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Abstract

Aim: To compare the effects of semaglutide 1.0 mg versus dulaglutide 3.0 and

4.5 mg on HbA1c and body weight in patients with type 2 diabetes.

Materials and Methods: A Bucher indirect comparison was conducted to compare

efficacy outcomes of semaglutide 1.0 mg versus dulaglutide 3.0 and 4.5 mg using

published results from the SUSTAIN 7 and AWARD-11 trials. Sensitivity analyses

using individual patient data from SUSTAIN 7 and aggregate data from AWARD-11

were conducted to explore the impact of adjustment for cross-trial imbalances in

baseline characteristics.

Results: Semaglutide 1.0 mg significantly reduced HbA1c versus dulaglutide 3.0 mg,

with an estimated treatment difference (ETD) of �0.24%-points (95% confidence

interval [CI] �0.43, �0.05), with comparable reductions in HbA1c versus dulaglutide

4.5 mg with an ETD of �0.07%-points (95% CI �0.26, 0.12). Semaglutide 1.0 mg sig-

nificantly reduced body weight versus dulaglutide 3.0 and 4.5 mg with an ETD of

�2.65 kg (95% CI �3.57, �1.73) and �1.95 kg (95% CI �2.87, �1.03), respectively.

Sensitivity analyses supported the primary analysis findings.

Conclusions: This indirect comparison showed significantly greater reductions in

HbA1c with semaglutide 1.0 mg versus dulaglutide 3.0 mg and comparable HbA1c

reductions versus dulaglutide 4.5 mg. Semaglutide 1.0 mg significantly reduced body

weight versus both dulaglutide 3.0 and 4.5 mg. With several glucagon-like peptide-1

receptor agonists available, information regarding their comparative efficacy can be

valuable to clinicians.
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1 | INTRODUCTION

Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) are an

established treatment option for people with type 2 diabetes (T2D),

offering glycaemic control alongside beneficial effects on body weight

and cardiovascular disease.1 Semaglutide and dulaglutide are both

long-acting GLP-1 RAs with once-weekly (QW) dosing regimens and

are recommended as treatment options for patients not adequately
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controlled on metformin alone, as well as those with established car-

diovascular disease regardless of HbA1c.2,3 However, semaglutide dif-

fers from dulaglutide in molecular structure and is smaller in size,

which may lead to differences in metabolic effects.3-6

Semaglutide was approved for use at maintenance doses of 0.5

and 1.0 mg by the Food and Drug Administration (FDA) in 20177 and

subsequently by the European Medicines Agency (EMA) in 2018.8

Dulaglutide was initially approved at doses of 0.75 and 1.5 mg by the

FDA and EMA in 2014.5,9 Semaglutide and dulaglutide have been

extensively investigated as part of the SUSTAIN and AWARD clinical

trial programmes, respectively. SUSTAIN 7 compared the efficacy and

safety of semaglutide 0.5 mg versus dulaglutide 0.75 mg

and semaglutide 1.0 mg versus dulaglutide 1.5 mg in patients with

T2D inadequately controlled with metformin.6 The superiority of

semaglutide compared with dulaglutide was shown with regard to

reducing HbA1c and body weight at week 40.6 Semaglutide and dul-

aglutide had similar safety profiles, with comparable proportions of

patients experiencing gastrointestinal (GI) adverse events and dis-

continuing treatment as a result of adverse events.6

Because of the progressive nature of T2D, treatment intensifica-

tion is often required to achieve and maintain good glycaemic control

and to minimize complications.10 SUSTAIN 7 and other trials illustrate

that higher doses of GLP-1 RAs are associated with greater reductions

in HbA1c, although there is a need to balance treatment benefits with

adverse events, particularly GI adverse events.11 This has prompted

the study of higher QW doses of both semaglutide and dulaglutide.

The efficacy and safety of semaglutide 2.0 mg for the treatment of

T2D is currently being assessed in the SUSTAIN FORTE trial.12 Higher

doses of dulaglutide (3.0 and 4.5 mg) were investigated in AWARD-

11 and subsequently approved in 2020 and 2021 by the FDA and

EMA, respectively.5,13 In AWARD-11, treatment with dulaglutide 3.0

or 4.5 versus 1.5 mg at week 36 showed dose-related reductions in

HbA1c and body weight, with increased weight loss observed with

higher doses. Dulaglutide 3.0 and 4.5 mg showed similar safety pro-

files to dulaglutide 1.5 mg and GI tolerability generally consistent with

that previously established for dulaglutide.14

There are currently no head-to-head data comparing semaglutide

1.0 mg with doses of dulaglutide of more than 1.5 mg/week. Follow-

ing FDA and EMA approval of dulaglutide at more than

1.5 mg/week,5,13 information on the relative efficacy of semaglutide

1.0 mg and dulaglutide at more than 1.5 mg/week would be useful for

clinicians, to help guide selection of the most suitable GLP-1 RA

for patients with T2D uncontrolled on metformin. Therefore, the

objective of this analysis was to compare the efficacy of semaglutide

1.0 mg with dulaglutide 3.0 or 4.5 mg, using an indirect comparison

based on results from SUSTAIN 76 and AWARD-11.14

2 | METHODS

An indirect comparison using the Bucher method15 was conducted to

compare efficacy outcomes of dulaglutide 3.0 and 4.5 mg with

semaglutide 1.0 mg using available published results from the SUSTAIN

7 and AWARD-11 randomized controlled trials (RCTs). The Bucher

method is an established approach for performing indirect treatment

comparisons (ITCs), and has been used previously for the comparison of

glucose-lowering treatments.16 The method accounts for cross-trial dif-

ferences by measuring treatment effects relative to a common compara-

tor arm and requires only the availability of summary-level data for each

trial. The Bucher method is appropriate if the relative treatment effect

can be assumed to be the same across the two trial populations. In the

current setting, this translates to assuming that the comparative efficacy

results of SUSTAIN 7 would have been the same had SUSTAIN 7 been

performed in an AWARD-11 population. This is considered an appropri-

ate assumption based on previous analyses of the impact of patient

characteristics on clinical outcomes in SUSTAIN 7.17 Moreover, both

SUSTAIN 7 and AWARD-11 RCTs were conducted in patients inade-

quately controlled on metformin monotherapy. Bucher indirect compari-

sons were calculated in SAS version 9.4. Further details of the Bucher

methodology are provided in the supporting information. Sensitivity

analyses are described in detail in section 2.4.

2.1 | Data sources

Published aggregate data were available from both SUSTAIN 7 and

AWARD-11, and individual patient data (IPD) were also available from

SUSTAIN 7. Both SUSTAIN 7 and AWARD-11 enrolled patient

populations with T2D inadequately controlled on metformin; SUSTAIN

7 reported a comparison between semaglutide 1.0 mg and dulaglutide

1.5 mg and AWARD-11 compared dulaglutide 3.0 and 4.5 mg with dul-

aglutide 1.5 mg.14,18 Hence, both SUSTAIN 7 and AWARD-11 included

dulaglutide 1.5 mg as a comparator in similar populations, forming the

network of evidence shown in Figure 1, in which anchored ITCs of

semaglutide 1.0 mg versus dulaglutide 3.0 and 4.5 mg are possible.

F IGURE 1 Network of evidence for semaglutide 1.0 mg versus
dulaglutide 3.0 and 4.5 g. QW, once-weekly
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2.2 | Outcomes assessed

Outcomes assessed in the ITCs were change from baseline in HbA1c

and change from baseline in body weight, corresponding to the pri-

mary and secondary confirmatory outcomes in both SUSTAIN 7 and

AWARD-11. These outcomes were assessed at 40 and 36 weeks in

SUSTAIN 7 and AWARD-11, respectively. For these continuous out-

comes, mean treatment differences with associated 95% confidence

intervals (CIs) were calculated. The proportions of patients achieving

HbA1c less than 7.0% were also assessed and, for this dichotomous

outcome, treatment odds ratios (ORs) with associated 95% CIs were

calculated.

2.3 | Study and patient characteristics

Inclusion criteria of the SUSTAIN 7 and AWARD-11 trials used in the

analysis are shown in Table 1. SUSTAIN 7 was an open-label, multina-

tional, Phase IIIb trial and AWARD-11 was a double-blind,

multinational, Phase III trial. Although there were some differences in

terms of trial design and inclusion criteria, baseline characteristics

were generally similar between the two trials, with both SUSTAIN

7 and AWARD-11 RCTs conducted in patients inadequately con-

trolled on metformin monotherapy, with slightly higher mean baseline

HbA1c, body weight and T2D duration in AWARD-11 compared with

SUSTAIN 7 (Table 2). However, the indirect comparisons of

semaglutide 1.0 mg versus dulaglutide 3.0 and 4.5 mg were anchored

to dulaglutide 1.5 mg, making it possible to conduct a robust analysis

without further adjustment for differences in prognostic factors

across trials. In addition, based on a post hoc analysis investigating the

impact of clinically relevant characteristics on relative treatment

effects of semaglutide versus dulaglutide, there is no evidence to sug-

gest that differences in baseline characteristics (age, sex, diabetes

duration, glycaemic control and body mass index [BMI]) result in

effect modification for semaglutide compared with dulaglutide.17

Direct comparisons between treatments for change from baseline in

HbA1c and change from baseline in body weight as reported

in AWARD-11 and SUSTAIN 7 are shown in Table S2.

For the primary analysis, indirect comparisons were based on

results for the trial product estimand (referred to as efficacy

estimand in AWARD-11), which was defined in both trials as includ-

ing patients on treatment without rescue therapy and was the pri-

mary analysis population in SUSTAIN 7. The trial product estimand

targets the treatment effect if all patients had continued to use the

trial product for the planned duration of the trial without rescue

medication, thus reflecting effect when treatment is used as

intended.19

2.4 | Sensitivity analyses

The Bucher indirect comparison used for the primary analysis

assumes that the relative treatment effect is the same in the T
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SUSTAIN 7 population as in the AWARD-11 population, that is,

there are no differences in the trial populations that could materially

impact the effect of semaglutide versus dulaglutide. While this

assumption is well supported in the literature,17 four different sensi-

tivity analyses were conducted to assess the findings of the main

analysis (Table 3).

TABLE 3 Sensitivity analysis methods, populations and time points

Analysis Estimand Aggregate data/IPD Time point

Bucher
(unweighted)

MAIC
(weighted)

Trial
product

Treatment
policy

Aggregate IPD 40 wk 36 wk

Primary

analysis

X X X SUSTAIN 7 AWARD-11

SA1 X X X (AWARD-11) X (subgroup of patients meeting

inclusion criteria in AWARD-11)

SUSTAIN 7 AWARD-11

SA2 X X X (AWARD-11) X (SUSTAIN 7) SUSTAIN 7 AWARD-11

SA3 X X X (AWARD-11) X (SUSTAIN 7) X

SA4 X X X SUSTAIN 7 AWARD-11

Abbreviations: IPD, individual patient data; MAIC, matching-adjusted indirect comparison; SA, sensitivity analysis.

Change in HbA1c(A)

(B)

P-value

P-value

F IGURE 2 Efficacy outcomes of semaglutide (Sema) 1.0 mg versus dulaglutide (Dula) 3.0 and 4.5 mg. (A) Change in HbA1c from baseline;
(B) change in bodyweight (kg) from baseline. Primary Bucher analysis, sensitivity analyses 1-4
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For the first sensitivity analysis (sensitivity analysis 1), Bucher

analysis was used to account for a subgroup of subjects in SUSTAIN

7 who adhered to the inclusion criteria in AWARD-11 (n = 414). In

another sensitivity analysis (sensitivity analysis 2), a matching-

adjusted indirect comparison (MAIC) approach was used to adjust for

potential effect modification attributable to baseline HbA1c, BMI and

diabetes duration. A further sensitivity analysis (sensitivity analysis 3)

used a MAIC approach utilizing SUSTAIN 7 results corresponding to

week 36 (obtained from linear interpolation between the week

28 and week 40 visits) to assess the impact of the difference in time

points at which outcomes were reported in the trials. The final sensi-

tivity analysis (sensitivity analysis 4) used Bucher analysis of the

results from the treatment policy estimand (referred to as treatment-

regimen estimand in AWARD-11), which included efficacy data for

patients regardless of treatment discontinuation or rescue medication

and served to account for the potential effects of treatment discontin-

uation in the ITCs. Further details of the MAIC methodology are pro-

vided in the supporting information.

3 | RESULTS

In total, 1842 patients were randomly assigned to a dulaglutide dose

in the AWARD-11 trial (3.0 mg, n = 616; 4.5 mg, n = 614; 1.5 mg,

n = 612), with 599 out of 1199 patients randomly assigned to the

highest available doses of semaglutide or dulaglutide in the SUSTAIN

7 trial (semaglutide 1.0 mg, n = 300; dulaglutide 1.5 mg, n = 299).

3.1 | Change in HbA1c

In the primary analysis, semaglutide 1.0 mg was significantly more

effective at reducing HbA1c from baseline compared with dul-

aglutide 3.0 mg with an estimated treatment difference (ETD) of

�0.24%-points (95% CI �0.43, �0.05). Semaglutide 1.0 mg offered

comparable reductions in HbA1c from baseline versus dulaglutide

4.5 mg with an ETD of �0.07%-points (95% CI �0.26, 0.12)

(Figure 2A). In the primary analysis, the proportion of patients

achieving HbA1c less than 7.0% was comparable for semaglutide

1.0 mg versus dulaglutide 3.0 mg with an OR of 1.31 (95% CI 0.79,

2.19) and, compared with 4.5 mg, an OR of 0.88 (95% CI 0.52, 1.48)

(Figure S1).

Sensitivity analyses adjusting for inclusion criteria (sensitivity

analysis 1), baseline characteristics (sensitivity analysis 2), follow-up

length (sensitivity analysis 3) and treatment discontinuation (sensitiv-

ity analysis 4) supported the findings of the primary analysis

(Figure 2A and Figure S1).

3.2 | Change in body weight

In the primary analysis, semaglutide 1.0 mg was significantly more effec-

tive at reducing body weight from baseline compared with dulaglutide

3.0 and 4.5 mg with ETDs of �2.65 and �1.95 kg, respectively (95% CI

�3.57, �1.73 and�2.87, �1.03, respectively) (Figure 2B).

Sensitivity analyses adjusting for inclusion criteria (sensitivity

analysis 1), baseline characteristics (sensitivity analysis 2), follow-up

length (sensitivity analysis 3) and treatment discontinuation (sensitiv-

ity analysis 4) supported the findings of the primary analysis

(Figure 2B).

4 | DISCUSSION

This study indirectly compared the effect of two GLP-1 RAs

(semaglutide 1.0 mg vs. dulaglutide 3.0 and 4.5 mg) on reducing

HbA1c and body weight from baseline in patients with T2D inade-

quately controlled on metformin therapy.

The primary analysis showed that semaglutide 1.0 mg was signifi-

cantly more effective than dulaglutide 3.0 mg and comparable with

dulaglutide 4.5 mg in reducing HbA1c from baseline. Semaglutide

1.0 mg was also significantly more effective at reducing body weight

versus dulaglutide 3.0 and 4.5 mg. No significant difference was

shown in the proportion of patients achieving HbA1c less than 7.0%

for any comparison. All sensitivity analyses supported the findings of

the primary analysis.

This is the first comparison of semaglutide 1.0 mg with dul-

aglutide 3.0 and 4.5 mg in patients with T2D inadequately controlled

on metformin. With multiple products in the GLP-1 RA class now

available, information regarding their comparative effectiveness has

become clinically relevant. Higher HbA1c levels are associated with a

greater risk of complications from T2D, with only 26.4% of patients

with T2D achieving the target HbA1c of less than 6.5%.20 Approxi-

mately 90% of people with T2D are overweight or have obesity.20

Diabetes and obesity together increase the risk of a range of chronic

health conditions including cardiovascular disease, kidney disease and

risk of mortality. Weight loss in patients with T2D has been shown to

reduce HbA1c levels and improve cardiovascular risk factors.21

Weight loss is therefore an important consideration in the treatment

of T2D. Hence, there is a need for treatment strategies for reducing

body weight, in addition to improving glycaemic control, in patients

with T2D.22 The significantly greater reductions in body weight

shown with semaglutide 1.0 mg versus dulaglutide 3.0 and 4.5 mg in

this indirect comparison may therefore be a factor to consider for cli-

nicians determining the most appropriate GLP-1 RA for individual

patients. A higher dose of semaglutide (2.0 mg) for the treatment of

T2D is currently being investigated in SUSTAIN FORTE.12

The strengths of this study include the comparison method used,

with findings of the primary analysis supported by sensitivity analyses.

Based on the available trial data and the method including anchoring

with dulaglutide 1.5 mg, a conventional Bucher ITC approach was

considered the most appropriate primary analysis in this study. Specif-

ically, the Bucher approach assumed that the effect of semaglutide

versus dulaglutide would be the same in the SUSTAIN 7 population as

in the AWARD-11 population. Improvements in HbA1c and body

weight with semaglutide versus dulaglutide have been reported in the
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literature regardless of patient characteristics, supporting the use of

the Bucher method in this current study.17 To further explore this

assumption, IPD from SUSTAIN 7 were used to perform sensitivity

analyses adjusting for differences between trial populations and

follow-up length. These analyses supported the findings of the pri-

mary analysis.

This ITC utilized two statistical methods to strengthen the conclu-

sions; however, these findings can only be validated in a head-to-head

trial. The current study focused on the indirect comparison of efficacy

and did not evaluate safety outcomes. A quantitative, indirect com-

parison of safety outcomes is intrinsically more difficult, because of

cross-trial differences in the assessment of adverse events. Both SUS-

TAIN 7 and AWARD-11 reported a similar safety profile across treat-

ment arms; semaglutide 1.0 mg resulted in comparable adverse events

versus dulaglutide 1.5 mg, and dulaglutide 1.5 mg resulted in compa-

rable adverse events versus dulaglutide 3.0 and 4.5 mg. A limitation of

this study is comparison of estimands across trials, as there are subtle

differences in the handling of intercurrent events, with different

criteria for initiation of rescue medication. It should also be noted that

baseline HbA1c levels differed between the two studies. However,

potential confounding resulting from this difference was mitigated

through anchoring of analyses via dulaglutide 1.5 mg. As a result of

this approach, the comparison made was between the relative treat-

ment effects shown in each of the trials (dulaglutide 1.5 mg -

semaglutide 1.0 mg compared with dulaglutide 1.5 mg - dulaglutide

3.0/4.5 mg). Further, when baseline HbA1c was adjusted for in sensi-

tivity analysis 2, the impact on the results was minimal. Another limi-

tation of this study is the comparison of data from trials with different

follow-up length. An MAIC was conducted as a sensitivity analysis

specifically to account for differences in follow-up between SUSTAIN

7 and AWARD-11, and supported the findings of the main analysis.

Despite these limitations, this study allows for a robust indirect

comparison of reduction of HbA1c and body weight with semaglutide

1.0 versus 3.0 mg and 4.5 mg dulaglutide in patients with T2D inade-

quately controlled on metformin.

In conclusion, this indirect comparison showed significantly

greater reductions from baseline in HbA1c with semaglutide 1.0 mg

versus dulaglutide 3.0 mg and a comparable HbA1c reduction with

semaglutide 1.0 mg versus dulaglutide 4.5 mg. Treatment

with semaglutide 1.0 mg also showed significantly greater reductions

in body weight compared with both dulaglutide 3.0 and 4.5 mg. The

findings of this study may help to guide clinician decisions on the most

suitable product within the GLP-1 RA treatment class for the treat-

ment of individual patients with T2D.
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