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Abstract

Aim: To evaluate the impact of dulaglutide 3.0 and 4.5 mg versus 1.5 mg on body

weight in patients with type 2 diabetes (T2D) based on exploratory analyses of the

AWARD-11 trial.

Materials and Methods: Patients were randomized to once-weekly dulaglutide 1.5

(n = 612), 3.0 (n = 616) or 4.5 mg (n = 614) for 52 weeks. The primary objective was

superiority of dulaglutide 3.0 and/or 4.5 mg over 1.5 mg in HbA1c reduction at

36 weeks. Secondary and exploratory assessments included weight reduction in the

overall trial population and baseline body mass index (BMI) and HbA1c subgroups.

Results: At baseline, patients had a mean age of 57.1 years, HbA1c 8.6% (70 mmol/

mol), weight 95.7 kg and BMI 34.2 kg/m2. At 36 weeks, dulaglutide 3.0 and 4.5 mg

were superior to 1.5 mg for weight change from baseline (1.5 mg, �3.1 kg; 3.0 mg,

�4.0 kg [P = .001]; 4.5 mg, �4.7 kg [P < .001]). Higher dulaglutide doses were associ-

ated with numerically greater weight reduction compared with 1.5 mg in each base-

line BMI and HbA1c subgroup. Absolute weight reduction increased with increasing

BMI category, but percentage weight loss was similar between subgroups. Weight

reductions with dulaglutide were greater in patients with lower versus higher base-

line HbA1c.

Conclusions: In patients with T2D, inadequately controlled by metformin, incremen-

tal weight loss was observed with dulaglutide 1.5, 3.0 and 4.5 mg doses regardless of

baseline BMI or HbA1c. Although absolute weight loss was numerically greater in

patients with higher baseline BMI, percentage of weight loss was similar between

BMI subgroups.
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1 | INTRODUCTION

Excess weight is a major risk factor for diabetes, and 60% of patients

with type 2 diabetes (T2D) have obesity (body mass index [BMI]

≥ 30 kg/m2) and probably have insulin resistance.1–4 People with T2D

who are also overweight or have obesity are at a greater risk of car-

diovascular (CV) disease, early mortality and other complications.1

Weight reduction may help improve insulin resistance, HbA1c and

outcomes in patients with T2D.4,5 Clinical guidelines advocate for

weight management for the treatment of T2D, including the recom-

mendation to consider the effect on weight when selecting a glucose-

lowering agent.6–9

The glucagon-like peptide-1 receptor agonist (GLP-1 RA) class

has proven to be effective at lowering blood glucose, decreasing

weight and, in some CV outcomes trials, providing a CV benefit for

people with T2D.10–12 Dulaglutide is a once-weekly GLP-1 RA that

improves glycaemic control as an adjunct to diet and exercise in

patients with T2D, has a low risk of hypoglycaemia,13,14 and

reduces the risk of major adverse CV events in adults with T2D

who have established CV disease or multiple CV risk factors.13,15

The AWARD-11 trial showed superior HbA1c reduction of up to

1.9% and weight loss of up to 5.0 kg in patients with T2D inade-

quately controlled on metformin by using higher doses of dul-

aglutide (3.0 and 4.5 mg) compared with 1.5 mg.16 The following

exploratory analyses further examined the effect of dulaglutide on

weight in patients with T2D.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

AWARD-11 was a randomized, phase 3, double-blind, multicentre,

parallel-arm study conducted at 203 sites in 15 countries. The study

included three periods: a 2-week lead-in period, followed by a

52-week treatment period (36-week primary efficacy time point) and

a 4-week safety follow-up period. The study was conducted in accor-

dance with the International Conference on Harmonization Guidelines

for Good Clinical Practice and the Declaration of Helsinki. Patients

provided written informed consent, and protocols were approved by

local ethical review boards. The study design and patient inclusion/

exclusion criteria were previously published16 (ClinicalTrials.gov iden-

tifier NCT03495102). Eligible patients were adults with T2D for

6 months or longer, HbA1c of 7.5% or higher (≥58 mmol/mol)

and 11.0% or less (≤97 mmol/mol), BMI of 25 kg/m2 or higher,

insulin- and GLP-1 RA-naive, and taking metformin (≥1500 mg/d) for

3 months or longer.

Patients were randomized 1:1:1 to once-weekly dulaglutide 1.5,

3.0 or 4.5 mg administered via subcutaneous injection with a single-

dose pen. Patients initiated treatment with dulaglutide 0.75 mg for

4 weeks, followed by stepwise dose escalation every 4 weeks to the

randomized dose of 1.5, 3.0 or 4.5 mg.

2.2 | Outcomes

The primary and secondary objectives of AWARD-11 were previously

reported.16 This report describes additional analyses of the secondary

outcome measure of overall weight reduction and prespecified explor-

atory efficacy measures of the proportion of patients achieving

weight-loss thresholds (≥5% and ≥10%), and the proportion of

patients achieving prespecified composite endpoints of (a) HbA1c less

than 7.0% (<53 mmol/mol), no weight gain (≤0%) and no documented

symptomatic (plasma glucose ≤70 mg/dL) or severe hypoglycaemia as

defined by the American Diabetes Association (ADA),17 and

(b) HbA1c less than 7.0% (<53 mmol/mol), weight loss of 5% or

higher, and no documented symptomatic or severe hypoglycaemia. In

addition, post hoc analyses of change in weight as a percentage of

baseline weight were performed. The primary time point for all effi-

cacy measures was 36 weeks, with efficacy analyses through

52 weeks considered exploratory.

Patient-reported outcome (PRO) measures included Impact of

Weight on Self-Perception (IW-SP) and Ability to Perform Physical

Activities of Daily Living (APPADL) questionnaires. Patients' self-

perception related to their weight was assessed using the IW-SP, a

three-item questionnaire that has shown validity, reliability and

responsiveness in individuals with T2D.18 The APPADL questionnaire

contains seven items that assess how difficult it is for patients to

engage in various physical activities considered integral to normal

daily life.19,20 Two other PRO questionnaires were administered: the

generic health-related quality of life tool EQ-5D-5L and the Diabetes

Injection Device Experience Questionnaire (DID-EQ). The DID-EQ

was administered at week 12 only (or at the early termination visit if it

occurred prior to week 12); all other PRO measures were assessed at

baseline, 36 and 52 weeks. Additional details regarding the EQ-5D

and DID-EQ are provided in Appendix S1.

Key safety outcomes by randomized treatment were previously

published.16 Here, common treatment-emergent adverse events

(TEAEs) among patients in baseline BMI subgroups along with com-

mon TEAEs in the highest quartile of weight loss compared with the

overall study population are reported, and change from baseline in

weight is compared between patients with and without reported nau-

sea, vomiting and diarrhoea during the 52-week study period.

2.3 | Statistical analysis

Efficacy analyses for the current report were conducted in the intent-

to-treat population, defined as all patients randomized who received

at least one dose of study drug. For the prespecified analyses of the

primary and secondary study objectives at 36 weeks reported previ-

ously, two different estimands were defined: an efficacy estimand and

a treatment-regimen estimand.16 In addition, the efficacy estimand

was prespecified for use across all other efficacy analyses, including

exploratory endpoints, subgroup analyses and efficacy analyses

through 52 weeks. Thus, the results reported herein use the efficacy
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estimand only, which included data for all patients up to the point of

either initiation of any new antihyperglycaemic medication for more

than 14 days or premature treatment discontinuation. Safety analyses

were conducted in the safety population, defined as all patients ran-

domized who received at least one dose of study drug.

The primary analysis model was a mixed model for repeated mea-

sures (MMRM), including pooled country, treatment, visit and

treatment-by-visit interaction as fixed effects and baseline value as a

covariate. Baseline HbA1c stratum (≥8.5% and <8.5% [69 mmol/mol])

was added in the MMRM model as a fixed effect for weight and PRO

analyses except for DID-EQ. For DID-EQ analysis, an analysis of

covariance model was used with pooled country, baseline HbA1c stra-

tum and treatment as fixed effects.

The proportions of patients achieving weight targets were

analysed using a longitudinal logistic regression model for repeated

measures with pooled country, baseline HbA1c stratum, treatment,

visit and treatment-by-visit interaction as fixed effects, and baseline

weight as a covariate. The proportions of patients achieving compos-

ite endpoints were analysed using a logistic regression model with

pooled country and treatment as fixed effects, and baseline HbA1c

and baseline weight as covariates.

Prespecified analyses assessed weight loss in baseline HbA1c

subgroups (<8.5% [69 mmol/mol] or ≥8.5%) and post hoc analyses

assessed weight loss in baseline BMI subgroups as defined by clinical

practice guidelines (overweight [BMI <30 kg/m2], class I obesity

[30 to <35 kg/m2], class II obesity [35 to <40 kg/m2] or class III obe-

sity [≥40 kg/m2]). Prespecified analyses assessing weight loss in addi-

tional baseline BMI subgroups (<median [33.2 kg/m2] or ≥ median)

are reported in Appendix S1. Analyses were conducted within each

subgroup using the same MMRM model as for the overall population.

The treatment-by-subgroup interaction was analysed using the same

MMRM model plus fixed effects of subgroup, treatment-by-subgroup,

visit-by-subgroup and visit-by-treatment-by-subgroup, and the inter-

action P value of treatment-by-subgroup at 36 or 52 weeks was used

to evaluate the subgroup interaction effect using a significance level

of .10, unadjusted.

3 | RESULTS

3.1 | Patient baseline characteristics

A total of 1842 patients were randomized to a dulaglutide dose

(1.5 mg, 612; 3.0 mg, 616; 4.5 mg, 614). Baseline characteristics in the

overall population have been previously reported and were compara-

ble across treatment arms.16 A summary of key baseline characteris-

tics by clinically relevant BMI subgroup is provided in Table S1 and by

HbA1c subgroup and additional BMI subgroup in Table S2. Baseline

HbA1c differs between HbA1c subgroups, while baseline weight and

BMI are similar. Between BMI subgroups, BMI and weight are differ-

ent, while baseline HbA1c is similar. The mean baseline weight for

each BMI subgroup category was 77.1 kg (overweight), 91.3 kg (class I

obesity), 105.3 kg (class II obesity) and 123.0 kg (class III obesity).

3.2 | Weight change in the overall study
population

All three dulaglutide doses resulted in significant

least-squares mean (LSM) reductions in weight from baseline at the

36-week primary time point (1.5 mg, �3.1 ± 0.19 kg; 3.0 mg,

�4.0 ± 0.19 kg; 4.5 mg, �4.7 ± 0.19 kg; P < .001, all) (Figure 1A). Both

dulaglutide 3.0 mg (estimated treatment difference [ETD] = �0.9 kg;

P < .001) and 4.5 mg (ETD = �1.6 kg; P < .001) were superior to

1.5 mg. Weight decreased further through 52 weeks in all dose

groups, with significantly greater changes from baseline in both the

3.0 mg (ETD = �0.8 kg; P = .006) and 4.5 mg (ETD = �1.6 kg;

P < .001) groups compared with 1.5 mg (Figure 1A).

A significantly larger proportion of patients treated with dul-

aglutide 3.0 and 4.5 mg achieved 5% or higher weight reduction com-

pared with 1.5 mg at both 36 and 52 weeks (Figure 1B). The

F IGURE 1 Change in weight over time and proportion of patients
achieving weight-loss thresholds through 52 weeks. A, Change in
weight over time, MMRM. B, Proportion of patients achieving weight-
loss thresholds, longitudinal logistic regression. †,††P < .05 or P < .001
versus dulaglutide 1.5 mg, respectively. All analyses included data

collected up to either initiation of any new antihyperglycaemic
medication for more than 14 days (regardless of whether the
investigator indicated that it was for severe persistent
hyperglycaemia) or premature treatment discontinuation, whichever
occurred first. CI, confidence interval; LSM, least-squares mean;
MMRM, mixed model for repeated measures; OR, odds ratio; SE,
standard error
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proportion of patients achieving 10% or higher weight reduction at

36 and 52 weeks was also significantly greater in the 4.5 mg group

versus the 1.5 mg group, whereas the difference between 3.0 and

1.5 mg was only significant at 36 weeks (Figure 1B).

3.3 | Weight change by subgroups

3.3.1 | Baseline BMI

Treatment with all three dulaglutide doses resulted in significant

dose-related LSM reductions in weight from baseline in all baseline

BMI categories at both the primary 36-week time point and at

52 weeks (P < .001, all) (Figure 2A). At both 36 and 52 weeks, the

absolute weight change from baseline was numerically greater for

patients with higher baseline BMI for all three dulaglutide doses.

There was no significant treatment-by-BMI-subgroup interaction

(36 weeks, Pinteraction = .905; 52 weeks, Pinteraction = .767). The per-

centage weight change from baseline was generally similar for each

dulaglutide dose regardless of baseline BMI at both 36 and 52 weeks

(Figure 2B) with no significant treatment-by-BMI-subgroup interac-

tion (36 weeks, Pinteraction = .473; 52 weeks, Pinteraction = .149).

The proportion of patients achieving 5% or higher weight

reduction was comparable across all baseline BMI subgroups for each

dulaglutide dose at 36 and 52 weeks (Figure S1). The treatment-by-BMI-

subgroup interaction was not significant (36 weeks, Pinteraction = .890;

52 weeks, Pinteraction = .983). The proportion of patients who achieved

10% or higher weight loss was also generally comparable although more

variable across baseline BMI subgroups (Figure S2).

3.3.2 | Baseline HbA1c

Treatment with all three dulaglutide doses resulted in significant LSM

reductions from baseline in weight, with greater weight loss in each of

the higher dulaglutide dose groups compared with the 1.5 mg group

in each of the baseline HbA1c subgroups (Figure S3C). Mean changes

in weight from baseline through 52 weeks were numerically larger

F IGURE 2 Change in weight by clinically relevant baseline body mass index (BMI) subgroup. A, Absolute change in weight by baseline BMI

subgroup at 36 weeks (top) and 52 weeks (bottom), MMRM. B, Percentage change in weight by baseline BMI subgroup at 36 weeks (top) and
52 weeks (bottom), MMRM. All analyses included data collected up to either initiation of any new antihyperglycaemic medication for more than
14 days (regardless of whether the investigator indicated that it was for severe persistent hyperglycaemia) or premature treatment
discontinuation, whichever occurred first. N, patients with non-missing baseline value and at least one non-missing postbaseline value of the
response variable. P values are for treatment-by-subgroup interaction evaluated using a significance level of .10, unadjusted. BL, baseline; ETD,
estimated treatment difference versus dulaglutide 1.5 mg; LSM, least-squares mean; MMRM, mixed model for repeated measures; SE, standard
error
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across all dulaglutide groups in patients with baseline HbA1c less

than 8.5% (<69 mmol/mol; mean baseline weight = 96.6 kg) com-

pared with those with baseline HbA1c of 8.5% or higher (≥69 mmol/

mol; mean baseline weight = 95.1 kg) (Figure S3D). The treatment-

by-HbA1c-subgroup interaction was significant (Pinteraction = .064) for

change in weight at the primary 36-week time point, largely driven by

the greater LSM change from baseline in weight in each of the higher

dulaglutide dose groups versus the 1.5 mg dose in patients with base-

line HbA1c of less than 8.5% (<69 mmol/mol).

Other prespecified exploratory analyses on weight included sub-

groups by baseline HbA1c of less than 8% (<64 mmol/mol) versus 8%

or higher, country and region. The same pattern of results was

observed for HbA1c subgroups of less than 8% (<64 mmol/mol) versus

8% or higher at the primary 36-week time point (Pinteraction = .050;

data not shown) compared with HbA1c subgroups of less than 8.5%

(<69 mmol/mol) versus 8.5% or higher. The treatment-by-subgroup

interaction was not significant for either of the following prespecified

subgroup analyses on weight at the primary 36-week time point: coun-

try (Pinteraction = .510) and region defined as United States versus

European Union versus other (Pinteraction = .461). Therefore, there is no

evidence that the treatment effect on weight varied between coun-

tries or regions.

3.4 | Composite endpoints

At both 36 and 52 weeks, a significantly greater proportion of

patients treated with dulaglutide 3.0 and 4.5 mg achieved the com-

posite endpoints of HbA1c less than 7.0% (<53 mmol/mol), no

documented symptomatic or severe hypoglycaemia, and either no

weight gain (Figure 3A) or weight loss of 5% or higher (Figure 3B)

compared with dulaglutide 1.5 mg.

3.5 | Patient-reported outcomes

At the primary 36-week time point, all three dulaglutide groups

showed significant improvements from baseline on IW-SP total score,

indicating better self-perception pertaining to weight, and on the

APPADL total score, indicating an improvement in ability to perform

activities of daily living (Figure 4). The improvements in IW-SP at

36 weeks were larger in patients escalated to dulaglutide 3.0 mg

(P = .026) compared with those maintained on 1.5 mg, while the dif-

ference between 4.5 and 1.5 mg was not statistically significant

(P = .053). Compared with patients in the 1.5 mg group, the improve-

ment in APPADL score at 36 weeks was larger in patients escalated

to dulaglutide 4.5 mg (P = .018) but not 3.0 mg (P = .111). Improve-

ments from baseline in IW-SP and APPADL total scores were

maintained at 52 weeks, but there were no significant differences

between dulaglutide dose groups at this final time point. The DID-EQ

device characteristics score showed high positive perception of the

injection device used in the study with no significant difference

between the three dulaglutide doses at 12 weeks. Generic health-

related quality of life was assessed using the EQ-5D. EQ-5D-5L visual

analogue scale scores showed significant improvements from baseline

for all three dulaglutide dose groups with no significant differences

between groups at both 36 and 52 weeks. EQ-5D-5L UK showed sig-

nificant improvements from baseline in all three dulaglutide dose

F IGURE 3 Proportion of patients achieving composite weight and glycaemic control endpoints. A, Proportion of patients achieving no weight
gain (≤0%) and HbA1c <7% (53 mmol/mol) without hypoglycaemia (plasma glucose ≤70 mg/dL or severe hypoglycaemia), logistic regression. B,
Proportion of patients achieving ≥5% weight loss and HbA1c <7.0% (53 mmol/mol) without hypoglycaemia, logistic regression. †,††P < .05 or
P < .001 versus dulaglutide 1.5 mg, respectively. All analyses included data collected up to either initiation of any new antihyperglycaemic
medication for more than 14 days (regardless of whether the investigator indicated that it was for severe persistent hyperglycaemia) or
premature treatment discontinuation, whichever occurred first. CI, confidence interval; OR, odds ratio
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groups at 36 weeks. Significant improvements were maintained at

52 weeks for the 3.0 and 4.5 mg dose groups with a significantly

greater change from baseline compared with the 1.5 mg group. A

summary of PRO scores is included in Table S3.

3.6 | Adverse events by BMI subgroup

The occurrence of common TEAEs (reported in ≥5% of patients in any

arm) among patients in each baseline BMI subgroup was assessed and

compared qualitatively. The pattern and frequency of common TEAEs

were found to be similar in each BMI subgroup and versus the overall

population (Table S4).

3.7 | Relationship between weight loss and
adverse events

Two analyses were performed to evaluate whether weight loss with

dulaglutide treatment was associated with the reporting of gastroin-

testinal (GI)-related adverse events. The occurrence of TEAEs

(reported in ≥5% of patients in any arm) was assessed among those

patients in the top quartile of weight loss at 52 weeks and compared

qualitatively with the corresponding TEAEs in the overall study popu-

lation. The LSM change in weight from baseline to 52 weeks in this

highest quartile of weight loss was �6.8 kg. The pattern and fre-

quency of GI-related TEAEs were similar between patients in the top

quartile of weight loss versus the overall population. Notably, the inci-

dence of nausea, vomiting and diarrhoea among patients who lost the

most weight was similar to incidence in the overall study population

(Table S5).

Additional analyses included comparing the LSM changes in

weight from baseline among patients who did or did not report at

least one TEAE of nausea, vomiting or diarrhoea through 52 weeks. A

total of 1361 patients (73.9%) reported no TEAE of nausea, vomiting

or diarrhoea and had at least one postbaseline weight measurement

for inclusion in the analysis. Excluding patients who reported at least

one of these GI-related TEAEs had no notable impact on the magni-

tude of LSM change in weight compared with the overall study popu-

lation. The change in weight from baseline at 52 weeks was similar

between patients with or without reported TEAEs of nausea, vomiting

or diarrhoea, and was similar to that of the overall study population

(Table 1).

4 | DISCUSSION

Dulaglutide is an effective glucose-lowering agent that is also associ-

ated with weight loss in patients with T2D. Prior studies in patients

with T2D on metformin monotherapy treated with dulaglutide 1.5 mg

once-weekly resulted in a mean weight loss of approximately 3.0 kg

through 26 weeks or more of therapy.21 In the current AWARD-11

study, mean weight loss with dulaglutide 1.5 mg at the primary

36-week time point was similar to these prior studies (�3.1 kg), while

significantly greater weight loss was observed in patients escalated to

dulaglutide doses of 3.0 mg (�4.0 kg) or 4.5 mg (�4.7 kg), with further

weight loss across all dulaglutide groups through 52 weeks of

treatment.

Weight loss has favourable effects on insulin sensitivity22 and

glycaemic control7 and is an important component of the overall clini-

cal management of T2D.6,7 Although a weight reduction of 5% or

more is a recommended target according to standards of care6 and

F IGURE 4 Change in weight-
related PRO measures (total
transformed scores). A, Change over
time in IW-SP total transformed
score, MMRM. B, Change over time
in APPADL total transformed score,
MMRM. †P < .05 versus dulaglutide
1.5 mg. All analyses included data
collected up to either initiation of

any new antihyperglycaemic
medication for more than 14 days
(regardless of whether the
investigator indicated that it was for
severe persistent hyperglycaemia) or
premature treatment
discontinuation, whichever occurred
first. APPADL, Ability to Perform
Physical Activities of Daily Living; BL,
baseline; IW-SP, Impact of Weight
on Self-Perception; LSM, least-
squares mean; MMRM, mixed model
for repeated measures; PRO,
patient-reported outcome;
SE, standard error
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regulatory guidance,23,24 a weight reduction of 2%-5% can produce

clinically meaningful reductions in fasting blood glucose.25 Larger

weight reductions (≥10%) are associated with further improvement in

markers of glycaemic control and cardiometabolic risk.26,27 In this

study, the odds of achieving these clinically relevant thresholds were

increased by nearly 2-fold in patients escalated to the 4.5 mg dose

compared with those maintained on 1.5 mg. Consistent with the

weight-loss findings, there were significant improvements for all three

dulaglutide groups in patients' self-perception related to weight and

ability to engage in activities of daily living as measured by the IW-SP

and APPADL, respectively. The clinical relevance of the change in IW-

SP and APPADL scores within groups is difficult to establish, as publi-

shed minimally important changes for these instruments are sample-

specific and were obtained from a study conducted with a compara-

tively small (n = 40), predominantly African American (54%) sample

with higher baseline weight than the AWARD-11 study or general

population with T2D.18,20 Improvements in EQ-5D-5L scores from

baseline showed a positive impact on generic health-related quality of

life. DID-EQ scores assessing patient satisfaction and experience

using the injection device were high and consistent with DID-EQ

scores for the dulaglutide device reported in a previous observational

study.28

The current analysis has shown that, regardless of baseline BMI,

dulaglutide-treated patients can achieve dose-dependent weight

reduction, which is important for patients with T2D who are over-

weight or obese. Patients with higher BMI at baseline had greater

absolute weight loss compared with those with lower baseline BMI

across all dose groups. However, patients had a similar mean percent-

age weight loss across the BMI subgroups, with those escalated to the

4.5 mg dose having an average weight loss of around 5% in the overall

study population and in each BMI subgroup.

Additional weight reduction with dulaglutide dose escalation was

observed regardless of baseline HbA1c category. Changes in weight

across all dulaglutide dose groups, as well as dose-related treatment

differences in weight loss, were larger among patients with lower

(<8.5% [69 mmol/mol]) versus higher (≥8.5%) baseline HbA1c. This is

consistent with prior studies suggesting an inverse relationship

between the magnitude of GLP-1 RA-mediated weight loss and base-

line HbA1c.21,29,30 The physiological basis for this phenomenon is not

clear, but could be related to greater reductions in energy loss through

glucosuria following greater improvements in glycaemic control

observed in the higher baseline HbA1c subgroup (and thus poorer

baseline glycaemic control) compared with the lower baseline HbA1c

subgroup.30–32 In other words, weight loss may be partially mitigated

by greater calorie (energy) retention dictated by the diminished

glucosuria occurring in subjects with more pronounced baseline

hyperglycaemia. Importantly, clinically relevant weight loss is

observed with GLP-1 RA treatment regardless of baseline HbA1c, but

these subgroup findings suggest that the magnitude of weight loss

after initiation of these medications may be larger among patients

with better baseline glycaemic control.

The ADA suggests multiple goals of therapy for the treatment of

T2D, such as HbA1c less than 7% (<53 mmol/mol), no incidence

of hypoglycaemia and weight reduction.33 Composite endpoints allow

assessment of both the clinical benefit and potential risks of a therapy.

Importantly, a greater proportion of patients randomized to the higher

dulaglutide doses were able to achieve glycaemic control with weight

loss or no weight gain without hypoglycaemia as measured by the

prespecified composite endpoints evaluated in this study. These end-

points may be important to patients and providers, as they provide an

estimate of the proportion of patients that can reach both their

glycaemic and weight-management goals.

Weight loss with dulaglutide treatment was not driven by the

occurrence of nausea, vomiting or diarrhoea. Similar weight reduction

was observed between patients who did not experience these

GI-related adverse events and the overall study population, and

patients in the highest quartile of weight loss did not report a higher

frequency of GI-related events. These findings are consistent with

prior studies showing little, if any, contribution of GI adverse events

to the overall weight-loss effect mediated by dulaglutide or other

GLP-1 RAs.26,34 GLP-1 RA-mediated weight loss is probably multifac-

torial, including delayed gastric emptying and increased satiety to

reduce food intake.35

The study population included patients with chronic hyper-

glycaemia who required intensification of antihyperglycaemic therapy;

thus, the results may not be generalizable to patients who do not

meet these criteria. Although patients were asked to not initiate an

organized diet and/or exercise weight reduction programme during

TABLE 1 Change in body weight at 52 weeks overall and among patients reporting or not reporting ≥1 TEAE of nausea, vomiting or
diarrhoea

Dulaglutide dose (mg)

Change in weight from baseline (kg)

Total Patients reporting no GI TEAEsa Patients reporting ≥1 GI TEAEsa

N = 1809 N = 1361 N = 448

1.5 �3.5 (0.21) �3.6 (0.24) �3.1 (0.47)

3.0 �4.3 (0.21) �4.1 (0.24) �5.0 (0.44)

4.5 �5.0 (0.21) �5.0 (0.24) �5.0 (0.42)

Abbreviations: GI, gastrointestinal; LSM, least-squares mean; MMRM, mixed model for repeated measures; TEAE, treatment-emergent adverse event;

SE, standard error.
aNausea, vomiting and/or diarrhoea. All values presented as LSM (SE), MMRM. N, patients with baseline and at least one postbaseline weight

measurement.

2248 BONORA ET AL.



the study and were provided with standard of care lifestyle and die-

tary counselling for T2D, the study was not designed to specifically

assess the effect of intervention on weight loss. Other than the analy-

sis of body weight at the primary 36-week time point, all of the end-

points and analyses presented in this report were defined in the

protocol as exploratory and not controlled for multiple testing under

the prespecified graphical testing method. Although all but one of the

subgroup analyses presented in this report were prespecified, they

are still considered exploratory and hypothesis-generating. Additional

study limitations were previously published.16

In conclusion, compared with patients treated with once-

weekly dulaglutide 1.5 mg, patients escalated to either dulaglutide

3.0 or 4.5 mg had further incremental reductions in weight regard-

less of baseline BMI or HbA1c, and were significantly more proba-

ble to achieve clinically important weight-loss thresholds and

composite glycaemic and weight-control endpoints. Weight loss is

a critical component of the overall management of T2D for most

patients, because it helps improve glycaemic control and other

outcomes associated with the disease. Because T2D is a progres-

sive disease, treatment intensification over time is required to

enable patients to achieve their treatment goals, generally requir-

ing treatment with multiple agents. The availability of higher dul-

aglutide doses beyond 1.5 mg may provide additional benefits on

glycaemic control and weight without increasing the complexity of

diabetes treatment.
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