
B R I E F R E POR T

Effects of exenatide once weekly plus dapagliflozin, exenatide
once weekly alone, or dapagliflozin alone added to metformin
monotherapy in subgroups of patients with type 2 diabetes in
the DURATION-8 randomized controlled trial

Juan P. Frías MD1 | Elise Hardy MD2 | Azazuddin Ahmed MD3 | Peter Öhman MD2 |

Serge Jabbour MD4 | Hui Wang PhD2 | Cristian Guja MD5

1National Research Institute, Los Angeles,

California

2AstraZeneca, Gaithersburg, Maryland

3Apex Medical Research, Chicago, Illinois

4Division of Endocrinology, Diabetes and

Metabolic Diseases, Sidney Kimmel Medical

College of Thomas Jefferson University,

Philadelphia, Pennsylvania

5Department of Diabetes, Nutrition and

Metabolic Diseases, Carol Davila University of

Medicine and Pharmacy, Bucharest, Romania

Correspondence

Juan P. Frías, MD, National Research Institute,

2010 Wilshire Boulevard, Suite #302, Los

Angeles, CA 90057.

Email: juan.frias@nritrials.com

Funding information

AstraZeneca

This analysis assessed whether responses with exenatide once weekly plus dapagliflozin

(n = 231), exenatide once weekly alone (n = 230), or dapagliflozin alone (n = 233) differed in

key patient subpopulations of the DURATION-8 trial. Potential treatment-by-subgroup interac-

tions for changes in glycated haemoglobin (HbA1c) and body weight after 28 weeks were evalu-

ated among subgroups determined by baseline HbA1c, age, sex, body mass index, type

2 diabetes duration, race, ethnicity and estimated glomerular filtration rate (eGFR). Exenatide

once weekly plus dapagliflozin reduced HbA1c and body weight across all subgroups: least-

squares mean reductions ranged from −8.4 to −26.1 mmol/mol (−0.77% to −2.39%) for HbA1c

and from −2.07 to −4.55 kg for body weight. Potential treatment-by-subgroup interactions

(P < .10) were found for HbA1c change by age (P = .016) and eGFR (P = .097). Age subgroup

analysis findings were not consistent with expected mechanistic effects, with the small number

of patients aged ≥65 years (n = 74 vs n = 499 for patients aged <65 years) limiting the inter-

pretability of the interaction term. In the exenatide once weekly plus dapagliflozin and dapagli-

flozin groups, but not the exenatide once weekly group, HbA1c reductions were greater among

patients with eGFR ≥90 vs ≥60 to <90 mL/min/1.73 m2 (least-squares mean reductions of

−23.6 vs −19.0 mmol/mol [−2.16% vs −1.74%], −17.3 vs −12.0 mmol/mol [−1.58% vs −1.10%],

and −17.7 vs −16.9 mmol/mol [−1.62% vs −1.55%] for the respective treatments); this was con-

sistent with the mechanism of action of dapagliflozin. A potential treatment-by-subgroup inter-

action was observed for change in body weight by sex (P = .099), with greater weight loss for

women vs men across all treatments (range −2.56 to −3.98 kg vs −0.56 to −2.99 kg). In conclu-

sion, treatment with exenatide once weekly plus dapagliflozin reduced HbA1c and body weight

across all patient subgroups and was more effective than exenatide once weekly or dapagliflozin

alone in all adequately sized subgroups.
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1 | INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic, progressive illness with

a strong genetic component that is caused by defects in multiple

organ systems.1 Comorbidities and chronic complications are highly

prevalent among people with T2DM,2 necessitating a multifactorial

approach to management. In addition, other characteristics (such as

age, sex, duration of disease, race and ethnicity) require individualiza-

tion of patient care.1–5

Because of the progressive nature of T2DM, most patients will

eventually require multiple therapies to achieve and maintain their

individualized therapeutic targets.4 Several glucose-lowering drug
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classes with complementary mechanisms of action are available. Two

of the most recent classes are the glucagon-like peptide-1 receptor

agonists (GLP-1RAs) and the sodium-glucose co-transporter-2

(SGLT2) inhibitors. The DURATION-8 (Diabetes Therapy Utilization:

Researching Changes in A1C, Weight and Other Factors Through

Intervention With Exenatide Once Weekly) trial showed that simulta-

neous initiation of the GLP-1RA exenatide once weekly and the

SGLT2 inhibitor dapagliflozin improved glycaemic control, systolic

blood pressure and body weight over 28 weeks compared with exena-

tide once weekly or dapagliflozin alone in patients with T2DM inade-

quately controlled by metformin.6 The aim of the present analysis was

to determine whether the differences in glycated haemoglobin

(HbA1c) and body weight responses seen in the overall population of

DURATION-8 differed among key patient subpopulations.

2 | MATERIALS AND METHODS

2.1 | Study design

This was an analysis of data from the DURATION-8 study

(ClinicalTrials.gov identifier: NCT02229396), the methods of which

have previously been reported.6 DURATION-8 enrolled adults (aged

≥18 years) with T2DM and inadequate glycaemic control (HbA1c

64-108 mmol/mol [8.0%-12.0%]) despite receiving metformin mono-

therapy at a stable dose (≥1500 mg/d) for at least 2 months before

screening. Patients were randomized to receive subcutaneous ex-

enatide 2 mg once weekly in combination with oral dapagliflozin

10 mg once daily, exenatide once weekly plus oral placebo once daily,

or dapagliflozin once daily plus subcutaneous placebo once weekly, all

administered with background metformin, for 28 weeks.

The original study protocol was developed in accordance with the

Declaration of Helsinki and Good Clinical Practice guidelines and was

approved by the ethics and regulatory committees and institutional

review boards of the participating institutions.6 All patients provided

written informed consent.

2.2 | Study outcomes and patient subgroups

The primary endpoint of DURATION-8 was change in HbA1c from

baseline to week 28, while change in body weight from baseline to

week 28 was a secondary endpoint. In this analysis, changes from

baseline to week 28 in HbA1c and body weight were assessed in vari-

ous patient subgroups. Subgroups were defined by baseline HbA1c

(<8.0%, ≥8.0% to <9.0%, or ≥9.0% [<64, ≥64 to <75, or ≥75 mmol/

mol]), age (<65 or ≥65 years), sex, body mass index (BMI; <25, ≥25 to

<30, or ≥30 kg/m2), T2DM duration (<3, ≥3 to ≤10, or >10 years),

race (white, black/African American, Asian, American Indian/Alaskan

native, or all other races), ethnicity (Hispanic/Latino or not Hispanic/

Latino), and estimated glomerular filtration rate (eGFR; <60, ≥60 to

<90, or ≥90 mL/min/1.73 m2).

2.3 | Statistical analysis

Least-squares mean changes in HbA1c and body weight for treatment

groups were calculated using a mixed-effects model for repeated

measures analysis, with treatment, country, baseline HbA1c stratum,

baseline HbA1c and body weight, week, subgroup, treatment-by-

week, subgroup-by-week, subgroup-by-treatment, and subgroup-by-

week-by-treatment interactions as fixed factors. Nominal P values for

treatment-by-subgroup interactions were reported, with P < .10 con-

sidered indicative of a potential treatment-by-subgroup interaction;

this conservative threshold is commonly employed to ensure ade-

quate sensitivity to detect interactions because of the reduced power

within subgroups. There was no correction for multiplicity.

3 | RESULTS

Of 695 randomized patients, one did not receive study medication,

leaving 231, 230 and 233 patients in the exenatide once weekly plus

dapagliflozin, exenatide once weekly and dapagliflozin groups, respec-

tively. Baseline characteristics were similar among treatment groups,

with the exception of fewer women in the exenatide once weekly

group and fewer Hispanic/Latino patients in the dapagliflozin group.6

3.1 | Change in HbA1c

Clinically relevant HbA1c reductions were observed with all treat-

ments across all subgroups. HbA1c reductions were greater with ex-

enatide once weekly plus dapagliflozin than with either exenatide

once weekly or dapagliflozin alone in all adequately sized subgroups.

After 28 weeks, HbA1c was reduced with all treatments across all

baseline HbA1c subgroups, with no evidence of a treatment-by-

subgroup interaction (P = .978; Table 1). HbA1c reductions were

greater with increasing baseline HbA1c. Small numbers of patients in

the HbA1c <8.0% (<64 mmol/mol) subgroup limited the interpretabil-

ity of the interaction P value.

A potential treatment-by-subgroup interaction was observed

for HbA1c change by baseline age subgroup (P = .016; Figure 1A),

although there were too few patients aged ≥65 years in each treat-

ment group for this to be conclusive. HbA1c reductions were

greater for patients aged ≥65 years vs <65 years with exenatide

once weekly plus dapagliflozin, while this relationship was reversed

for exenatide once weekly alone and dapagliflozin alone (Fig-

ure 1A).

Reductions in HbA1c were observed in all treatment groups

across all baseline BMI and T2DM duration subgroups (Table 1), with

no evidence of treatment-by-subgroup interactions. By contrast, a

potential treatment-by-subgroup interaction was observed for HbA1c

change by baseline eGFR (P = .097; Figure 1B). HbA1c reductions

were greater for patients with eGFR ≥90 mL/min/1.73 m2 vs ≥60 to

<90 mL/min/1.73 m2 in the exenatide once weekly plus dapagliflozin

and dapagliflozin alone groups, whereas this pattern was not observed

with exenatide once weekly alone. In addition, sex, race or ethnicity

did not differentially affect the improvements in HbA1c observed with

the three treatments (Table 1); however, the interpretability of the

interaction term for the race subgroup was limited by the small num-

bers in some of the race subgroups.
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3.2 | Change in body weight

Body weight decreased from baseline with all three treatments in all

subgroups (Table S1); greater reductions were seen with exenatide

once weekly plus dapagliflozin than with exenatide once weekly or

dapagliflozin alone across all adequately sized subgroups. A potential

treatment-by-subgroup interaction was found for sex (P = .099;

Table S1), related to the smaller reduction in body weight observed

among men in the group receiving exenatide once weekly alone. In all

treatment groups, body weight reductions were greater for women

than men. Reductions in body weight were numerically greater for

patients with baseline HbA1c ≥8.0% to <9.0% (≥64 to <75 mmol/mol)

compared with ≥9.0% (≥75 mmol/mol) in the groups receiving exena-

tide once weekly plus dapagliflozin or exenatide once weekly alone,

although evidence of a treatment-by-subgroup interaction (P = .918)

was not observed. As with the analysis of HbA1c change, small patient

numbers in the HbA1c <8.0% (<64 mmol/mol) subgroup limited the

interpretability of the interaction P value in this subgroup.

4 | DISCUSSION

The results of the present analysis show that the combination of ex-

enatide once weekly plus dapagliflozin was effective in reducing

HbA1c and body weight irrespective of sex, age, body weight, race,

ethnicity or disease characteristics. While a potential treatment-by-

subgroup interaction was observed between age and the HbA1c

change, the subgroup of patients aged ≥65 years was small, which

limited the interpretability of the interaction term. Moreover, the

results did not suggest a mechanistic explanation for differences

according to age and, therefore, should be interpreted with caution.

As expected, a potential treatment-by-subgroup interaction was

observed for change in HbA1c by eGFR in the dapagliflozin-containing

treatment groups; HbA1c reductions were greater for patients with

eGFR ≥90 mL/min/1.73 m2 vs eGFR ≥60 to <90 mL/min/1.73 m2,

consistent with the mechanism of action of dapagliflozin, which blocks

the reabsorption of glucose in the kidney and is dependent on plasma

glucose and glomerular filtration rate. The small number of patients

with eGFR <60 mL/min/1.73 m2 limited the interpretability of these

findings. Weight loss appeared greater for patients with baseline

HbA1c ≥8.0% to <9.0% (≥64 to <75 mmol/mol) vs ≥9.0% (≥75 mmol/

mol), potentially because higher baseline HbA1c was associated with

a catabolic state and weight loss was attenuated by improved glycae-

mic control, with improvement in catabolic state6; there were few

patients with baseline HbA1c <8.0% (<64 mmol/mol), which limits the

interpretability of the interaction P value. Finally, there was evidence

of a potential interaction between sex and body weight change.

TABLE 1 Change in HbA1c (mmol/mol) from baseline to week 28 by subgroup

Baseline subgroup
Exenatide once
weekly + dapagliflozin

Exenatide once
weekly + placebo

Dapagliflozin +
placebo

Interaction
P value

HbA1ca (n for subgroups) (11/74/108) (13/71/100) (14/76/106) .978

<8.0% (<64 mmol/mol) −16.7 � 4.2 −7.5 � 3.9 −10.8 � 3.8

≥8.0 to <9.0% (≥64 to <75 mmol/mol) −18.0 � 1.6 −13.7 � 1.6 −10.7 � 1.6

≥9.0% (≥75 mmol/mol) −24.7 � 1.3 −21.4 � 1.3 −19.0 � 1.3

BMI (n for subgroups) (13/63/117) (12/65/107) (12/49/135) .906

<25 kg/m2 −23.1 � 3.7 −20.4 � 3.8 −20.1 � 3.9

≥25 to <30 kg/m2 −20.6 � 1.7 −16.5 � 1.7 −14.1 � 2.0

≥30 kg/m2 −22.1 � 1.3 −17.8 � 1.3 −15.1 � 1.2

Sex (n for subgroups) (84/109) (96/88) (93/103) .550

Men −21.0 � 1.5 −17.7 � 1.4 −15.8 � 1.4

Women −22.2 � 1.3 −17.4 � 1.4 −14.6 � 1.4

Race (n for subgroups) (161/28/3/0/1) (161/20/1/2/0) (165/24/1/0/6) .645

White −21.3 � 1.2 −17.3 � 1.2 −15.0 � 1.2

Black/African American −23.6 � 2.6 −18.8 � 3.0 −13.0 � 2.6

Asian −8.4 � 8.3 −17.7 � 14.4 −15.3 � 14.4

American Indian/Alaskan Native – −9.1 � 10.2 –

Other −19.1 � 14.4 − −24.8 � 5.9

Ethnicity (n for subgroups) (76/117) (68/116) (72/124) .396

Hispanic/Latino −17.9 � 1.6 −14.8 � 1.7 −14.6 � 1.7

Non-Hispanic/Latino −23.5 � 1.3 −18.7 � 1.3 −15.0 � 1.2

T2DM duration (n for subgroups) (42/100/51) (42/101/41) (40/110/46) .633

<3 years −24.4 � 2.2 −20.6 � 2.2 −19.5 � 2.1

≥3 to ≤10 years −20.3 � 1.4 −16.9 � 1.4 −14.4 � 1.3

>10 years −21.5 � 2.0 −16.0 � 2.1 −12.4 � 2.1

Abbreviations: BMI, body mass index; HbA1c, glycated haemoglobin; T2DM, type 2 diabetes mellitus. Data are least-squares mean � standard error,
unless otherwise specified. Conversion calculator for HbA1c (mmol/mol to %): http://www.ngsp.org/convert2.asp

a Study inclusion criteria required patients to have an HbA1c of 64 to 108 mmol/mol (8.0%-12.0%) at screening, but HbA1c decreased to <64 mmol/mol
(<8.0%) between screening and baseline measurements in some patients.
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Weight loss was greater among women than men; however, this

potential interaction may be related to the smaller-than-expected

weight loss in men receiving exenatide once weekly.

As expected, the combination of exenatide once weekly plus

dapagliflozin reduced HbA1c and body weight more than either drug

alone across all adequately sized subgroups. This was consistent with

the results for the overall study population, in which exenatide once

weekly plus dapagliflozin produced significantly greater reductions in

HbA1c and body weight than exenatide once weekly or dapagliflozin

alone (−21.9 vs −17.5 and − 15.3 mmol/mol [−2.0%, −1.6% and

−1.4%] and −3.55 vs −1.56 and −2.22 kg, respectively).6 To date, the

DURATION-8 study is the only randomized controlled trial of an

SGLT2 inhibitor and GLP-1RA combination in patients with T2DM

for which results have been published. However, another study

examined the effects of this combination in individuals with obesity

without T2DM and found that those treated with exenatide once

weekly plus dapagliflozin had a significantly greater reduction in body

weight after 24 weeks than the placebo group (−4.48 vs −0.35 kg,

respectively).7 Results from the AWARD-10 study (NCT02597049),

when available, will provide further information on the effects of

combination therapy with these two glucose-lowering therapy

classes.

This analysis was not designed to make statistical comparisons

between treatments within each subgroup or to identify subgroups in
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FIGURE 1 Glycated haemoglobin (HbA1c)

decrease from baseline to week 28
according to A, baseline age subgroups (<65
or ≥65 years) and B, baseline estimated
glomerular filtration rate (eGFR) subgroups
(<60, ≥60 to <90, or ≥90 mL/min/1.73 m2).
LSM, least-squares mean; SE, standard
error. Conversion calculator for HbA1c
(mmol/mol to %): http://www.ngsp.org/
convert2.asp
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which a treatment was more or less effective than in the overall

intention-to-treat population; however, to the best of our knowledge,

this is the first analysis evaluating potential treatment-by-subgroup

interactions for concomitant administration of a GLP-1RA/SGLT2

inhibitor combination in patients with T2DM. Furthermore, there are

several published reports investigating the effects of a GLP-1RA or

SGLT2 inhibitor individually according to various baseline

characteristics.

Analyses of exenatide twice daily treatment have shown that

reductions in HbA1c and body weight are generally unaffected by

baseline HbA1c or baseline BMI8–10; however, one study found that

patients with a T2DM duration of >15 years lost more weight with

exenatide twice daily vs placebo than patients with a shorter disease

duration.8 In a study investigating exenatide twice daily and once

weekly, HbA1c reductions with exenatide twice daily were greater

among Asian patients vs white patients (P < .0001), but weight loss

was greater among white patients.11 There was no effect of race on

HbA1c reduction with exenatide once weekly in this study, although

white patients lost more weight than Asian patients with exenatide

once weekly.11 A pooled analysis of the effect of exenatide once

weekly according to age, sex, race, T2DM duration, and BMI showed

no differences in HbA1c and body weight reductions in any of the

subpopulations investigated.12 Although some studies investigating

treatment with exenatide twice daily10 or dulaglutide13 showed no

impact of sex on the change in body weight in people with T2DM,

recent analyses of dulaglutide data found weight loss was greater for

women than men.14,15

There are also studies evaluating the effect of baseline character-

istics on SGLT2 inhibitor efficacy. Analyses of canagliflozin data sug-

gest that reductions in HbA1c and body weight with canagliflozin are

not affected by race16,17; however, HbA1c reductions were greater in

patients with a higher baseline HbA1c than those with a lower base-

line HbA1c.18 A pooled analysis of the effect of dapagliflozin on car-

diovascular risk factors according to eGFR confirmed the decreased

efficacy in reducing HbA1c among patients with eGFR ≥45 to

<60 mL/min/1.73 m2 compared with those with eGFR ≥60 to <90

or ≥ 90 mL/min/1.73 m2 (interaction P < .001), with no influence on

the effect of treatment on body weight.19 Finally, an interim analysis

of the ASSIGN-K study showed no relationship between sex and

weight loss in Japanese patients with T2DM.20

The present analysis has some limitations. Primarily, the small size

of some subpopulations limited the interpretability of the results.

Some weight analyses were performed post hoc, with the inherent

limitations of such analyses. Furthermore, there was no adjustment

for multiplicity.

In conclusion, treatment with exenatide once weekly plus dapagli-

flozin reduced HbA1c and body weight across all patient subgroups

and was more effective than exenatide once weekly or dapagliflozin

alone in all adequately sized subgroups. This was consistent with the

results for the overall study population. Potential treatment-by-

subgroup interactions were observed for age and eGFR when evaluat-

ing changes in HbA1c, and for sex when evaluating changes in body

weight. No other treatment-by-subgroup interactions were observed.
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