
secretion and delaying action on gastric emp-
tying [4], with the aim of achieving a higher
treatment efficacy for glycaemic control. Using
these two medications in co-formulations
results in a more convenient dosing schedule
and fewer injections per day. The iGlarLixi and
lixisenatide FRC has beens demonstrated to be
effective in participants who had previously
received various treatment regimens and in
comparison to different treatments [5–8, 18].

The objective of the present non-interven-
tional study was to collect real-word data on the
effectiveness and safety of the iGlarLixi FRC in
people who were suboptimally controlled with
an OAD with or without insulin. In line with
the non-interventional study design, iGlarLixi
was prescribed based on the decision of the
participating investigators as well as according
to international guidelines, the approved drug
label and domestic reimbursement rules.

The participants’ baseline characteristics
showed that the majority were obese. Gly-
caemic control before the switch to iGlarLixi
was significantly better in those participants
treated with regimens containing insulin than
in those treated with an OAD only. The target
HbA1c range was specified to be B 7.0% in
almost 80% of the participants for whom a
target was specified (92% participants). The

Table 2 continued

Variable Week 13 Week 26

Lixisenatide doses (lg), mean ± SD 11.4 ± 3.82 12.4 ± 4.23

Change from baseline, mean [95% CI] 5.0 [4.58, 5.35]* 6.0 [5.56, 6.48]*

Change from previous visit, mean [95% CI] – 1.1 [0.75, 1.37]**

Proportion of participants treated with Suliqua ‘100/33’ (%) 18.6 22.7

Proportion of participants who continued iGlarLixi FRC after the end of

the study (%)

– 96.0

CI Confidence interval, NS non-significant
*p\ 0.001 compared to baseline value, **p\ 0.001 compared to previous visit, ***p = 0.002 compared to previous visit
a Chi-square test
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great majority (96%) of participants were pre-
scribed Suliqua ‘100/50’ at the time of the
switch to iGlarLixi.

More than half of the participants achieved
the primary endpoint, which was C 1%
decrease in HbA1 levels. iGlarLixi treatment
resulted in significant improvement in all gly-
caemic variables. The decrease in HbA1c levels

was similar to that in the iGlarLixi arm of the
LixiLan-O study (where the participants were
previously on OADs only) [6] and greater than
that in the iGlarLixi arm of the LixiLan-L study
(where the participants were previously on
OADs ? basal insulin) [7]. On the other hand,
the proportion of participants with HbA1c
levels\ 7% at the end of the study period was
much lower in our study than in patients
switching from OAD-only or insulin-based reg-
imens in the LixiLan studies. This difference can
be at least partially explained by the signifi-
cantly higher baseline HbA1c levels in our study
population than in the LixiLan studies in which
participants received optimized treatment in a
4-week run-in period before randomization. In
addition, iGlarLixi was better titrated in both
the LixiLan studies, and the doses at the end of
the study periods were also higher. We observed
that the worse the glycaemic control at base-
line, the higher the decrease in HbA1c levels
(Fig. 1b), which clearly showed the efficacy of
the iGlarLixi FRC under routine circumstances
despite a less stringent titration than the one
applied during the LixiLan studies.

The body weight of the participants in our
study decreased slightly, with the reduction
comparable to that detected in the LixiLan
studies.

The absence of reported serious hypogly-
caemic events and a significant decrease in the
incidence rates of non-severe hypoglycaemic
events from the first to the second study periods
suggest that the investigators could safely use
iGlarLixi. The considerably lower incidence rate
of hypoglycaemic events in our study compared
to the LixiLan studies may be explained by the
real-life study setting, which consequently
explains the lower level of the reporting of
hypoglycaemic events, less stringent titration,
lower insulin doses at the end of the study
period and lower proportion of participants
reaching their HbA1c target. However, the
study showed that in real-life conditions,
despite using a new type of antidiabetic treat-
ment, investigators were able to obtain at least a
1% decrease in HbA1c with a low incidence of
hypoglycaemic in the majority of participants.

The most important limitations of this study
derive from the observational study design: lack

Fig. 1 a Glycaemic variables at baseline and at weeks 13
and 16 (mean with standard error). Asterisk above bar
indicates a statistically significant difference (*p\ 0.001)
from baseline. b Change (decrease) in HbA1c (mean %
with standard error in parentheses) from baseline at week
26 ± 6 (values under bars) in subgroups categorized by
baseline HbA1c range (values above bars). FPG fasting
plasma glucose, HbA1c glycated haemoglobin, PPG post-
prandial glucose
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of control group limits the evaluation of the
results, and—as described above—a real-life
setting is associated with less stringent titration
and adverse event reporting.

CONCLUSIONS

This first European non-interventional study
confirmed the efficacy results of LixiLan-O and
LixiLan-L studies in a real-world setting.
Switching people with suboptimally controlled
T2D from OADs without or with insulin to
iGlarLixi treatment resulted in a clinically sig-
nificant improvement in glycaemic control. It
also resulted in a low frequency of non-severe
adverse events, specifically no severe hypogly-
caemic events and a low incidence of gastroin-
testinal adverse events, in a heterogeneous
population. While randomized clinical trials
(RCTs) have shown the potential of iGlarLixi,
the current real-life study demonstrated the
efficacy of the product on a daily basis. Toge-
ther, these two types of studies (RCTs and real-
life studies) provide convincing evidence that
treatment with iGlarLixi is simple and easy to
use in a wide range of patients, as well as being
effective and safe. Satisfaction with the treat-
ment was indicated by the high percentage of
participants who completed the 6-month study
and by the decision of the investigators to
continue iGlarLixi treatment in a great majority
of participants after the end of the study period.
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