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ABSTRACT
Objective  In SUSTAIN 7, once-weekly semaglutide 
demonstrated superior glycated haemoglobin (HbA1c) 
and body weight (BW) reductions versus once-weekly 
dulaglutide in subjects with type 2 diabetes (T2D). This 
post hoc analysis investigated the impact of clinically 
relevant subject characteristics on treatment effects of 
semaglutide versus dulaglutide.
Design  Analyses by baseline age (<65, ≥65 years), sex 
(male, female), diabetes duration (≤5, >5–10, >10 years), 
HbA

1c (≤7.5, >7.5–8.5, >8.5% (≤58, >58–69, >69 mmol/
mol)) and body mass index (BMI) (<30, 30–<35, ≥35 kg/
m2).
Setting  194 sites; 16 countries.
Participants  Subjects with T2D (n=1199) exposed to 
treatment.
Interventions  Semaglutide 0.5 mg versus dulaglutide 
0.75 mg (low-dose comparison); semaglutide 1.0 mg 
versus dulaglutide 1.5 mg (high-dose comparison), all 
subcutaneously once weekly.
Primary and secondary outcome measures  Change in 
HbA

1c (primary endpoint) and BW (confirmatory secondary 
endpoint) from baseline to week 40; proportion of subjects 
achieving HbA1c targets (<7%, ≤6.5% (<53, ≤48 mmol/
mol)) and weight-loss responses (≥5%, ≥10%) at week 40; 
and safety.
Results  HbA1c and BW reductions (estimated treatment 
difference ranges: –0.22 to –0.70%-point; –1.76 to –3.84 
kg) and proportion of subjects achieving HbA1c targets 
and weight-loss responses were statistically significantly 
greater for the majority of comparisons of semaglutide 
versus dulaglutide within each subgroup category 
and, excepting glycaemic control within the low-dose 
comparison in HbA

1c subgroups, this was irrespective of 
subgroup or dose comparison. Gastrointestinal adverse 
events, the most common with both treatments, were 
reported by more women than men and, with semaglutide, 
decreased with increasing BMI.
Conclusions  Consistently greater improvements in HbA

1c 
and BW with semaglutide versus dulaglutide, regardless 
of age, sex, diabetes duration, glycaemic control and BMI, 
support the efficacy of semaglutide across the continuum 
of care in a heterogeneous population with T2D.
Trial registration number  NCT02648204.

INTRODUCTION
The population of adults with type 2 diabetes 
(T2D) is heterogeneous, with varying clin-
ical characteristics and comorbidities.1 The 
importance of considering this heterogeneity 
when making treatment decisions is empha-
sised in guidelines on the management of 
T2D,1 2 which recommend individualised 
patient-centred care considering the pres-
ence of comorbidities, including obesity, 
chronic kidney disease and cardiovascular 
disease.2 Some studies have attempted to 
identify clusters of patients according to their 
clinical characteristics and risk of complica-
tions, in the hope this might enable treatment 
to be more precisely targeted to those who 
are likely to benefit most.3 However, there is 
an ongoing debate about whether clustering 
or stratifying patients based on simple clinical 
characteristics is the most useful approach.4 5

Glucagon-like peptide-1 receptor agonists 
(GLP-1RAs) are an established treatment for 
T2D, recommended in current management 

Strengths and limitations of this study

►► The analysis was designed to provide insight on the 
influence of five of the most common and relevant 
patient-level factors from a clinical perspective.

►► The inclusion of comparator data allows for a more 
robust analysis and direct comparison of the differ-
ences in efficacy and safety of semaglutide versus 
dulaglutide across the subgroups and subgroup 
categories.

►► As the analysis is based on SUSTAIN 7 data alone, it 
may only be representative of the trial-specific pa-
tient population.

►► The relatively small number of subjects in each sub-
group category is a limitation.

►► As this is a post hoc analysis of a randomised clinical 
trial, there are inherent limitations and, as such, the 
data should be interpreted with caution.
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guidelines.1 2 The efficacy and safety of two once-weekly 
(OW) subcutaneous medications from the GLP-1RA 
class, semaglutide and dulaglutide, were respectively 
investigated in the global phase 3a SUSTAIN (Sema-
glutide Unabated Sustainability in Treatment of Type 2 
Diabetes)6–10 and AWARD (Assessment of Weekly Admin-
istRation of LY2189265 in Diabetes)11–20 clinical trial 
programmes. Both drugs have also been investigated in 
large-scale cardiovascular outcomes trials.21 22 Post hoc 
analyses of the SUSTAIN and the AWARD trials have 
analysed patient subgroups across the continuum of 
T2D care.23–35 Such analyses showed consistent, clinically 
relevant reductions in glycated haemoglobin (HbA1c) 
and body weight (BW) with semaglutide across patient 
subgroups based on characteristics including age, base-
line body mass index (BMI), baseline HbA1c, diabetes 
duration, race and ethnicity.23–26 28 Dulaglutide has also 
been shown to be efficacious across subgroups based on 
sex, age, duration of diabetes, beta-cell function, HbA1c, 
BW and BMI.29–35

In the phase 3b SUSTAIN 7 clinical trial, semaglutide 
and dulaglutide were compared head-to-head in subjects 
with T2D on background treatment with metformin.36 
The trial showed superior reductions in HbA1c and BW 
with semaglutide versus dulaglutide, for both low-dose 
(semaglutide 0.5 mg vs dulaglutide 0.75 mg) and high-
dose (semaglutide 1.0 mg vs dulaglutide 1.5 mg) compar-
isons.36 Although both semaglutide and dulaglutide have 
individually demonstrated efficacy across multiple patient 
subpopulations,23–27 29–35 it is as yet unknown whether the 
treatment differences observed in the SUSTAIN 7 trial 
are influenced by heterogeneity in the characteristics of 
the patients with T2D.

To evaluate whether clinically relevant patient char-
acteristics (age, sex, diabetes duration, HbA1c and BMI 
at baseline) affected the efficacy and safety of semaglu-
tide versus dulaglutide, post hoc analyses of data from the 
SUSTAIN 7 trial were performed.

MATERIALS AND METHODS
Trial design
The design of the SUSTAIN 7 trial has been previously 
reported.36 Briefly, this was an open-label trial in which 
subjects with uncontrolled T2D were randomised to 
receive semaglutide OW 0.5 mg or 1.0 mg, or dulaglutide 
OW 0.75 mg or 1.5 mg, as add-on to background treat-
ment with metformin, and were followed throughout a 
40-week treatment period. Semaglutide was administered 
subcutaneously via a prefilled injection device at one of 
two maintenance dose levels (0.5 mg or 1.0 mg OW), 
following a fixed-dose escalation regimen.36 Dulaglutide 
was administered subcutaneously in accordance with the 
regimen used in the phase 3 clinical trial programme 
(0.75 mg or 1.5 mg OW), without dose escalation.37

The trial was conducted in accordance with the Inter-
national Conference on Harmonisation Good Clinical 
Practice guidelines and the Declaration of Helsinki.

Patient and public involvement
The research question and endpoints, such as efficacy 
and safety, were informed indirectly by patients’ priori-
ties, experiences and preferences, via input from clini-
cians during advisory board meetings. No patients were 
involved directly in the design, recruitment and conduct 
of the trial. Furthermore, the trial results were not directly 
disseminated to trial patients, but were publicly commu-
nicated and available via press release, trial portal and 
journal publication. In the trial, the burden of interven-
tion was not assessed by the patients, nor were there any 
patient advisers involved.

Patient population
The inclusion and exclusion criteria for the SUSTAIN 
7 trial are described in detail elsewhere.36 Key inclu-
sion criteria were: diagnosis of T2D; age ≥18 years; 
HbA1c ≥7.0%–10.5% (53–91 mmol/mol). Key exclu-
sion criteria were: estimated glomerular filtration rate 
<60 mL/min/1.73 m2; history of chronic or idiopathic 
acute pancreatitis; known proliferative retinopathy or 
maculopathy requiring acute treatment (determined by 
funduscopy/fundus photography performed within 90 
days before randomisation according to local practice); 
screening calcitonin value ≥50 ng/L; personal/family 
history of medullary thyroid carcinoma or multiple endo-
crine neoplasia syndrome type 2; acute coronary or cere-
brovascular event within 90 days before randomisation; 
heart failure (New York Heart Association Class IV); and 
any of the following: myocardial infarction, stroke, or 
hospitalisation for unstable angina and/or transient isch-
aemic attack within 180 days of screening.36

Endpoints
The primary endpoint was change in HbA1c (%-point) 
from baseline to end of treatment at week 40 and the 
secondary confirmatory endpoint was change in BW (kg) 
over the same period. Predefined HbA1c treatment targets 
(proportion of subjects achieving HbA1c targets of <7% 
(53 mmol/mol) and ≤6.5% (48 mmol/mol)) and weight-
loss responses (proportion of subjects achieving ≥5% and 
≥10% weight loss) were also assessed.

The numbers of adverse events (AEs), serious AEs and 
AEs leading to premature treatment discontinuation 
were reported. Specific AEs of clinical interest, such as 
gastrointestinal (GI) disorders and hypoglycaemic events, 
were also evaluated.

Subgroup analyses
For this post hoc analysis, subjects were stratified into 
subgroups selected for potential clinical relevance: age 
at baseline (<65 years, ≥65 years), sex (male, female), 
diabetes duration at baseline (≤5 years, >5–10 years, >10 
years), baseline HbA1c (≤7.5%, >7.5%–8.5%, >8.5% (≤58, 
>58–69, >69 mmol/mol)) and baseline BMI (<30 kg/m2, 
30–<35 kg/m2, ≥35 kg/m2). The baseline BMI <25 kg/m2 
subgroup category was also evaluated; however, due to the 
small number of subjects (representing less than 10% of 
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the total trial population), these data are not included in 
the Results section, but are provided in the supplement.

Statistical analyses
The efficacy analyses were based on the full analysis set, 
comprising all subjects randomised and exposed to at least 
one dose of the trial product, using ‘on-treatment without 
rescue medication’ data (as randomised). Analysis of cova-
riance was performed for each endpoint, including the 
interaction between treatment and subgroup as a factor. 
Multiple imputation was used to account for missing 
data. Specifically, using a sequential multiple-imputation 
approach, missing values for the underlying continuous 
assessments were imputed by treatment group, assuming 
missing data were missing at random, and based on 
a linear-regression model. A sequential conditional-
regression approach was applied whereby missing obser-
vations at any post-baseline visits were imputed based on 
a linear-regression model and incorporating observations 
from previous visits including baseline. Binary endpoints 
were created and logistic-regression models run on the 
complete data set; inference was drawn using Rubin’s 
rule.38

Values for the mean change from baseline for HbA1c 
and BW were calculated, and the data are presented as 
mean and SE. Estimated treatment differences (ETDs) 
for the change from baseline in HbA1c and BW, and ORs 
for the proportions of subjects achieving HbA1c targets or 
weight-loss responses, both with 95% CIs, were also calcu-
lated for the low-dose (semaglutide 0.5 mg vs dulaglutide 
0.75 mg) and high-dose (semaglutide 1.0 mg vs dula-
glutide 1.5 mg) comparisons. To evaluate the evidence 
of heterogeneity of treatment effects across the clinical 
characteristics, a p value for interaction between treat-
ment effect and subgroup categories was calculated for 
both dose comparisons in all subgroup analyses, without 
adjustment for multiplicity.

Safety analyses were based on the safety analysis 
set, which included all randomised subjects who were 
exposed to at least one dose of trial product, based on 
‘as-treated’ data and summarised descriptively. Safety was 
assessed within each treatment arm (semaglutide 0.5 mg, 
dulaglutide 0.75 mg, semaglutide 1.0 mg, dulaglutide 1.5 
mg) in each of the subgroup categories.

Analyses were conducted using SAS V.9.4. Baseline 
characteristics and AEs are provided as descriptive data 
only.

RESULTS
Subject disposition and baseline characteristics
Baseline characteristics are summarised by treatment arm 
within each subgroup category (table  1; online supple-
mental tables 2–6). Subject characteristics were gener-
ally comparable across subgroup categories with some 
exceptions. In all treatment arms, diabetes duration was 
longer, and BW and BMI were lower in the elderly (≥65 
years) subgroup compared with the non-elderly (<65 

years) subgroup (table  1). Men were generally heavier 
but with a lower BMI, and had a longer diabetes dura-
tion than women (online supplemental table 2). In the 
diabetes duration subgroup categories (≤5 years, >5–10 
years, >10 years), age increased with increasing diabetes 
duration and, in the semaglutide 1.0 mg treatment arm, 
BW and BMI decreased with increasing diabetes duration 
(online supplemental table 3). Across the baseline HbA1c 
subgroups (≤7.5%, >7.5–8.5, >8.5% (≤58, >58–69, >69 
mmol/mol)), subjects in the semaglutide 0.5 mg treatment 
arm exhibited decreasing BW and BMI with increasing 
HbA1c (online supplemental table 4). In keeping with the 
distribution of subjects in the sex subgroup categories, 
there was a greater proportion of women versus men in 
the two highest BMI subgroups, and the proportion of 
Asian subjects was higher in the subgroup with the lowest 
BMI versus the subgroup with the highest BMI (online 
supplemental table 5). When compared with the other 
BMI subgroup categories, subjects with BMI <25 kg/m2 
had the highest HbA1c levels, the highest proportions of 
men and Asian subjects and, as expected, the lowest BW 
(online supplemental table 6).

Glycaemic control and body weight changes
Missing observations in the efficacy analyses were mainly 
due to subjects who discontinued treatment or received 
rescue medication. At week 40, between 81% and 86% 
of subjects were on treatment without initiation of rescue 
medication in the four treatment arms (online supple-
mental figure 1).

Overall, the mean changes from baseline in HbA1c 
and BW (online supplemental figure 2) and the propor-
tions of subjects achieving HbA1c targets of <7% (53 
mmol/mol) and ≤6.5% (48 mmol/mol) and weight-loss 
responses of ≥5% and ≥10% (figures  1 and 2) were of 
greater magnitude with semaglutide versus dulaglutide 
treatment. This observation was confirmed by the ETDs 
for change from baseline (figure  3) and the ORs for 
proportions of subjects (online supplemental figures 3 
and 4) which significantly favoured semaglutide in the 
majority of both the low-dose and high-dose comparisons 
within each subgroup category.

For the individual analyses by subgroup, the findings 
were as follows:

Age at baseline (<65 years, ≥65 years): the proportion 
of elderly versus non-elderly subjects achieving glycaemic 
targets and weight-loss response of ≥5% was consistently 
numerically higher with both semaglutide and dulaglu-
tide (figures 1A,B and 2A), despite elderly subjects having 
a lower baseline HbA1c and BMI than non-elderly subjects 
(table 1). Proportions of subjects achieving ≥10% weight 
loss were comparable between the two age subgroups for 
both treatment arms (figure  2B). Absolute changes in 
HbA1c and BW from baseline at week 40 by age are shown 
in online supplemental figure 2A,B.

Sex (male, female): reductions in HbA1c and BW 
were generally numerically greater in female than in 
male subjects (online supplemental figure 2C,D), as was 
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Figure 1  Proportion of subjects achieving HbA1c <7.0% (53 mmol/mol; A, C, E, G and I) and HbA1c ≤6.5% (48 mmol/mol; B, 
D, F, H and J) at 40 weeks. *P<0.05, **p<0.001, ***p<0.0001. Values are estimated proportions from ANCOVAs with multiple 
imputations using ‘on-treatment without rescue medication’ data from all randomised subjects exposed to at least one dose 
of trial product as randomised (full analysis set) obtained while on treatment and prior to onset of rescue medication. P values 
are based on ETDs; statistical analyses were not performed for change from baseline. ANCOVAs, analysis of covariances; BMI, 
body mass index; ETDs, estimated treatment differences; HbA1c, glycated haemoglobin.
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Figure 2  Proportion of subjects achieving weight loss ≥5% (A, C, E, G and I) and weight loss ≥10% (B, D, F, H and J) at 40 
weeks. *P<0.05, **p<0.001, ***p<0.0001. Values are estimated proportions from ANCOVAs with multiple imputations using 
‘on-treatment without rescue medication’ data from all randomised subjects exposed to at least one dose of trial product as 
randomised (full analysis set) obtained while on treatment and prior to onset of rescue medication. P values are based on ETDs; 
statistical analyses were not performed for change from baseline. ANCOVAs, analysis of covariances; BMI, body mass index; 
ETDs, estimated treatment differences; HbA1c, glycated haemoglobin.
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Figure 3  Estimated treatment differences (ETDs) for change from baseline in HbA1c shown as %-points (A), HbA1c shown as 
mmol/mol (B) and body weight (C) at week 40 by age, sex, diabetes duration, HbA1c and BMI at baseline. *P<0.05, **p<0.001, 
***p<0.0001; †P values represent the test for treatment by subgroup interaction. Values are ETDs (95% CIs) for semaglutide 
versus dulaglutide (low-dose comparison (semaglutide 0.5 mg vs dulaglutide 0.75 mg) and high-dose comparison (semaglutide 
1.0 mg vs dulaglutide 1.5 mg)) from ANCOVAs with multiple imputations using data from all randomised subjects exposed 
to at least one dose of trial product who did not discontinue treatment or receive any non-investigational antihyperglycaemic 
treatment (full analysis set) while on treatment and prior to onset of rescue medication. ANCOVA controlled for baseline HbA1c (A 
and B) or body weight (C) and interaction between randomised treatment and subgroup. ANCOVA, analysis of covariance; BMI, 
body mass index; CI, confidence interval; ETD, estimated treatment difference; HbA1c, glycated haemoglobin.
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baseline BMI (online supplemental table 2). This was 
reflected in the correspondingly greater proportions 
of female versus male subjects achieving the glycaemic 
targets and weight-loss responses (figures  1C,D and 
2C,D).

Diabetes duration at baseline (≤5 years, >5–10 years, 
>10 years): comparatively smaller numeric reductions in 
HbA1c and BW were observed with semaglutide 1.0 mg 
in subjects with diabetes duration of >10 years versus 
≤10 years, with no apparent differences observed in 
the other treatment arms (online supplemental figure 
2E,F). A similar pattern was observed for the proportions 
of subjects achieving glycaemic targets and weight-loss 
responses in the semaglutide 1.0 mg treatment group 
(figures 1E,F and 2E,F).

Baseline HbA1c (≤7.5%, >7.5%–8.5%, >8.5% (≤58, 
>58–69, >69 mmol/mol)): with semaglutide 0.5 mg, and 
to a greater degree with semaglutide 1.0 mg, the magni-
tude of the mean reduction in HbA1c from baseline 
increased numerically with increasing baseline HbA1c; 
the converse was apparent for BW, whereby the amount 
of weight lost was less with increasing baseline HbA1c 
(online supplemental figure 2G,H). A similar though less 
apparent pattern was observed with dulaglutide (online 
supplemental figure 2G,H), and this was reflected in 
the proportions of subjects achieving glycaemic targets 
(figure  1G,H). Across baseline HbA1c subgroups, the 
greatest proportion of subjects achieving ≥5% weight 
loss was observed in those subjects receiving semaglu-
tide 1.0 mg, particularly in the HbA1c subgroup catego-
ries of ≤7.5% (58 mmol/mol) and >7.5–8.5% (58–69 
mmol/mol) (figure 2G). There were no other apparent 
differences across the subgroup categories regarding the 
proportions of subjects achieving weight-loss responses 
(figure 2G,H).

Baseline BMI (<30 kg/m2, 30–<35 kg/m2, ≥35 kg/m2): 
there were no apparent trends in glycaemic outcomes 
across the BMI categories for either dose compar-
ison (figure  1I,J; online supplemental figure 2I). Mean 
reductions in BW for both semaglutide and dulaglutide 
increased numerically with increasing baseline BMI, with 
the greatest reductions in the ≥35 kg/m2 BMI subgroup 
category for all treatment arms (online supplemental 
figure 2J). There were no apparent trends in other BW 
outcomes across the BMI categories for either dose 
comparison figure  2I,J; online supplemental figure 2J), 
or when BW reduction was expressed as percentage 
change (online supplemental figure 5). Changes in the 
<25 kg/m2 BMI subgroup were largely consistent with 
those observed in the broader population (online supple-
mental figures 6 and 7).

Treatment–subgroup interaction effects
For each of the subgroups, analysis of the ETDs for the 
change from baseline in HbA1c in the age, sex, diabetes 
duration, baseline HbA1c and baseline BMI subgroups, 
the p values for the low-dose and high-dose comparisons 
were non-significant, except in the analysis of the HbA1c 

subgroups within the low-dose comparison (p<0.05 for 
the treatment–subgroup interaction effect) (figure 3A,B). 
The change from baseline in BW in the age, sex, diabetes 
duration, baseline HbA1c and baseline BMI subgroups was 
similar, with non-significant treatment–subgroup interac-
tions for both dose comparisons (figure  3C). Similarly, 
treatment–subgroup interactions were non-significant 
for the analysis of the ORs for the proportions of subjects 
achieving glycaemic targets and weight-loss responses 
(online supplemental figures 3 and 4).

Safety outcomes
Overall, AEs were reported in more than half of subjects 
irrespective of the subgroup category (ranging from 
55.3% (dulaglutide 0.75 mg; diabetes duration >5–10 
years) to 80.6% (dulaglutide 1.5 mg; elderly)) and were 
generally more common with semaglutide 0.5 mg than 
with dulaglutide 0.75 mg, and less common with semaglu-
tide 1.0 mg than with dulaglutide 1.5 mg. The proportions 
of subjects discontinuating treatment prematurely due to 
AEs were generally higher with semaglutide than with 
dulaglutide, and were primarily due to GI AEs (table 2; 
online supplemental tables 7–10).

GI AEs were the most frequently reported events, with 
generally higher rates with semaglutide 0.5 mg versus 
dulaglutide 0.75 mg, and dulaglutide 1.5 mg versus 
semaglutide 1.0 mg, across the subgroups and subgroup 
categories (ranging from 27.7% (dulaglutide 0.75 mg; 
diabetes duration >5–10 years) to 59.5% (dulaglutide 1.5 
mg; HbA1c ≤7.5% (58 mmol/mol))), with nausea being 
the most common (ranging from 8.1% (dulaglutide 
0.75 mg; male) to 29.5% (semaglutide 0.5 mg; female)) 
(table  2; online supplemental tables 7–10). Across the 
subgroup categories, more female than male subjects 
reported GI AEs overall, with GI AEs generally decreasing 
with increasing BMI in subjects treated with semaglu-
tide (online supplemental tables 7 and 10). The highest 
proportion of GI AEs were reported by subjects with BMI 
<25 kg/m2 (online supplemental table 11).

DISCUSSION
Given the heterogeneous profile of patients with T2D 
and the guidance for such differences to be considered 
when making treatment choices,2 3 this post hoc analysis of 
SUSTAIN 7 data assessed the impact of individual clinical 
characteristics on the effect of semaglutide versus dula-
glutide treatment. The analyses indicate that the effect of 
semaglutide versus dulaglutide was not influenced by age, 
sex, diabetes duration, HbA1c or BMI at baseline, with the 
exception of the low-dose comparison for HbA1c in the 
baseline HbA1c subgroup, which showed increasing effi-
cacy for semaglutide 0.5 mg versus dulaglutide 0.75 mg in 
subjects with increasing HbA1c at baseline.

This post hoc analysis supports the finding from the 
overall SUSTAIN 7 trial that semaglutide was superior to 
dulaglutide in reducing HbA1c and BW;36 the same was 
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observed across each of the subgroups and within the 
various subgroup categories presented here.

This post hoc analysis also supports findings from 
similar subgroup analyses of SUSTAIN trials. An anal-
ysis of SUSTAIN 1–5 data showed greater reductions in 
HbA1c and BW with semaglutide versus comparators, and 
comparable efficacy in elderly subjects (a population 
often presenting with comorbidities) and non-elderly 
subjects, without an increased risk of hypoglycaemia.25 
Similarly, analyses of pooled SUSTAIN data showed clini-
cally relevant reductions in HbA1c and BW with semaglu-
tide, regardless of baseline BW, HbA1c, diabetes duration, 
race and ethnicity.23–26 28

HbA1c reductions were greater with increasing baseline 
HbA1c for both semaglutide and dulaglutide in the present 
analyses, which has been observed with dulaglutide previ-
ously,29 31–33 as well as with liraglutide,39 lixisenatide40 
and other antihyperglycaemic agents. Furthermore, a 
converse relationship between weight loss and baseline 
HbA1c levels was observed, whereby increasing baseline 
HbA1c was associated with greater reductions in HbA1c but 
a decreasing magnitude of weight loss. A similar pattern 
has been observed with liraglutide as an add-on to insulin 
treatment,41 with exenatide alone42 and with dulaglu-
tide.31 32 These findings have relevance for clinical prac-
tice, indicating that there may be an effect with GLP-1RAs 
(and potentially other antihyperglycaemic therapies) in 
predicting treatment responses based on HbA1c levels.41 
Conversely, a recent analysis of the AWARD trials found 
a weak positive correlation between HbA1c reduction and 
weight loss with dulaglutide.43 Several mechanisms, also 
associated with other antihyperglycaemic agents, may 

contribute to these results.44 Improved treatment-related 
glycaemic control is associated with decreased glycos-
uria,41 44 normalised protein turnover and a decreased 
catabolic effect,44 in addition to decreased energy 
expenditure and resting metabolic rate.44 As GLP-1RAs 
exhibit a glucose-dependent mechanism of action, the 
greater post-treatment reductions in HbA1c from a higher 
initial baseline HbA1c may contribute to the retention of 
glucose calories and, thereby, moderation of the achiev-
able weight loss. In these analyses, greater weight loss was 
observed with increasing baseline BMI for both semaglu-
tide and dulaglutide, aligning with what has been previ-
ously reported for semaglutide23 and dulaglutide.35 While 
percentage weight loss was also greater with semaglutide 
versus dulaglutide, the percentage change in weight loss 
was generally of a similar magnitude across BMI cate-
gories, indicating that the weight-loss pattern observed 
across the HbA1c subgroup categories may be associated 
with subjects’ baseline BMI. High BMI is associated with 
an insulin-resistant phenotype in some patients,3 and 
less weight loss is observed in patients with diabetes who 
are insulin resistant than in those with insulin sensi-
tivity.45 However, clinically relevant reductions in BW 
were achieved for all BMI subgroup categories, and the 
magnitude of weight loss was comparatively greater for 
semaglutide than for dulaglutide. This is an important 
consideration for clinical practice, given the increasing 
interest in weight management as a key aspect of treat-
ment for T2D.1

Analysis of the ETDs for change from baseline in HbA1c 
and BW and ORs for the proportions of subjects achieving 
HbA1c targets or weight-loss responses indicated a 

Table 2  Adverse events by age

All subjects

<65 years ≥65 years

Sema
0.5 mg

Dula
0.75 mg

Sema
1.0 mg

Dula
1.5 mg

Sema
0.5 mg

Dula
0.75 mg

Sema
1.0 mg

Dula
1.5 mg

n* (%) 1199 222 238 247 232 79 61 53 67

AEs 818 (68.2) 152 (68.5) 150 (63.0) 166 (67.2) 167 (72.0) 52 (65.8) 36 (59.0) 41 (77.4) 54 (80.6)

 � Serious AEs 86 (7.2) 10 (4.5) 18 (7.6) 20 (8.1) 16 (6.9) 7 (8.9) 6 (9.8) 3 (5.7) 6 (9.0)

 � AEs leading to premature 
treatment discontinuation

87 (7.3) 17 (7.7) 12 (5.0) 19 (7.7) 16 (6.9) 7 (8.9) 2 (3.3) 10 (18.9) 4 (6.0)

 � Gastrointestinal AEs 
leading to premature 
treatment discontinuation

54 (4.5) 12 (5.4) 5 (2.1) 13 (5.2) 13 (5.6) 4 (5.1) 1 (1.6) 5 (9.4) 1 (1.5)

Gastrointestinal AEs 505 (42.1) 99 (44.6) 80 (33.6) 105 (42.5) 108 (46.6) 30 (38.0) 20 (32.8) 28 (52.8) 35 (52.2)

 � Vomiting 103 (8.6) 23 (10.4) 7 (2.9) 27 (10.9) 21 (9.1) 8 (10.1) 5 (8.2) 4 (7.5) 8 (11.9)

 � Nausea 230 (19.2) 49 (22.1) 33 (13.9) 52 (21.1) 43 (18.5) 19 (24.1) 6 (9.8) 11 (20.8) 17 (25.4)

 � Diarrhoea 160 (13.3) 32 (14.4) 21 (8.8) 32 (13.0) 42 (18.1) 11 (13.9) 2 (3.3) 9 (17.0) 11 (16.4)

Hypoglycaemia (severe/
BG-confirmed)

15 (1.3) 2 (0.9) 1 (0.4) 4 (1.6) 5 (2.2) 0 2 (3.3) 1 (1.9) 0

Data are presented as number and proportion (%) of subjects with adverse events. Hypoglycaemia was defined as an episode that was severe 
(according to the American Diabetes Association classification) or BG-confirmed (plasma glucose value <56 mg/dL (3.1 mmol/L)) with symptoms 
consistent with hypoglycaemia.
*n=number of subjects randomised and exposed to at least one dose of trial product as treated (safety analysis set).
AE, adverse event; BG, blood glucose; Dula, dulaglutide; Sema, semaglutide.
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consistent effect of semaglutide versus dulaglutide across 
subgroup categories. These findings are aligned with 
previous analyses of subpopulations treated with GLP-
1RAs, including semaglutide and dulaglutide, which also 
reported a non-significant impact of age, sex or diabetes 
duration on treatment effect,23–27 29–35 although weight 
loss tended to be greater in women than in men with 
dulaglutide,31 as was also observed in this analysis.

Consistent with the known class effect of GLP-1RAs,46 
both semaglutide and dulaglutide reported relatively high 
levels of GI AEs. The rate of GI AEs was higher with sema-
glutide versus dulaglutide in the low-dose comparison; in 
the high-dose comparison it was higher with dulaglutide 
versus semaglutide.36 The proportions of subjects discon-
tinuating treatment prematurely due to AEs were higher 
with semaglutide than with dulaglutide, which may be 
due to the higher levels of moderate GI AEs observed in 
the overall SUSTAIN 7 trial.36 The occurrence of some 
GIs AEs may be dose dependent, and nausea (and also 
vomiting for semaglutide) is usually transient with both 
semaglutide47 and dulaglutide;14 furthermore, the dose-
escalation regimen approved for semaglutide has been 
shown to mitigate these AEs.47 In the subgroups in the 
present analyses, GI AEs were more frequent with dula-
glutide 1.5 mg versus semaglutide 1.0 mg in elderly 
subjects with longer diabetes duration, and less frequent 
in subjects with HbA1c >8.5% (69 mmol/mol) and higher 
BMI. There were no other associations between subjects’ 
baseline characteristics with the incidence of GI AEs. 
Subjects who experience GI AEs, specifically nausea and 
vomiting, have greater weight loss compared with those 
who do not.23 48 While this hypothesised association might 
be considered an explanation for the observed greater 
weight loss with semaglutide versus dulaglutide in the 
low-dose comparison, a mediation analysis has previously 
shown that the direct effects of semaglutide on BW are 
the main contributors to weight loss with very little effect 
attributable to GI AEs.48 49 Our analyses support this 
finding as, overall, there were no clear trends between 
the incidence of GI AEs and the greater efficacy of sema-
glutide in terms of HbA1c reduction and weight loss versus 
dulaglutide.31 With semaglutide, there was a trend towards 
decreasing GI AEs with increasing baseline BMI, which has 
also been previously reported for the SUSTAIN 1–523 and 
the AWARD 1–650 trials, and may be due to differences in 
exposure–response levels associated with BW as has been 
demonstrated with semaglutide.51 Similarly, an analysis 
has shown that elderly patients with a lower BMI are more 
likely to experience side effects (including GI AEs) with 
dulaglutide than younger patients with a higher BMI.50 
However, it is noted that this was a post hoc analysis in Japa-
nese patients, with low event rates for some GI AEs, and 
so the results may not be generalisable to a wider diabetes 
population. In either case, a dose-escalation regimen may 
be beneficial.

A strength of the present analysis is the inclusion of 
comparator data, which allows for a more robust anal-
ysis and direct comparison of the differences in efficacy 

and safety of semaglutide versus dulaglutide across the 
subgroups and subgroup categories, and also the use of 
multiple imputation that helps to conserve randomisa-
tion. However, the post hoc nature of this analysis means 
there are inherent limitations and, as such, the data 
should be interpreted with caution. Also, as the analysis is 
based on SUSTAIN 7 alone, it may only be representative 
of the trial-specific patient population. A further limita-
tion is the relatively small number of subjects in each 
subgroup category, which means that the findings should 
be interpreted with caution. Additionally, in the age 
subgroups, there was an imbalance in subject numbers 
(elderly vs non-elderly), with relatively few patients in 
the elderly subgroup (260; 22% of the analysis popula-
tion). However, given the overall consistency of the age 
subgroup analyses, as well as the general limitations of 
these post hoc analyses, the difference in subject numbers 
between the age subgroup categories seemed to have 
had little or no impact. Furthermore, elderly subjects 
in previous pooled analyses of the SUSTAIN 1–526 and 
AWARD30 32 trials have demonstrated similar efficacy and 
safety, supporting the results obtained here.

Understanding the impact of heterogeneity in patient 
characteristics on treatment effects is important for clin-
ical practice. This analysis provides insight on the influ-
ence of five of the most common and relevant patient-level 
factors from a clinical perspective and highlights semaglu-
tide as an effective choice across these patient subgroups 
that are commonly encountered in clinical practice.

CONCLUSIONS
Semaglutide was associated with superior efficacy to dula-
glutide across various clinically relevant patient subgroups 
that are commonly encountered in clinical practice, with 
a safety profile similar to other GLP-1RAs and in line with 
previously published data for semaglutide. The treatment 
effect for semaglutide versus dulaglutide did not appear 
to be influenced by age, sex, diabetes duration, HbA1c or 
BMI at baseline. Together with results from other studies 
and from experience in clinical practice, these findings 
support the efficacy of semaglutide across the continuum 
of care in a heterogeneous population with T2D.
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