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Abstract

Objective: To investigate whether the efficacy and safety of liraglutide 3.0mg differed be-
tween two subgroups, BMI 27 to <35 and BMI > 35 kg/m?, in individuals without and with type
2 diabetes (T2D). Methods: A post-hoc analysis of two 56-week, randomized, double-blind,
placebo-controlled trials (SCALE Obesity and Prediabetes; SCALE Diabetes). Subgroup differ-
ences in treatment effects of liraglutide 3.0 mg were evaluated by testing the interaction be-
tween treatment group and baseline BMI subgroup. Results: Significantly greater weight loss
(0-56 weeks) was observed with liraglutide 3.0 mg versus placebo in all patient groups while
on treatment. There was no evidence that the weight-lowering effect of liraglutide 3.0 mg dif-
fered between BMI subgroups (interaction p > 0.05). Similarly, for most secondary endpoints
significantly greater improvements were observed with liraglutide 3.0 mg versus placebo, with
no indication treatment effects differing between subgroups. The safety profile of liraglutide
3.0 mg was broadly similar across BMI subgroups. Conclusion: This post-hoc analysis did not
indicate any differences in the treatment effects, or safety profile, of liraglutide 3.0 mg for in-
dividuals with BMI 27 to <35 or =35 kg/m?. Liraglutide 3.0 mg can therefore be considered for
individuals with a BMI of >35 as well as for those with a BMI of 27 to <35 kg/m?.

© 2017 The Author(s)
Published by S. Karger GmbH, Freiburg

Prof. Dr. Carel Le Roux

Diabetes Complications Research Centre, Conway Institute of Biomolecular and
Biomedical Research

School of Medicine and Medical Sciences, University College Dublin

Belfield, Dublin 4, Ireland

carel.leroux@ucd.ie

KARGER

Karger
pen-access



/CQCZLS Obes Facts 2017;10:531-544

The European Journal of Obesity DOI: 10.1159/000478099 © 2017 The Author(s). Published by S. Karger GmbH, Freiburg
www.karger.com/ofa

le Roux et al.: Comparison of Efficacy and Safety of Liraglutide 3.0 mg in Individuals
with BMI above and below 35 kg/m”: A Post-hoc Analysis

Introduction

Obesity (BMI > 30 kg/m?) is a global health issue, the prevalence of which has risen over
the last three decades [1]. This increasing prevalence is of clinical concern as the risk of death
is increased in individuals who have overweight/obesity [2, 3].

The increasing prevalence of the higher obesity classes (class II (BMI > 35 to 40 kg/m?),
111 (BMI > 40 to 50 kg/m?), IV (BMI > 50 to 60 kg/m?), V (260 kg/m?)), and the associated
risk of complications associated with these BMI classes are of clinical importance. In the US,
the prevalence of higher obesity classes increased at the fastest rates between 2001 and
2010, with prevalence of class Il obesity rising by 70% and classes IV and above by >70%
[4].

Meta-analyses of prospective studies indicate that individuals with a BMI of 35-40
kg/m? have higher rates of all-cause mortality than those with a BMI in the healthy range
(n=1.46 million, hazard ratio 1.88 (95% confidence interval (CI) 1.77-2.00) [2]; n=3,950,000,
hazard ratio 1.94 (95% CI 1.87-2.01) [3]). The prevalence of type 2 diabetes (T2D), gall-
bladder disease, coronary heart disease, and high blood pressure are all increased in people
with overweight and obesity classes I, I and I1I, compared with subjects of normal weight [5].
Furthermore, a BMI above the healthy range (18.5 to <25 kg/m?) translates into increased
cost burdens, and it has been estimated that healthcare costs for the treatment of obesity-
related diseases and medicine costs increase by 4% and 7%, respectively, for every unit of
BMI above normal [6].

There are many weight management strategies, and current options include dietary
therapy, physical activity, behavioral therapy, pharmacotherapy, and bariatric surgery (or
combinations thereof). Intervention for individuals with a BMI >27 kg/m? with a concurrent
comorbidity (including diabetes) and intensification of treatment in higher obesity classes,
have been suggested [7]. Many professional bodies, e.g. the American Diabetes Association
(ADA) [8], the Canadian Medical Association (CMA) [9], the European Association for the
Study of Obesity (EASO) [10], the American Heart Association (AHA)/American College of
Cardiology (ACC)/The Obesity Society (TOS) [7], and the UK National Institute for Health and
Clinical Excellence (NICE) [11], specify consideration of bariatric surgery for individuals with
BMI > 35 kg/m? plus a weight-related comorbidity.

Interventions vary in effectiveness, but, encouragingly, even modest (5-10%) weight
loss is associated with clinically meaningful health benefits [12]. Lifestyle interventions can
achieve weight loss of 4-7%, whereas a 15-50% reduction in body weight can occur with
surgery (depending on procedure). A treatment gap exists, however, for individuals with
overweight/obesity who do not respond sufficiently to lifestyle interventions and are unable
to, or do not wish to, undergo bariatric surgery.

Liraglutide, a glucagon-like peptide-1 receptor agonist (GLP-1RA) approved for weight
management (ata dose of 3.0 mg) in individuals with BMI > 27 kg/m? plus at least one weight-
related comorbidity or in those with obesity (BMI > 30 kg/m?) [13] has achieved clinically
relevant weight loss in individuals with overweight/obesity, both without and with T2D [14,
15].

Given the limited choice of effective interventions available for the treatment of adults
with overweight/obesity, a post-hoc analysis of two phase Illa studies was performed to
establish whether the weight-lowering efficacy of liraglutide persists in higher BMI subgroups.
In this analysis, the efficacy and safety of liraglutide 3.0 mg were compared in individuals with
aBMI 27 to <35 and >35 kg/m? (the BMI where surgery is considered in many national guide-
lines) in populations without and with T2D.
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Material and Methods

Clinical Trials
Two clinical trials were included in this post-hoc analysis; both were phase 111, 56-week, randomized,
double-blind, placebo-controlled, multicenter trials that recruited adults (=18 years) with either obesity

(BMI > 30.0 kg/m?) or overweight (BMI > 27.0 kg/m?) plus at least one weight-related comorbidity. These

trials were chosen from the Satiety and Clinical Adiposity: Liraglutide Evidence (SCALE) program [14-17]

because they were both of 1 year’s duration and were similar in design. The trials have been described in full

elsewhere, but key information is summarized below [14, 15]:

(1) Inboth trials:

- Allindividuals were advised by a qualified dietician throughout the trial, in group or individual
counselling sessions, on a 500 kcal/day-deficit diet and instructed to exercise >150 min/week, and
re-enforced through use of pedometers.

- Liraglutide dose escalation (0.6 mg weekly increments) occurred during weeks 0-4.

- Body weight was recorded to the nearest 0.1 kg and measured in a fasting state (>8-hour overnight
fast without food and/or drink intake, except for water).

- Allindividuals had previously failed dietary effort and stable body weight (<5 kg self-reported
change) for the 3 months before entering the studies.

(2) In SCALE Obesity and Prediabetes (clinical trial in individuals without T2D):

- Individuals were recruited with normoglycemia or pre-diabetes (ADA 2010 criteria) [18] and either a
BMI of >30 kg/m?, or of >27 kg/m? if they also had concomitant treated or untreated dyslipidemia
and/or hypertension.

- Atscreening individuals were randomized 2:1 to once-daily liraglutide or placebo, and stratified
according to prediabetes status (yes; no) and BMI (>30; <30 kg/m?).

- Exclusion criteria included: HbA;. > 6.5%, fasting plasma glucose (FPG) > 7.0 mmol/], or 2-hour post-
challenge plasma glucose > 11.1 mmol/l.

(3) In SCALE Diabetes (clinical trial in individuals with T2D):

- Individuals were recruited with T2D (HbA;. 7.0-10.0%) and a BMI of >27 kg/m?. Inclusion criteria
included treatment for T2D with either diet/exercise alone or any of the following (single agent or in
combination): metformin, sulfonylurea, and/or glitazone. Pre-trial, sulfonylurea dose was reduced by
50% to mitigate potential hypoglycemia.

- Atscreening, individuals were randomized 2:1:1 to once daily liraglutide 3.0 mg, 1.8 mg, or placebo,
given as add-on to background T2D treatment, and stratified according to background T2D treatment
and by HbA;. (<8.5%; >8.5%).

- Exclusion criteria included: use of any of GLP-1 RA, dipeptidyl peptidase-4 inhibitor (DPP-4i), or
insulin within the last 3 months, uncontrolled hypertension (systolic blood pressure (SBP) >160 mm
Hg and/or diastolic blood pressure (DBP) 2100 mm Hg).

Data Analysis

The treatment effects of liraglutide across baseline BMI subgroups (27 to <35 vs. 235 kg/m?) were
evaluated by statistical testing of interaction between treatment group (liraglutide 3.0 mg; placebo) and
baseline BMI subgroup. Efficacy endpoints were analyzed using data from the full analysis set (FAS; all
randomized, exposed individuals, with at least one post-baseline assessment of any efficacy endpoint).
Safety outcomes were described using data from the safety analysis set (SAS; all randomized, exposed indi-
viduals).

Continuous efficacy variables (change from baseline to week 56) were analyzed using an analysis of
covariance (ANCOVA) model. Baseline values were included as covariates in the model, with treatment,
baseline BMI subgroup, interaction between treatment and baseline BMI subgroup, country, and sex as fixed
factors. For SCALE Obesity and Prediabetes, additional fixed factors included baseline prediabetes status,
BMI strata at baseline, and interaction between baseline prediabetes status and BMI strata. For SCALE
Diabetes, additional fixed factors were background T2D treatment, HbA; strata, and interaction between
background T2D treatment and HbA; strata.

Achievement of categorical weight loss at week 56 (25%, >10% and >15% weight loss, when compared
with baseline body weight) was analyzed using a logistic regression model. The same fixed factors as the
ANCOVA model were used, with baseline fasting body weight as covariate.

For SCALE Diabetes, only liraglutide 3.0 mg and placebo data were included in the analyses; liraglutide
1.8 mg data were excluded (liraglutide 3.0 mg is the only approved dose for weight management).
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Table 1. Baseline demographics and characteristics for individuals without and with diabetes, by baseline BMI 27 to <35 and 2
35 kg/m?*

Individuals without diabetes, n = 3,662

baseline BMI 27 to <35 kg/m?, n = 1,279 baseline BMI > 35 kg/m?, n = 2,383

liraglutide 3.0 mg, n = 856 placebo, n =423 liraglutide 3.0 mg, n=1,581  placebo, n = 802

Body weight, kg 90.1 (11.0) 89.9 (11.1) 115.1 (20.2) 115.0 (20.9)
BMI, kg/m? 32.4(1.6) 32.3(1.8) 41.5 (5.7) 41.5 (5.5)
Female, % 76.9 78.7 79.4 77.7

Age, years 46.8 (12.2) 46.3 (11.5) 443 (11.9) 44.3 (12.2)
Prediabetes, % 54.0 51.1 65.3 66.1

HbA;., % 5.5(0.4) 5.5(0.4) 5.6 (0.4) 5.6 (0.4)
FPG, mmol/1 5.3 (0.6) 5.2 (0.5) 5.3 (0.6) 5.3(0.5)
SBP, mm Hg 121.4 (13.0) 120.9 (13.0) 123.9 (12.8) 124.5 (12.5)
DBP, mm Hg 77.6 (8.6) 77.4 (8.7) 79.2 (8.6) 79.6 (8.3)

Individuals with diabetes, n = 623

baseline BMI 27 to <35 kg/m?, n=273 baseline BMI > 35 kg/m? n=350

liraglutide 3.0 mg, n = 185 placebo, n = 88 liraglutide 3.0 mg, n = 227 placebo, n =123
Body weight, kg 91.4 (12.2) 91.4 (12.7) 117.2 (21.2) 117.5 (19.3)
BMI, kg/m? 31.5(2.1) 31.4(2.2) 41.7 (5.2) 41.6 (6.3)
Female, % 40.0 47.7 54.2 58.5
Age, years 57.6 (9.3) 56.4 (10.2) 529 (11.2) 53.6 (9.5)
Prediabetes, % n/a n/a n/a n/a
HbA;., % 7.9 (0.8) 7.9 (0.8) 8.0 (0.8) 7.9 (0.8)
FPG, mmol/1 8.8 (2.0) 8.5(1.8) 8.8 (1.7) 8.7 (1.8)
SBP, mm Hg 128.4 (13.0) 129.2 (13.7) 129.3 (14.1) 129.2 (13.5)
DBP, mm Hg 78.1 (9.1) 77.8 (9.3) 79.7 (8.1) 80.3 (9.5)

*Data are based on the full analysis set and presented as observed means (SD), or observed proportions.
DBP = Diastolic blood pressure; FPG = fasting plasma glucose; HbA;. = glycocylated hemoglobin; SBP = systolic blood
pressure; SD = standard deviation of the mean.

For endpoints measured as continuous variables, missing data were imputed using the last observation
carried forward (LOCF) method. For achievement of categorical weightloss (25%, >10%, and >15%), missing
data were imputed using LOCF before dichotomization. Baseline demographic and safety outcomes are based
on observed means/proportions. Unless otherwise stated, efficacy endpoints are presented as estimated
means or proportions adjusted to the observed baseline distribution of the individuals included in the models
for each BMI subgroup.

Uncommon events (e.g. pancreatitis and other hepatobiliary events) were not statistically analyzed due
to the low number of events in both treatment groups. For pancreatitis, only event committee-adjudicated
events are shown (safety data for all events, including non-adjudicated events, have been reported elsewhere
[14, 15]). Event adjudication was performed by an independent external committee of medical experts and
was a blinded process.

Results
Baseline Demographics

Ingeneral, baseline demographics were similaracross treatmentarms and BMIsubgroups
(table 1). In SCALE Obesity and Prediabetes, more individuals with BMI > 35 than 27 to <35
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kg/m? were classified as having prediabetes at screening (table 1). In SCALE Diabetes, there
was a slightly higher proportion of female individuals with a BMI 235 than with 27 to <35
kg/m? (individuals with T2D, table 1).

Efficacy (Body Weight) Endpoints

Significantly greater weight loss was seen from baseline to 56 weeks on treatment with
liraglutide 3.0 mg when compared with placebo in individuals withoutand with T2D (fig. 1a,b).
Analysis of the interaction between treatment effect and baseline BMI subgroup (27 to <35
and >35 kg/m?) revealed no evidence that the effect of liraglutide 3.0 mg on body weight
differed between the two baseline BMI subgroups (interaction p > 0.05; fig, 1a, 2).

Similarly, statistically significantly more individuals (without and with T2D) achieved >5%,
10%, and 15% categorical weight loss at week 56 with liraglutide 3.0 mg, than with placebo
(fig. 2), with no evidence to suggest that the effect of liraglutide 3.0 mg on categorical weight loss
achievement differed between the two baseline BMI subgroups (interaction p > 0.05). Estimated
treatment differences between the treatmentarms (liraglutide 3.0 mgvs. placebo) for continuous
efficacy endpoints, and odds ratios (liraglutide 3.0 mg vs. placebo) for the achievement of cate-
gorical efficacy endpoints are stated in table 3, with corresponding 95% Cls.

Efficacy (Non-Body Weight) Endpoints

For the majority of secondary endpoints, statistically significantly greater improvements
were seen with liraglutide 3.0 mg versus placebo from baseline to 56 weeks in individuals
without and with T2D (waist circumference (fig.1c), HbA. (fig. 1d), fasting plasma glucose
(fig. 1e), and blood pressure (fig. 1f)). Furthermore, for the majority of secondary endpoints,
analysis of the interaction between treatment group and BMI subgroup revealed no evidence
that the effects of liraglutide 3.0 mg differed between the BMI subgroups (interaction p > 0.05,
fig. 1c-g). However, for individuals without T2D, greater improvement relative to placebo in
the Impact of Weight on Quality of Life-Lite (IWQOL-Lite) questionnaire score related to
physical function was recorded for individuals with baseline BMI > 35 kg/m? (interaction p
value = 0.04; fig. 1g). The same trend was seen in individuals with T2D, with greater mean
improvement in IWQOL-Lite physical function score under liraglutide 3.0 mg treatment
compared with placebo occurringin the high BMI subgroup. However, this difference between
BMI subgroups was not statistically significant (interaction p = 0.05; fig. 1g).

Statistically significantly greater reductions in HbA;. and FPG were seen with liraglutide
3.0 mg than with placebo in individuals without and with T2D, with no evidence that the effect
of liraglutide 3.0 mg treatment on glycemic reduction differed between the two baseline BMI
subgroups (interaction p > 0.05; fig. 1d,e). Similarly, there was no evidence that the effect of
liraglutide 3.0 mg treatment on blood pressure reduction differed between the two baseline
BMI subgroups (interaction p > 0.05; fig. 1f).

Safety Outcomes

Overall, treatment-emergent adverse events (AEs) and treatment-emergent serious AEs
were broadly similar across the BMI subgroups (table 2). Rates of gallbladder disorders were
low, but numerically higher with liraglutide 3.0 mg than with placebo, and the frequency of
these outcomes was similar across BMI subgroups (table 2). No individuals with T2D experi-
enced acute pancreatitis in either treatment group. The number of individuals without T2D
experiencing adjudicated acute pancreatitis events was low, but numerically higher with lira-
glutide 3.0 mg than with placebo; the frequency of acute pancreatitis events in these indi-
viduals was similar across BMI subgroups (table 2). The most frequently reported AEs were
gastrointestinal (GI); rates of GI disorders were broadly similar across BMI subgroups, but
higher with liraglutide 3.0 mg than with placebo (table 2).
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(a) Body weight (%)
Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BMI =235 kglm2
With T2D, all individuals (FAS)
With T2D, baseline BMI 27-<35 kg/m?

With T2D, baseline BMI 235 kg/m?

{b) Body weight (kg)
Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BMI 235 kg/m?
With T2D, all individuals (FAS)
With T2D, baseline BMI 27-<35 kg/m?
With T2D, baseline BM! =35 kg/m?

{c) Waist circumference {cm)
Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BMI 235 kg/m?
With T2D, all individuals (FAS)
With T2D, baseline BMI 27-<35 kg/m?
With T2D, baseline BMI 235 kg/m?

{d) HbA, . (%)
Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BMI 235 kg/m?
With T2D, all individuals (FAS)
With T2D, baseline BMI 27-<35 kg/m?

With T2D, baseline BMI 235 kg/m?

{(e) FPG (mmoliL)
Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BMI 235 kg/m?
With T2D, all individuals (FAS)
With T2D, baseline BMI 27-<35 kg/m?
With T2D, baseline BMI 235 kg/m?
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Total score

Physical score

Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BM| 235 kg/m?
With T2D, all individuals (FAS)

With T2D, baseline BMI 27-<35 kg/m?

With T2D, baseline BMI 235 kg/m?

Without T2D, all individuals (FAS)
Without T2D, baseline BMI 27-<35 kg/m?
Without T2D, baseline BM| 235 kg/m?
With T2D, all individuals (FAS)
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Fig. 1. Forest plots showing the treatment effects of liraglutide 3.0 mg, by baseline BMI 27 to <35 and >35 kg/m?. Data are 0-56
weeks for the full analysis set. Statistical analysis is analysis of covariance with last observation carried forward. P-values are
based on a test of interaction between treatment effect and baseline BMI subgroup and reflect the evidence of a difference in
treatment effect between BMI subgroups. ETDs refer to change from baseline to 56 weeks (liraglutide 3.0 mg - placebo). CI =
Confidence interval; DBP = diastolic blood pressure; ETD = estimated treatment difference; FAS = full analysis set; FPG = fasting
plasma glucose; HbA;. = glycated hemoglobin; IWQOL-Lite = Impact of Weight of Quality of Life-Lite questionnaire; SBP = sys-
tolic blood pressure; T2D = type 2 diabetes.
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Fig. 2. Achievement of categorical fasting weight-loss (loss of >5%, >10%, and >15% body weight at 56
weeks) by baseline BMI and diabetes status. Statistical analysis is analysis of covariance with last observation
carried forward. Data are model-based estimates of ORs and proportions, based on the full analysis set. Es-
timated proportions are adjusted to the observed baseline distribution of the individuals included in the
models in each BMI subgroup. Interaction p values are based on a test of interaction between treatment ef-
fect and baseline BMI subgroup and reflect the evidence for a difference in treatment effect between BMI
subgroups. CI = Confidence interval; OR = odds ratio.

The change in pulse observed with liraglutide 3.0 mg was similar across BMI subgroups.
For individuals without T2D the mean pulse rate increased by 3.1 beats/min (bpm) (<35
kg/m?) and 2.3 bpm (=35 kg/m?), with similar increases observed in individuals with T2D
(2.3 and 1.7 bpm, respectively) (table 2). A 2-3 bpm increase in heart rate associated with
liraglutide 3.0 mg has been described previously [14, 15]; however, the clinical significance
of increases in heart rate occurring with GLP-1 receptor agonists is unknown [19].

Overall withdrawal rates were lower with liraglutide 3.0 mg than with placebo in indi-
viduals without (n=698/2,487 (28.1%) vs.n=443 /1,244 (35.6%)) and with T2D (n=99/423
(23.4%) vs.n =72/212 (34.0%)). More individuals withdrew from the trial due to AEs with
liraglutide. For individuals with T2D, rates of withdrawals due to AEs were numerically
higher in the low BMI than in the high BMI subgroup in both treatment arms (table 2).
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In individuals with T2D, rates of documented symptomatic hypoglycemia were low, but
higher with liraglutide 3.0 mg than with placebo in both BMI subgroups (table 2). In the lira-
glutide 3.0 mg treatment arm of SCALE Diabetes, two individuals with baseline BMI 27 to <35
kg/m?, and one with BMI > 35 kg/m?, experienced severe hypoglycemia, whereas no events
were observed under placebo treatment.

Discussion

In individuals both without and with T2D, liraglutide 3.0 mg was effective and well
tolerated, irrespective of BMI subgroup. There was no evidence that the weight-lowering
effect of liraglutide 3.0 mg differed between BMI subgroups (fig. 1a,b, 2; tables 3, 4).

All individuals received a lifestyle (i.e. diet and exercise) intervention that included
dietary advice from a qualified dietician, in line with AHA/ACC/TOS guidelines [7]. It has been
reported that dietician-delivered counselling is more effective than physician-delivered
outpatient programs, achieving ~3-6 kg weight loss in individuals with overweight/obesity
[20]. Weight loss was expected with placebo as a result of the robust diet and exercise inter-
vention, so it was encouraging the estimated treatment difference between liraglutide and
placebo indicated that the additional weight loss achieved with liraglutide was clinically
relevant for individuals both without (-5.4% (fig. 1a, all individuals)) and with T2D (-4.0%
(fig. 1a, all individuals)).

The magnitude of the body weight reductions achieved while on treatment with lira-
glutide 3.0 mg ranged between an estimated mean weight loss of 5.7% (BMI 27 to <35 kg/m?
with T2D) and 8.2% (BMI 27 to 35 kg/m? without T2D) in the BMI subgroups analyzed
(table 3). These reductions are likely to be clinically beneficial given compelling evidence that
5-10% weight loss is associated with improved glucose and lipid metabolism, lower inci-
dence of T2D, improved psychosocial outcomes, and reductions in several other weight-
related comorbidities (hypertension, sleep apnea, osteoarthritis) [12, 21-25].

The high BMI subgroup had greater absolute (kg) weightloss compared with the low BMI
subgroup (fig. 1b), but had a smaller proportional weight loss (% change from baseline) than
the low BMI subgroup (fig. 1a). This discrepancy reflects that in the high BMI subgroup, each
additional kg of body weight loss corresponds to a smaller %-change than in the low BMI
subgroup.

Previously published phase III data indicate that liraglutide 3.0 mg has a range of bene-
ficial secondary effects, including improvements in glycemic endpoints, blood pressure and
overall health-related quality of life in individuals without [14] and with [15] T2D. In the
current analysis, for most endpoints there was no evidence to suggest that the effects of lira-
glutide 3.0 mg differed between BMI subgroups in individuals with or without T2D. The
[WQOL-Lite Questionnaire Physical Function score improved more with liraglutide compared
with placebo in the high BMI subgroups; however it is beyond the scope of this study to inves-
tigate this aspect further.

The overall safety profile of liraglutide 3.0 mg was broadly similar for both BMI subgroups.
Asreported elsewhere, the most common AEs associated with liraglutide were Gl-related [14,
15]. GI side effects are common with the GLP-1RA drug class, mainly occurring transiently
during dose escalation [26]. There is evidence for an exposure--response relationship
between liraglutide and GI AEs (and a tendency for lower drug exposure in heavier indi-
viduals) [27]. However, rates of GI AEs were similar in both BMI subgroups. Similarly, rates
of AEs of special interest (gallbladder disorders, adjudicated acute pancreatitis) were compa-
rable across the BMI subgroups analyzed.
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Limitations

Limitations of this post-hoc analysis include the fact that neither SCALE Obesity and
Prediabetes nor SCALE Diabetes was designed or powered for the detection of differences
between subgroups and that tests for interaction between treatment group and baseline BMI
subgroup have low power in this setting. Further, the tests for interaction between treatment
group and baseline BMI subgroup were not adjusted for multiplicity.

Clinical Relevance

A treatment gap exists for individuals with overweight/obesity who do not respond suffi-
ciently to lifestyle interventions and are unable to, or do not wish to, undergo bariatric
surgery. Barriers to surgery can include regional variation in healthcare [28], contraindica-
tions from comorbidities [29, 30], cost [31], and patient preference for nonsurgical interven-
tions [32, 33]. The increased risks to health and detrimental effects on quality of life asso-
ciated with BMI > 35 kg/m? highlight the importance of finding additional treatment options
for these high-risk individuals [5, 34]. Used appropriately, effective prescription drugs in
combination with lifestyle interventions could help by filling this weight management
treatment gap and provide additional treatment options for individuals for whom currently
only few are available [35, 36].

Conclusion

Previously published phase I1la data have documented the weight-lowering effect of lira-
glutide 3.0 mg and an acceptable safety profile for weight managementin individuals (without
[14] and with [15] T2D) with obesity (BMI > 30 kg/m?) or with overweight (BMI > 27
kg/m?) plus at least one weight-related comorbidity. The present post-hoc analysis did not
show any differences in the treatment effects, or safety profile, of liraglutide 3.0 mg for indi-
viduals with a BMI of 27 to <35 or >35 kg/m?. Given the treatment effects of liraglutide
3.0 mg are comparable in individuals with BMI 27 to <35 and >35 kg/m?, liraglutide 3.0 mg
can be considered for treatment across the higher as well as lower classes of obesity.
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