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ABSTRACT

Introduction: Ultra-rapid lispro (URLi) is a new
prandial insulin lispro formulation. In the
PRONTO-T2D study, URLi, in a basal-bolus
regimen with glargine or degludec, was non-
inferior to lispro (Humalog®) for HbAlc reduc-
tion and superior for postprandial glucose (PPG)
control. We evaluated the efficacy and safety of
URLIi compared to lispro in younger versus older
patients in PRONTO-T2D.

Methods: PRONTO-T2D was a phase 3,
26-week, double-blind, treat-to-target study in
people with type 2 diabetes. In this sub-group
analysis, we compared URLi to lispro on the
change from baseline in HbAlc and rate of
level 2 hypoglycemia (< 54 mg/dl) in patients
aged < 65 (N = 406) and > 65 years (N = 267).
Results: At  baseline, patients < 65  ver-
sus > 65 years had mean age of 54.9 versus
69.2 years and duration of diabetes 14.6 versus
19.4 years. Mean HbAlc at screening and ran-
domization was 8.35 and 7.34%, respectively, in
patients < 65 years, and 8.21 and 7.23%,
respectively, in  patients > 65 years. At
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endpoint, mean HbAlc with URLI versus lispro
was 6.92 versus 6.90%, respectively, in
patients < 65 years and 6.89 versus 6.79%,
respectively, in patients > 65 years. URLi sig-
nificantly reduced 1- and 2-h PPG excursions
with a standardized meal test in both age
groups: between-treatment differences at 1-h
postmeal for younger and older patients was
- 9.8 and - 15.1 mg/d], respectively; and at 2-h
postmeal, — 18.7 and - 15.1 mg/dl, respectively,
all p<0.05. Severe and nocturnal hypo-
glycemia were similar between groups. The rel-
ative rate (URLi/Humalog) of level 2
hypoglycemia was lower in older versus
younger patients, with a significant treatment-
by-age interaction observed. No differential
treatment effects were noted for insulin dose,
weight, and fasting and maximum glucose after
the meal test.

Conclusions: URLi, in a basal-bolus regimen,
resulted in endpoint HbAlc < 7% and signifi-
cantly lower PPG excursions compared to lispro
in both age groups, with reduced level 2 hypo-
glycemia in older versus younger patients.
Trial registration: ClinicalTrials.gov,
NCT03214380.
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Key Summary Points

Why carry out this study?

The prevalence of type 2 diabetes among
the elderly is high and is increasing.

Balancing the safety and efficacy of
diabetes therapy is especially important in
older adults due to comorbid medical
conditions, concomitant medications,
and increased risk of hypoglycemia.

Many diabetes treatment options are
available, including the prandial insulin,
ultra-rapid lispro (URLi).

In the PRONTO-T2D study, which
evaluated the efficacy and safety of URLi
versus lispro (Humalog®) in adults with
type 2 diabetes, URLi was non-inferior to
lispro for HbAlc reduction and showed
superior PPG control with a similar safety
profile to lispro.

The current study evaluated the efficacy
and safety of URLi compared to lispro in
patients aged < 65 versus > 65 years with
type 2 diabetes.

What was learned from the study?

URLi resulted in endpoint HbAlc < 7%
and significantly lower postprandial
glucose excursions compared to lispro in
both age groups.

The incidence of severe hypoglycemia was
low in both age groups.

The rate of level 2 hypoglycemia (blood
glucose < 54 mg/dl) was lower with URLi
in patients > 65 years and higher in
patients < 65 years compared to lispro.

Overall, treatment with URLi resulted in
good glycemic control with an
acceptable safety profile compared to
lispro in patients in both age groups with
type 2 diabetes.

INTRODUCTION

Type 2 diabetes mellitus is the more prevalent
form of diabetes accounting for over 90% of all
diabetes cases worldwide [1]. Among individu-
als > 65 years old in the USA, approximately 1
in 4 adults have diabetes, most of which is type
2 diabetes, and the prevalence is projected to
rise with increasing life expectancy [2]. Aging is
associated with increased insulin resistance and
pancreatic beta-cell dysfunction, which predis-
poses older people to develop impaired glucose
tolerance that can then progress to type 2 dia-
betes [3-6]. In a study evaluating the effects of
age and sex on postprandial glucose (PPG)
metabolism, elderly men and women were
found to have higher fasting glucose and PPG
levels compared to younger men and women
[7].

Managing type 2 diabetes in the elderly is
important because of its association with a
higher risk of premature death, comorbid con-
ditions including hypertension and cardiovas-
cular disease, as well as cognitive impairment
and increased risk for falls [8]. Many therapeutic
options are available. However, treatment in the
elderly requires consideration of multiple fac-
tors including comorbidities, concomitant
medication, and age-related changes in drug
disposition that may increase the risk of adverse
events [9, 10]. The risk of hypoglycemia in
particular is elevated, which is compounded by
reduced nutritional intake and changes in the
counter-regulatory responses to hypoglycemia
[11]. Individualization of diabetes management
is therefore particularly important in the
elderly. Screening for diabetes complications
and regular medical assessments are recom-
mended, as findings may impact glycemic tar-
gets and diabetes treatment options [12]. Where
PPG control is inadequate, researchers previ-
ously determined that rapid-acting insulin
analogues are a safe and effective option [13].
However, patients must be educated about the
timing of administration, the rapid onset of
action of the insulin, and the risk of hypo-
glycemia. Studies have also shown that intro-
ducing a prandial insulin as part of a basal-bolus
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regimen is more effective than a basal only
regimen at managing PPG [14-17].

Ultra-rapid lispro (URLi; Lyumjev®; Eli Lilly
and Company, Indiana, USA) is a new formu-
lation of insulin lispro developed to more clo-
sely match the physiological insulin response to
a meal, with the goal of improving postprandial
glucose (PPG) control. In pharmacokinetic-
pharmacodynamic (PK/PD) studies, URLi con-
sistently showed an earlier onset and shorter
duration of action compared with lispro
(Humalog®, Eli Lilly and Company, Indiana,
USA) across different populations [18]. Impor-
tantly, in patients with type 1 diabetes, PK/PD
profiles were similar between young and older
adults [19]. URLi was non-inferior to lispro for
HbAlc reduction and showed superior PPG
control and a similar safety profile to lispro in
patients with type 1 and those with type 2 dia-
betes in the phase 3, PRONTO-T1D and
PRONTO-T2D clinical trials, respectively
[20, 21].

We conducted subgroup analyses on data
from PRONTO-T2D to evaluate the efficacy and
safety of URLi compared to lispro in
patients < 65 versus > 65 years old with type 2
diabetes. Pre-planned analyses compared URLIi
to lispro in both age groups on the change from
baseline HbA1lc at 26 weeks and the rate of level
2 hypoglycemia (blood glucose < 54 mg/dl).

METHODS

Study Design

PRONTO-T2D was a phase 3, double-blind,
parallel-design, treat-to-target, 26-week, multi-
center, multinational, randomized, controlled
trial. Details of the study were reported previ-
ously [20], and a sub-group analysis from
PRONTO-T2D is reported here. PRONTO-T2D
was approved by local ethics review boards and
conducted in accordance with Guidelines of the
International Conference on Harmonization for
Good Clinical Practice (Table S1 in Supple-
mentary Material). All patients provided written
informed consent. PRONTO-T2D was registered
at ClinicalTrials.gov (NCT03214380).

Participants

Adults with type 2 diabetes and an HbAlc
between 7.0% (53.0 mmol/mol) and 10.0%
(85.8 mmol/mol) inclusive were eligible for
inclusion in the trial. Eligible participants had
been treated for > 90 days with basal insulin in
combination with one or more prandial injec-
tions of bolus insulin per day or premixed
insulin at least twice daily. In addition, they
may have been treated with up to three oral
antihyperglycemic medications (OAMs), with
stable dosing for > 90 days prior to screening.
Investigators at 131 study centers and 15
countries participated in the study.

Study Design and Treatment

The study included a 1-week screening period
and an 8-week lead-in designed for basal insulin
optimization, prior to randomization. This was
followed by a 12-week active bolus titration and
a 14-week maintenance phase.

Patients could continue metformin and/or a
sodium-glucose cotransporter-2 inhibitor dur-
ing the study. During the 8-week lead-in
focusing on basal insulin optimization, patients
were treated with basal insulin glargine U100
(100 U/ml) or insulin degludec U100 or U200,
and three injections per day of prandial insulin
lispro. They were then randomized 1:1 to blin-
ded URLI (n = 336) or lispro (n = 337) injected
0-2 min prior to the start of each meal.
Assignment to treatment groups was stratified
by country, HbAlc stratum (< 8.0% or > 8.0%
at 1 week prior to randomization), type of basal
insulin, and number of pre-study prandial
insulin injections (< 3 or > 3/day). During the
initial 12 weeks after randomization, study
prandial insulin doses were adjusted in a treat-
to-target manner to self-monitored blood glu-
cose (SMBG) levels of 80 to <110 mg/dl fasting
or premeal, 90 to130mg/dl prebedtime,
and < 140 mg/dl 1-2 h postmeal [20]. Patients
then entered a 14-week maintenance period
from weeks 12-26, during which basal and
prandial insulin doses could be adjusted to
maintain glycemic control or for safety reasons.
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A 4-h standardized liquid meal test was per-
formed at baseline (all patients on lispro) and
week 26 (patients on double-blinded lispro or
URLi) to assess PPG levels. The meal (Ensure
Plus®, or a similar country option) had a nutri-
ent composition of ~700 cal, 100 g carbohy-
drate, 22 g fat, and 26 g protein.

The primary end point was the change in
HbA1c from baseline to 26 weeks (noninferior-
ity margin 0.4%), with multiplicity-adjusted
objectives for PPG excursions during the meal
test.

Patients collected ten-point self-monitored
blood glucose (SMBG) profiles prior to sched-
uled visits and on three non-consecutive days
during the last 2 weeks of the study treatment
period at the following time points: fasting
(morning premeal), prior to midday/evening
meals, 1- and 2-h post-morning/midday/eve-
ning meals, and at bedtime. Patients were also
instructed to take a minimum of four SMBG
readings daily, with additional SMBG readings
as needed for diabetes management and when-
ever hypoglycemia was suspected. Level 2
hypoglycemia was defined as measured
SMBG < 54 mg/dl. Nocturnal hypoglycemia
was SMBG < 54 mg/dl occurring between bed-
time and waking. Severe hypoglycemia was
determined by the investigator as an episode
requiring assistance of another person due to
neurological impairment and was reported as a
serious adverse event per protocol.

Statistical Analyses

The efficacy and safety of URLi and lispro were
evaluated in patients aged < 65 years and in
patients aged > 65 years. Analyses were based
on the full analysis set, which included all ran-
domized patients who received at least one dose
of study drug. Prespecified analyses comparing
URLI to lispro in both age subgroups included
change from baseline HbAlc at 26 weeks, the
primary efficacy outcome, and level 2 hypo-
glycemia. Post hoc analyses were also con-
ducted to provide complementary safety and
efficacy information on the use of URLi in
elderly patients. This included the proportion of
patients achieving HbAlc targets, PPG

excursions following a meal test at week 26,
SMBG profiles, insulin dose, severe hypo-
glycemia, nocturnal hypoglycemia, and adverse
events.

Either a mixed-effect model for repeated-
measures (MMRM) or an analysis of covariance
(ANCOVA), using data prior to permanent dis-
continuation of study insulin, was applied to
efficacy data. For the hypoglycemia data, both
negative binomial regression and logistic
regression were performed to evaluate hypo-
glycemia risk by age group. The interactions of
age group and treatment from the models were
evaluated using a significance level of 0.1 to
assess if the efficacy measures or the hypo-
glycemia risks were different between younger
and older patients. The other safety data were
analyzed using data up to the end of the study
for each age group separately.

RESULTS

Out of 673 randomized patients, 406 (60.3%)
were < 65years old and 267 (39.7%)
were > 65 years old (Table 1). Average age was
54.9 years for patients < 65 years old and 69.2
for patients > 65 years old. Weight and BMI
were similar between age groups, while
those > 65 years old had a longer duration of
diabetes. Treatment with oral antihyper-
glycemic medications (metformin and/or SGLT-
2 inhibitor) during the study was somewhat
higher in younger versus older patients.

EFFICACY

HbAlc

Mean HbA1lc improved during the 8-week lead-
in period in both age groups from ~ 8.3% at
screening (67.2 mmol/mol) to ~ 7.3%
(56.2 mmol/mol) at randomization (Table 1 and
Fig. 1). Younger (< 65years) and older
(> 65 years) patients in both treatment groups
showed similar reductions in HbAlc at the
26-week endpoint (Fig. 1). For younger patients,
the least squares mean (LSM) difference
between treatments (URLi - lispro) at week 26
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Table 1 Demographics and clinical characteristics
Younger: Age < 65 years Older: Age = 65 years Overall
(N = 406) (N =267) (N = 673)

Age (years), mean & SD 549 £ 7.3 692 & 3.5 60.6 + 9.3
Women/Men (%) 48.3/51.7 44.2/55.8 46.7/53.3
Race, 7 (%)

Asian 112 (27.7) 52 (19.5) 164 (24.4)

Black or African American 23 (5.7) 7 (2.6) 30 (4.5)

White 257 (63.5) 205 (76.8) 462 (68.6)
Hispanic or Latino, 7 (%) 112 (27.6) 45 (16.9) 157 (23.3)
Weight (kg), mean & SD 90.1 £ 20.4 89.6 £ 20.1 89.9 & 20.2
BMI (kg/m”), mean £ SD 322457 323+ 57 323+ 57
Duration of diabetes (years), 14.6 £ 7.2 194 4+ 7.8 165 4+ 7.8

mean £ SD
Number of pre-study bolus injections,

n (%)

< 3/day 101 (24.9) 67 (25.1) 168 (25.0)

> 3/day 305 (75.1) 200 (74.9) 505 (75.0)
Basal insulin during study, 7 (%)

Insulin glargine 316 (77.8) 201 (75.2) 517 (76.8)

Insulin degludec 90 (22.2) 66 (24.7) 156 (23.2)
OAM use during study, 7 (%)

Metformin 299 (73.6) 176 (65.9) 475 (70.6)

SGLT?2 inhibitor 78 (19.2) 41 (15.4) 119 (17.7)
HbAlc at screening, mean & SD

% 8.35 £ 0.8 8.21 £ 0.8 8.30 £ 0.8

mmol/mol 67.8 £ 84 662 + 84 672 £+ 84
HbAIc at randomization?,

mean + SD

% 7.34 £ 0.7 723 + 0.7 7.30 + 0.7

mmol/mol 56.7 + 8.0 555 + 7.1 562+ 7.7

*After 8-week basal optimization lead-in period with basal insulin glargine U100 or degludec U100 or U200 in combination
with prandial lispro. OAMs oral antihyperglycemic medications, SGLT2 sodium-glucose co-transporter-2, 72D type 2

diabetes mellitus
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Fig. 1 HbAlc time-course from screening to week 26.
Data are mean at study entry and least squares mean +
standard error at all other time points. A mixed-effects
model for repeated measures was used for post-baseline
measures, which included treatment, visit, treatment-by-

Age <65 years
126+ -7
108+ L6
3 901 -5
>
E
g 72 5 -4
Q * 2-h LSM Difference (URLi-Lispro)
3 54+ -18.7 mg/dL [-29.0, -8.4], p<0.001 -3
x
; 1-h LSM Difference (URLi-Lispro)
o 364 -9.8 mg/dL [-18.2, -1.5], p=0.022 L2
18+ -1
L 1 T T T 1 T 0
0 15 30 60 120 180 240

Time Postmeal (min)

Fig. 2 Post prandial glucose excursions following a
standardized meal test at week 26. Data are least square
means =+ standard error. *p < 0.05; **p < 0.001. Note:
the standardized liquid meal test consisted of ~ 700 cal,
100 g carbohydrate, 22 g fat, 26 g protein. Prandial insulin
dose administered during the meal test was individualized

was 0.02% [95% CI — 0.12, 0.16], while for older
patients it was 0.10% [95% CI — 0.06, 0.27]. No
significant treatment-by-age difference was
observed for HbAlc (p = 0.399). The proportion
of patients achieving HbAlc < 7% at week 26
was 55.2% with URLi and 48.6% with lispro
treatment in patients < 65 years old, and 63.5%
with URLi and 57.6% with lispro in
patients > 65 years old.

(Nnoww) suoisinaxe 9dd

PPG excursions (mg/dL)

Time since randomization (weeks)

visit interaction, strata (pooled country, number of bolus
injections at study entry, and type of basal insulin at lead-
in) as fixed factors and baseline HbAlc as a covariate. The
model used an unstructured covariance structure

Age >65 years

126+ - wu [7
—— Lispro

108+ -6
3
90 -5 2
o
H
72- L4 <
* @,
2-h LSM Difference (URLI-Lispro) §
54 -15.1 mg/dL [-28.4, -1.9], p=0.026 -3 3

*

3
364 1-h LSM Difference (URLi-Lispro) L2 g
-15.1 mg/dL [-25.3, -4.9], p=0.004 c

18 -1

0 LI T T T —0

0 15 30 60 120 180 240

Time Postmeal (min)

for cach patient. An analysis of covariance model was used
in the analysis, which included treatment and strata
(pooled country, HbAlc stratum at baseline, number of
bolus injections at study entry, and type of basal insulin at
lead-in) as fixed effects and baseline as a covariate

Meal Test

Patients in both age groups who were treated
with URLi showed significantly lower PPG
excursions following the meal test at week 26
compared to those treated with lispro (Fig. 2).
LSM difference at 1-h postmeal was — 9.8 mg/dl
[- 18.2, — 1.5] for younger patients (p = 0.022),
and - 15.1 mg/dl [- 25.3, - 4.9] for older patients
(p = 0.004). At 2 h postmeal, LSM difference was
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Age <65 years
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Fig. 3 Ten-point SMBG profiles at week 26. Data are
least square means & standard error. *p < 0.05. Note:
Patients collected ten-point SMBG profiles on three non-
consecutive days during the last 2 weeks of study treatment
period. A mixed-effects model for repeated measures was
used for post-baseline measures which included treatment,

- 18.7 mg/dl [- 29.0, - 8.4] for younger patients
(p <0.001) and - 15.1 mg/dl [- 28.4, - 1.9] for
older patients (p = 0.026). No significant treat-
ment-by-age differences were observed for PPG
control at 1-h (p =0.409) and 2-h postmeal
(p =0.7195).

Fasting glucose during the meal test was
similar between URLi and lispro in both age

groups. The fasting glucose LSM in
patients < 65 years was 130.0 mg/dl with URLi
and 124.2mg/dl with lispro treatment

(p = 0.089), while in patients > 65 years, LSM
was 127.0 mg/dl with URLi and 127.8 mg/dl
with lispro treatment (p = 0.860). No significant
treatment-by-age differences were observed for
fasting glucose (p = 0.186).

Maximum glucose during the meal test was
numerically lower with URLi versus lispro
treatment in patients < 65 years and signifi-
cantly lower with URLi treatment in
patients > 65 years: LSM  difference  was
- 6.0mg/dl [- 16.7, 4.8] for younger patients
(p =0.274) and - 16.8 mg/dl [- 30.8, — 2.7] for
older patients (p =0.019). Treatment-by-age
differences were not significant (p = 0.163).

SMBG
Ten-point SMBG profiles at week 26 followed a

similar trend between age groups, although
older patients had numerically lower fasting

T T T T T T T T
Morning  1h 2h  Midday 1h 2h  Evening 1h 2h  Bedtime
Premeal Postmeal Postmeal Premeal Postmeal Postmeal Premeal Postmeal Postmeal

Fasting

visit, treatment-by-visit interaction, and strata (pooled
country, baseline HbAlc, number of bolus injections at
study entry, and type of basal insulin at lead-in) as fixed
factors and baseline as a covariate. The model used an
unstructured covariance structure

blood glucose and greater postprandial excur-
sions after the morning and midday meals
compared to younger patients (Fig. 3). Glucose
values were significantly lower with URLi
treatment compared with lispro at 1- and 2-h
post-morning meal in both age groups (Fig. 3).
In patients > 65 years glucose values were also
significantly lower with URLi treatment at 2-h
post-evening meal.

Overall daily mean and daily mean premeal
glucose values were not significantly different
between treatments and subgroups. However,
daily mean PPG values were significantly lower
with URLi compared with lispro at 2-h postmeal
in patients > 65 years old (162.4 vs. 172.3 mg/
dl; p = 0.035). Treatment-by-age differences for
all other ten-point SMBG measures were not
significant (all p > 0.1).

Insulin Dose

No statistically significant differences were
observed between treatments in basal, bolus,
and total insulin dose (units/kg) at week 26 in
both age groups (Table S2 in Supplementary
Material). Mean total daily dose was ~ 1.12
units/kg in patients < 65 years, and ~ 1.12
units/kg in patients > 65 years. The ratio of
bolus-to-total dose was not significantly differ-
ent between treatment groups or age groups at
week 26: patients < 65 years, URLi, 49.8%;
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lispro, 48.9%; patients > 65 years, URLi, 49.7%;
lispro, 48.2%. No significant treatment-by-age
interaction for insulin dose or bolus/total ratio
was observed (all p > 0.1).

Safety

The incidence of severe hypoglycemia was low
in both age groups (Table S3 in Supplementary
Material). In patients < 65 years old, none of
those on URLi treatment experienced severe
hypoglycemia, while four patients (2.1%) in the
lispro group reported five events. In older
patients, three patients (2.4%) reported four
events with URLi treatment, and two patients
(1.4%) reported two events with lispro treat-
ment. While there was no between-treatment
difference in level 2 hypoglycemia (< 54 mg/dl),
the relative rate (i.e., URLi/lispro) was lower in
patients > 65 vs. < 65 years (0.78 [95% CI 0.56,
1.08] vs 1.16 [0.87, 1.54]), with a significant
treatment-by-age interaction (p =0.071). The
rate of nocturnal hypoglycemia (< 54 mg/dl)
was similar between treatments in each group
and no treatment-by-age interaction for noc-
turnal hypoglycemia was observed.

Three deaths occurred during the study: one
patient (0.2%) < 65 years old on lispro treat-
ment (sudden death); two patients
(0.7%) > 65 years both on URLi treatment
(acute myocardial infarction and septic shock).
The incidence of SAEs, TEAEs, and discontinu-
ations from the study because of an adverse
event, was not significantly different between
treatment groups and age groups (Table S4 in
Supplementary Material). Injection site reac-
tions were reported by eight patients
(2.0%) < 65years old and one patient
(0.4%) > 65 years old, all attributed to URLi
treatment. All injection site reaction TEAEs were
reported as mild or moderate severity, and one
patient (< 65 years old) discontinued study
treatment due to an injection site reaction (in-
jection site edema).

Weight increased with both treatments in
the younger (URLi, 1.5kg; lispro, 1.7 kg) and
older patients (URLi, 1.3 kg; lispro, 1.7 kg), with
no significant differences between treatments in

each age group and no significant treatment-by-
age interaction observed (p = 0.537).

DISCUSSION

In this study, we compared the effects of URLi
and lispro treatment between older and
younger patients in the PRONTO-T2D study
[20]. The results of the analyses showed similar
efficacy of URLi treatment between patients
aged < 65 years and those > 65 years. Both age
groups achieved good glycemic control, with
similar reductions in HbA1lc shown by URLi and
lispro treatments and endpoint mean HbAlc
of ~ 6.9%.

PPG control following standardized meal
tests was significantly improved with URLIi
treatment compared with lispro in both age
groups. URLi significantly reduced 1- and 2-h
PPG excursions and demonstrated lower maxi-
mum glucose compared with lispro in
patients < 65 and those > 65 years of age.
Effects of URLi and lispro treatments on 1- and
2-h PPG excursions, fasting, and maximum
glucose following the meal test were similar
between age groups.

Supportive of the MMTT findings, SMBG
profiles, which reflect glycemic control during
the participant’s normal daily routine, showed
significantly lower PPG levels with URLi treat-
ment after the morning meal in both age
groups. Additionally, significant improvements
were observed in patients > 65 years on URLIi
treatment at 2 h after the evening meal and for
the overall mean daily 2-h postmeal timepoint.
SMBG also revealed numerically lower fasting
blood glucose and higher postmeal blood glu-
cose following morning and midday meals in
older versus younger patients. This may be
reflective of impaired glucose tolerance with age
and could be a factor in determining effective
therapeutic options in the elderly. In a pooled
analysis of data from six randomized studies
comprising 1699 participants, the relative con-
tribution of postprandial hyperglycemia to total
glycemia was greater in older versus younger
participants, while that of basal hyperglycemia
was lower [22]. Insulin therapy is an effective
option for individuals in whom OAMSs and
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other injectable agents fail to achieve optimal
glycemic control or are contraindicated, such as
due to comorbidities. Faster-acting insulins in
particular may offer opportunities for greater
improvement of PPG control due to their more
rapid onset and shorter duration of action
[13, 23]. Patients entering the PRONTO-T2D
study on a basal plus bolus regimen, with
HbAlc between 7.0 and 10.0%, had
notable improvements in HbAlc following
basal-bolus insulin therapy with URLIi or lispro,
with significantly improved postprandial glu-
cose control demonstrated with URLi treatment
in both younger and older patients.

The good glycemic control with URLi treat-
ment in this trial, with endpoint mean
HbAlc < 7% and superior PPG control, was
achieved without an increased risk of hypo-
glycemia. Overall, the incidence of severe
hypoglycemia was very low, and the rate of
nocturnal hypoglycemia was also similar
between treatments and across age groups. For
the pre-planned analysis of clinically significant
level 2 hypoglycemia (< 54 mg/dl), patients >
65 years had a lower rate of level 2 hypo-
glycemia with URLi treatment compared with
younger patients. The risk of hypoglycemia is
an important consideration when treating older
adults with type 2 diabetes [24]. As previously
noted, reduced counter-regulatory response to
hypoglycemia and failure to recognize hypo-
glycemia symptoms in the elderly, may result in
increased risk of severe hypoglycemia and its
related complications, such as injuries from
falls, cognitive decline, cardiac complications,
and even death [25, 26].

Strengths of this study include the double-
blind design and the global nature of the study,
which allowed inclusion of older patients from
various geographies including North and South
America, Asia, Australia, and Europe. Study
limitations include the use of a liquid meal test,
which allowed standardization across multiple
countries in a global study but may not fully
represent a typical meal. An important limita-
tion is that individuals were excluded from
participating in PRONTO-T2D if they had
recent cardiovascular events, malignancies, or
clinically significant renal, or hepatic impair-
ment. However, these conditions may be more

common in an ageing population and could
occur simultaneously with diabetes in the real
world. It is therefore important to note that the
current study had a relatively healthier popu-
lation and clinicians will need to continue to
follow guidelines for individualizing treatment
with consideration of a patient’s lifestyle,
health status, and risk factors [24].

CONCLUSIONS

In conclusion, in patients with type 2 diabetes,
URLi treatment in a basal-bolus regimen resul-
ted in good glycemic control with an endpoint
HbAlc < 7% and significantly improved PPG
control compared to lispro in both older and
younger patients. Furthermore, URLi demon-
strated a lower rate of level 2 hypoglycemia in
older versus younger patients.
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