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1 | INTRODUCTION

Type 2 diabetes (T2D) is a progressive disease with complex aetiology

and pathophysiology. Patients are diagnosed and managed in different

Aims: To evaluate the efficacy and safety of dulaglutide 1.5 and 0.75 mg in patients with type
2 diabetes by subgroups of gender, duration of diabetes and baseline glycated haemoglobin
(HbA1c) in the dulaglutide clinical development programme (AWARD-1 to -6 and -8 clinical trials).
Methods: Change in HbAlc was analysed by gender, duration of diabetes (<5, =5 years and
<10, 210 years), and baseline HbA1c (<8.5%, 28.5%) in pooled and individual studies. Changes
from baseline in weight, hypoglycaemia and gastrointestinal adverse events were evaluated for
individual trials.

Results: In the pooled analysis of patients treated with dulaglutide 1.5 mg at 6 months, the reduc-
tions in HbA1c from baseline were similar across gender (men: least squares [LS] mean -1.26%
[95% confidence interval {Cl} -1.36, -1.16]; women: LS mean -1.33% [95% Cl -1.43, -1.24]) and
among duration of diabetes subgroups (<5 years: LS mean -1.32% [95% Cl -1.43, -1.22]; =5 and
<10 years: LS mean -1.33% [95% Cl -1.43, -1.22]; 210 years: -1.24% [95% Cl -1.35, -1.14]).
Patients with baseline HbAlc 28.5% had greater HbAlc reductions than patients with baseline
HbAlc <8.5%, (28.5%: LS mean -1.86% [95% Cl -1.97, -1.75]; <8.5%: LS mean -1.02% [95%
Cl -1.12, -0.93]). Reductions in fasting blood glucose (FBG) were consistent with HbA1c changes.
Similar results were observed with dulaglutide 0.75 mg. In general, body weight changes were simi-
lar among duration of diabetes and in baseline HbAlc subgroups, respectively; women had a
numerically greater weight loss or less weight gain than men with both dulaglutide doses. There
was no clinically meaningful difference in hypoglycaemia trends by gender or duration of diabetes.
Hypoglycaemia incidence and rate were generally lower in patients with baseline HbAlc >8.5%
than in those with <8.5%, except for the AWARD-4 study (combination with mealtime insulin).
Conclusions: Across the AWARD studies, dulaglutide demonstrated significant improvements
in glycaemic control irrespective of gender, duration of diabetes, or baseline HbAlc, with
greater HbAl1c and FBG reductions in patients with a higher baseline HbAlc. Dulaglutide was

well tolerated, with a safety profile similar to other glucagon-like peptide-1 receptor agonists.
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stages of the illness. Moreover, given the progressive nature of T2D
and despite treatment, glycaemic control tends to deteriorate over time,
making it necessary to advance to more complex medication regimens.

Patient characteristics may interfere with the effectiveness of some
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anti-hyperglycaemic medications.® It is important to know to what
extent patients may benefit from a particular therapy, depending on the
stage of the disease such as duration of diabetes, baseline glycated hae-
moglobin (HbA1c) and individual characteristics such as gender. Data
obtained on treatment effects in patients with T2D according to differ-
ent demographic profiles and baseline characteristics are of value for
the development of personalized therapies.

Dulaglutide, a once-weekly glucagon-like peptide-1 (GLP-1)
receptor agonist, is approved in the USA, the European Union and
other countries to treat hyperglycaemia in adult patients with T2D.
The efficacy and safety of once-weekly dulaglutide 1.5 and 0.75 mg
were investigated across the diabetes treatment continuum in the
Assessment of Weekly AdministRation of LY2189265 in Diabetes
(AWARD) trials. In these studies, dulaglutide was used as monother-
apy, combination therapy with one or two oral antihyperglycaemic
medications, or with mealtime insulin lispro.2~? At the primary end-
point, dulaglutide 1.5 mg achieved significantly greater reductions in
HbA1c compared with metformin,? sitagliptin,® placebo,®>® exenatide
twice daily,” and insulin glargine,®” and achieved similar reduction
compared with liraglutide 1.8 mg/d.* Dulaglutide 0.75 mg achieved
significantly greater reductions in HbAlc vs metformin,? sitagliptin,
exenatide twice daily,” and insulin glargine in combination with insulin
lispro with or without metformin,” and similar reductions compared
with insulin glargine added to metformin and glimepiride®; however,
the effects of dulaglutide on patients with different demographic pro-
files and baseline characteristics including gender, duration of diabe-
tes, and baseline HbA1c in these trials have not yet been reported.

The aim of the present post hoc analyses was to evaluate the
efficacy and safety of once-weekly dulaglutide in patients with T2D
who participated in the dulaglutide phase Il studies, stratified into
subgroups based on gender, duration of diabetes (<5, =5 years and
<10, 210 years), and baseline HbA1c (<8.5%, 28.5%).

2 | RESEARCH DESIGN AND METHODS

21 |

The 7 AWARD clinical trials (AWARD-1 to -6 and -8) included in the
present analyses were randomized controlled clinical studies ranging
from 24 to 104 weeks' duration, with a total of 5470 patients. They
were designed to evaluate the safety and efficacy of dulaglutide in

Design of clinical trial programme

adult patients with T2D, with primary endpoints at 6 or 12 months,
depending on the individual study. The primary objective of the trials
was to assess dulaglutide vs placebo and/or active comparators for
HbA1c change from baseline. Detailed methods of the individual

trials have been previously published.?~8

2.2 | Statistical analyses

The efficacy and safety of dulaglutide 1.5 mg and dulaglutide 0.75 mg
in patients were further evaluated by subgroups of gender, duration of
diabetes (<5, =5 years and <10, and 210 years), and baseline HbA1lc
(<8.5% and 28.5%). The analyses were performed on the intention-to-
treat population (randomized patients who received at least 1 dose of

study medication). All efficacy analyses of changes from baseline in

HbA1c and fasting blood glucose (FBG) were conducted on pooled
studies at 6 months, as this was a common efficacy time point for all
7 AWARD studies. Additional analyses were conducted at 12 months
for the 5 studies that had this time point in common (except AWARD-6
and -8). In addition, change in HbA1c was also analysed by individual
study. As a result of different background therapies interacting with
body weight and potential confounders of safety measures, weight
change from baseline and the safety measures were analysed by indi-
vidual study. Weight change was analysed at 6 months. The incidence
of all hypoglycaemia (total hypoglycaemia, plasma glucose <3.9 mmol/L
[70 mg/dL]) and severe hypoglycaemia (defined as requiring assistance)
episodes,'© and gastrointestinal adverse events focusing on nausea,
vomiting and diarrhoea were summarized at final endpoints. The ana-
lyses of pooled data for changes in HbAlc and change in FBG were
conducted using analysis of covariance (ANCOVA), with model terms
baseline value, study, country, treatment, baseline characteristic groups
(gender, duration of diabetes), and baseline characteristic groups by
treatment interaction. The analyses of change in HbAlc and weight for
individual studies were conducted using ANCOVA, including study-
specific stratification factors, treatment, baseline characteristic groups
(gender, duration of diabetes), baseline characteristic groups by treat-
ment interaction and baseline value as covariates. Similar models were
used when the baseline characteristic group was HbAlc; however,
because of the high correlation between baseline value and HbA1c sub-
group category, baseline value was not included as a covariate in the
analyses of change in HbA1c or FBG. Least squares (LS) means and cor-
responding 95% confidence intervals (Cls) are presented. Changes were
considered statistically significant when the 95% Cl did not include
0. The last observation was carried forward for missing data. Analyses
of changes from baseline in HbA1c using a mixed model for repeated
measures (MMRM) at 6 and 12 months were also conducted as sensi-

tivity analyses.

3 | RESULTS

In the present analyses of 7 phase lll studies (Table S1, Supporting Infor-
mation), a total of 5470 patients with T2D were included: 1958 (dula-
glutide 1.5 mg), 1417 (dulaglutide 0.75 mg), 1717 (active comparators),
and 378 (placebo). Patient numbers for gender, duration of diabetes,
and baseline HbAlc subgroups for individual studies are listed in
Table S2, Supporting Information. In general, the distribution for gender,
duration of diabetes, and HbA1c at baseline was similar in both dulaglu-
tide 1.5 mg and 0.75 mg treatment arms (Table 1). Patients with longer
duration of diabetes tended to be older, had numerically higher baseline
HbAlc and FBG values, and were under more intensive antihypergly-
caemic treatment. Patients with greater baseline HbAlc tended to have

longer duration of diabetes and higher baseline FBG values.

3.1 | HbA1c, FBG reductions and weight changes

311 |
gender

HbA1c, FBG reductions and weight changes by

At 6 months (Figure 1A), patients who received dulaglutide 1.5 and

0.75 mg experienced significant reductions in HbA1lc, and the gender



TABLE1 Demographic and baseline characteristics of pooled analysis
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Baseline HbA1c (%)

DU 1.5 mg
<8.5

Duration of diabetes (years)

DU 1.5 mg

<5

Gender

DU 0.75 mg

<8.5
963

DU 0.75 mg

<5

DU 0.75 mg
Male

704

0

DU 1.5 mg
Male
969

210
519

5to 10
370

210
633

5to 10
601

Female
713

Female
989

452

666

528 1289

724

Patient number

214 (47.3)
56.2 (9.3)
90.5 (18.8)

498 (51.7)
32.3(5.2)

337 (50.6)
55.9 (9.9)

650 (50.4)
56.6 (10.0)
90.2 (18.2)

324 (5.2)

242 (46.6)
60.0 (8.5)

183 (49.5)
55.4 (8.9)
89.3 (18.3)
31.9 (4.9)
8.1(1.0)

288 (54.5)

303 (47.9)
60.1 (9.0)
87.6 (18.0)
31.3(5.0)
8.4 (1.1)

300 (49.9)
56.4 (9.5)

386 (53.3)

713 (100)
55.8 (9.8)
84.5 (16.9)

33.0(5.5)

989 (100)
55.9 (10.1)
84.3 (16.8)

32.9 (5.5)

Female, n (%)

56.4 (10.0)
90.2 (19.1)

324 (5.4)

53.5(10.4)
92.0(19.8)
33.0 (5.6)

53.1 (10.0)
92.7 (19.2)
33.3(5.5)
7.9 (1.0)

56.9 (9.7)
96.0 (19.3)
31.7 (5.0)
8.1(1.1)

56.8 (9.8)

Age, years
Weight, kg

89.9 (19.3)
32.0(5.3)

89.2 (18.7)
32.0(5.3)

89.6 (18.1)
32.1(5.1)

96.1 (18.4)
31.6 (4.9)
8.1 (1.0

BMI, kg/m?
HbA1lc, %

8.2 (1.0 7.8 (1.1) 8.4 (1.1) 7.5 (0.5) 9.3(0.8) 7.5(0.6) 9.4 (0.8)

8.0 (1.1)

8.1(1.0)

168.9 (51.5) 164.6 (52.5) 165.0 (51.6) 157.7 (48.8) 160.7 (49.5) 167.9 (50.4) 172.4 (55.6) 158.2 (50.0) 162.5 (50.0) 163.6 (50.7) 149.4 (37.9) 200.2 (59.0) 144.8 (36.1) 196.2 (57.7)

9.4 (2.9)

Duration of diabetes, years 8.2 (6.2)

FBG, mg/dL
Prior OAM use, n (%)

10.9 (3.2)
9.6 (6.4)

9.2(2.9) 8.8(2.7) 8.9 (2.8) 9.3(2.8) 9.6 (3.1) 8.8 (2.8) 9.0 (2.8) 9.1(2.8) 8.3(2.1) 11.1(3.3) 8.0(2.0)
7.7 (6.0) 2.5(1.3) 6.9 (1.5) 2.6(1.2) 6.9 (1.4) 7.4 (6.2) 9.0 (6.1) 7.5 (6.0)

8.6 (6.4)

9.1(2.9)
7.7 (6.2)

mmol/L

14.7 (5.2)

15.1 (5.4)

64 (14.2)

239 (24.8)
275 (28.6)
284 (29.5)

66 (17.8) 50 (9.6) 242 (18.8) 68(10.2)
87 (23.5)

187 (35.4)
217 (41.1)
91(17.2)
33(6.3)

176 (17.8) 128(18.2) 175(24.5) 206 (28.5) 66(11.0) 39 (6.2)
200 (28.1)

476 (48.1)

135 (13.9)
423 (43.7)

No OAM
1 0OAM

103 (22.8)
159 (35.2)
126 (27.9)

298 (44.7)
163 (24.5)
137 (20.6)

601 (46.6)

290 (22.5)

74 (14.3)

388 (53.6) 302(50.2) 209 (33.0)
194 (30.6)
191 (30.2)

178 (25.3)
250 (35.5)

201 (38.7)
194 (37.4)

151 (40.8)
66 (17.8)

158 (26.3)
75 (12.5)

251 (25.9) 202 (20.4) 193 (27.1) 101 (14.0)
135(13.7) 29 (4.0)

160 (16.5)

>1 OAM

165 (17.1)

156 (12.1)

145 (20.3)

148 (21.0)

Insulin + OAM(s)

Abbreviations: BMI, body mass index; DU, dulaglutide; FBG, fasting blood glucose; HbAlc, glycated haemoglobin Alc; OAM, oral anti-diabetic medication.

All data are presented as mean (standard deviation) unless otherwise indicated. No formal statistical test on baseline differences was conducted.

subgroups were similar (ANCOVA with LOCF analysis): LS means:
-1.26% (95% Cl -1.36, -1.16) for men and -1.33% (95% ClI -1.43,
-1.24) for women receiving dulaglutide 1.5 mg; and -1.09% (95%
Cl -1.19, -0.98) for men and -1.16% (95% Cl -1.26, -1.06) for
women receiving dulaglutide 0.75 mg. Significant reductions in
HbA1c for both treatments in men and women (Figure 1B) were also
observed at 12 months, and the LS mean reductions were similar:
dulaglutide 1.5 mg, men: -1.21% (95% Cl -1.32, -1.11), women:
-1.28% (95% Cl -1.38, -1.17); dulaglutide 0.75 mg, men: -1.01%
(95% CI -1.13, -0.90), women: -1.04% (95% Cl -1.15, -0.92).
MMRM pooled analysis at 6 and 12 months also showed similar
HbA1c reductions in men and women for both dulaglutide doses,
confirming the ANCOVA analysis (data not shown). ANCOVA ana-
lyses of HbAlc reductions from baseline in individual studies, in gen-
eral, showed similar reductions in men and women at 6 months for
both dulaglutide doses (Table S3, Supporting Information).

In line with changes in HbAlc, the FBG reductions were also
similar in men and women for both dulaglutide 1.5 and 0.75 mg treat-
ments at 6 and 12 months (Figure 2A,B and Table S4, Supporting
Information).

In general, women had a numerically somewhat greater weight
loss, or less weight gain, than men with both dulaglutide doses in all
studies except for the dulaglutide 0.75 mg group in the AWARD-1
study (Table 2).

3.1.2 | HbA1c, FBG reductions and weight changes by
duration of diabetes

In the pooled analysis (Figure 1A), there were significant HbA1c reduc-
tions from baseline at 6 months in both the dulaglutide 1.5 mg and
dulaglutide 0.75 mg arms among all duration of diabetes subgroups.
The HbA1c reductions for each dulaglutide dose were similar among
the duration of diabetes subgroups (ANCOVA with LOCF analysis): LS
means: dulaglutide 1.5 mg, <5 years: -1.32% (95% Cl -1.43, -1.22), 25
and <10 years: -1.33% (95% Cl -1.43, -1.22), 210 years: -1.24% (95%
Cl -1.35, -1.14); dulaglutide 0.75 mg, <5 years: -1.16% (95% Cl -1.28,
-1.05), 25 and <10 years: -1.12% (95% Cl -1.24, -1.00), 210 years:
-1.09% (95% ClI -1.20, -0.98). At 12 months, the HbA1c reductions
(Figure 1B) were also similar in patients with different duration of dia-
betes: dulaglutide 1.5 mg, <5 years: -1.25% (95% Cl -1.37, -1.13), 25
and <10 years: -1.28% (95% Cl -1.40, -1.16), 210 years: -1.21% (95%
Cl -1.33, -1.09); dulaglutide 0.75 mg, <5 years: -1.05% (95% Cl -1.18,
-0.92), 25 and <10 years: -0.99% (95% Cl -1.13, -0.86), 210 years:
-1.02% (95% Cl -1.15, -0.90). MMRM pooled analysis at 6 and
12 months showed similar HbA1c reductions among duration of diabe-
tes subgroups, consistent with using ANCOVA analysis (data not
shown). ANCOVA analyses of HbA1c reductions from baseline in indi-
vidual studies also demonstrated similar results among duration of dia-
betes subgroups at 6 months for both dulaglutide doses (Table S3,
Supporting Information).

The FBG reductions were similar among duration of diabetes
subgroups for both dulaglutide 1.5 and 0.75 mg treatments at 6 and
12 months (Figure 2A and B, Table S4, Supporting Information).

Body weight changes were generally similar among duration of
diabetes subgroups with both dulaglutide doses in all studies
(Table 2).



GALLWITZ T AL

w2 | WILEY

A
Gender
Male —@—
DU1.5mg Female —@—
Male —o—
DU 0.75 mg Female
Duration of diabetes, years
<5 —@—i
DU 1.5 mg 25 and <10 ——
210 —e—
<5 —@—i
DU 0.75 mg 25 and <10 —&—
210 —@—
Baseline HbA1c, %
<8.5 ——
DU 1.5 mg >8.5
<8.5 —@—
DU 0.75
mg 28.5 ——
-2 -1.5 -0.5 0
HbA1c change from baseline at 6 months (%)
B
Gender
DU 1.5 mg ra'e °
emale —@—
DU 0.75 mg Male N
Female ——
Duration of diabetes, years
<5 —@—
DU 1.5 mg 25 and <10 —@—
210 —e—
<5 — @
DU 0.75 mg 25 and <10 —@—
210 - o
Baseline HbA1c, %
<8.5 —@—
DU 1.5
mg 28.5 ——
DU 0.75 mg ;g: —— FIGUI.QE 1 Change in HbAlc from
. —— baseline at A, 6 months and B, 12 months.
f T T Data are LS means (95% Cl), intention-to-
-2 1.5 -0.5 0

HbA1c change from baseline at 12 months (%)

3.1.3 | HbAlc, FBG reductions and weight changes by
baseline HbA1c

In the pooled analysis, at 6 months, in both HbA1c subgroups, dula-
glutide 1.5 and 0.75 mg treatments resulted in significant HbA1c
reductions with greater HbA1c reductions observed for patients with
baseline HbAlc 28.5% than for patients with baseline HbAlc <8.5%
(Figure 1A; ANCOVA with LOCF analysis): LS mean: dulaglutide
1.5 mg, <8.5%: -1.02% (95% Cl -1.12, -0.93); 28.5%: -1.86% (95%
Cl -1.97, -1.75); dulaglutide 0.75 mg, <8.5%: -0.83% (95% Cl -0.93,
-0.73); 28.5%: -1.75% (95% ClI -1.87, -1.62). At 12 months, the

treat, LOCF ANCOVA analysis. DU,
dulaglutide

greater Hb1Ac reductions (Figure 1B) for patients with baseline
HbA1c 28.5% were maintained: dulaglutide 1.5 mg, <8.5%: -0.98%
(95% Cl -1.09, -0.88); 28.5%: -1.80% (95% ClI -1.92, -1.68); dulaglu-
tide 0.75 mg, <8.5%: -0.75% (95% Cl -0.86, -0.63); 28.5%: -1.61%
(95% Cl -1.75, -1.48). MMRM pooled analysis at 6 and 12 months
also showed similar results to those observed with ANCOVA for
HbA1c reductions in patients with baseline HbAlc <8.5% and 28.5%,
respectively (data not shown). Results of HbAlc reductions from
baseline in individual studies with ANCOVA analysis were also con-

sistent with those observed in the pooled analysis at 6 months, with
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A
Gender
Male ——
DU 1.5 mg Female ——
DU 0.75 mg Male *
Female ——
Duration of diabetes, years
<5 —@—
DU 1.5 mg 25 and <10 ——
210 ——
<5 ——
DU 0.75 mg 25 and <10 —e—
210 —e—
Baseline HbA1c, %
<8.5 ——
DU1.5m
9 285 — e
<8.5 ——
DU 0.76 m
-4.00 -3.00 -2.00 -1.00 0.00

Fasting blood glucose change from baseline at 6 months (mmol/L)

B
Gender
DU 1.5 mg ra'e ¢
emale ——
DU 0.75 mg Male d
Female ——
Duration of diabetes, years
<5 ——
DU 1.5 mg 25 and <10 ——
210 ——
<5 ——
DU 0.75 mg 25 and <10 ——
210 — e
Baseline HbA1c, %
<8.5 ——
DU 1.5 mg >8.5
DU 0.75 mg 8.5 ¢
FIGURE 2 Change of FBG from baseline 28.5 —
at A, 6 months and B, 12 months. Data are r T T T
LS means (95% Cl), intention-to-treat, -4.00 -3.00 -2.00 -1.00 0.00
LOCF ANCOVA analysis. DU, dulaglutide Fasting blood glucose change from baseline at 12 months (mmol/L)

significant reductions seen in both dulaglutide doses but were gener- 3.2 | Hypoglycaemia
ally greater for patients with baseline HbAlc 28.5% than patients
with HbA1c <8.5% (Table S3, Supporting Information).

Consistent with HbAlc, the FBG reductions were greater in

Hypoglycaemia was analysed by study and not pooled because
patients were on different concomitant therapies (non-insulin secreta-

. . . . . . . gogues, insulin secretagogues and insulin). In general, the incidences
patients with baseline 28.5% than in patients with baseline HbA1c

<8.5% for both dulaglutide 1.5 and 0.75 mg treatments at 6 and
12 months (Figure 2A,B and Table 5S4, Supporting Information).

of total hypoglycaemia with dulaglutide treatment were higher in the
studies with insulin secretagogues or insulin as concomitant medica-
tions (AWARD-2, -4, and -8) as compared with the other AWARD
studies, and were consistent with that which has been observed in
studies on other GLP-1 receptor agonists (AWARD-1 and -6; Table 3).

Overall, severe hypoglycaemia during dulaglutide treatment was
weight reduction only in patients with baseline HbAlc <8.5% (Table 2). low.” Severe hypoglycaemia was infrequent, with a total of

Dulaglutide achieved a similar effect on weight in patients with
baseline HbAl1c 28.5% and those with <8.5%, except in AWARD-4 in

which dulaglutide in combination with mealtime insulin lispro resulted in
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20 episodes in patients treated with comparators (2 episodes in
patients treated with exenatide twice daily in AWARD-1, and 18 epi-
sodes in patients treated with insulin glargine in AWARD-2 and -4),
and 20 episodes in dulaglutide-treated patients: 12 in the dulaglutide
1.5 mg group (10 in combination with mealtime insulin and 2 in com-
bination with metformin and glimepiride) and 8 in the dulaglutide
0.75 mg group (all in combination with mealtime insulin).

Total hypoglycaemia incidence was similar in men and women
and in patients with different duration of diabetes when treated with
either of the dulaglutide doses during the period of drug exposure for
each individual study (Table 3). The incidence of total hypoglycaemia
was generally lower in patients with baseline HbAlc 28.5% than in
those with baseline HbA1c <8.5% in the dulaglutide arms of all stud-
ies except for AWARD-4, in which patients were treated in combina-
tion with mealtime insulin lispro. In AWARD-4, the hypoglycaemia
incidence was similar between baseline HbAlc subgroups with both
dulaglutide doses (Table 3).

3.3 | Gastrointestinal adverse events

Gastrointestinal adverse events, the most common treatment-
emergent adverse events, were mild to moderate and transient in
nature with dulaglutide. The percentages of patients reporting gastro-
intestinal adverse events including nausea, vomiting, and diarrhoea in
the individual studies according to gender, duration of diabetes, and
baseline HbAlc are shown in Table S4, Supporting Information. In
the present analysis, our data showed that women in general had
numerically higher incidences of nausea and vomiting, and this was
also observed with some of the comparators in the individual studies
(metformin, liraglutide, exenatide twice daily, and insulin glargine).
There was no observed trend for the differences in the incidence of
gastrointestinal adverse events experienced by dulaglutide-treated

patients by duration of diabetes or baseline HbAlc.

4 | DISCUSSION

In this post hoc analyses of patients from 7 phase lll studies, signifi-
cant reductions in HbAlc with dulaglutide 1.5 and 0.75 mg were
achieved regardless of gender, duration of diabetes, or baseline
HbA1c at both 6 and 12 months. The reductions in HbA1c were simi-
lar in men and women, in patients with different duration of diabetes,
and greater in patients with baseline HbAlc 28.5% compared with
patients with baseline HbAlc <8.5%. Similarly, the FBG reductions
were consistent with HbAl1c reductions in both dulaglutide doses at
6 and 12 months. All these results were consistent between pooled
and individual study analyses.

The effect of dulaglutide on weight was analysed in individual
studies rather than pooled to prevent the confounding effect on
weight of the various concomitant background medications used in
each study. At 6 months, dulaglutide showed similar effects on
weight in most of the studies across duration of diabetes and base-
line HbA1c subgroups except in AWARD-4, in which dulaglutide in
combination with mealtime insulin lispro demonstrated greater

weight reduction in patients with baseline HbAlc <8.5% probably

because of the lower dose increase of lispro in this group. Women
treated with dulaglutide had a numerically greater weight loss, or less
weight gain, compared with men in the majority of studies.

The significant improvements in glycaemic control observed in
dulaglutide-treated patients, irrespective of gender in this report, are
consistent with results observed in the subgroup analyses of exena-
tide twice daily,11 exenatide once weekly,12 and lixisenatide.®®> A
study of liraglutide in a real clinical practice context also showed no
differences in HbAlc reductions between women and men, consist-
ent with our findings.2* Furthermore, no difference in HbA1c changes
was also observed between men and women in dulaglutide-treated
Japanese patients.?® Dulaglutide-treated women from these AWARD
trials had a numerically greater weight loss or less weight gain com-
pared with men, and this is consistent with results reported with exe-
natide twice daily or once weekly.*>*? It has been hypothesized that
the differences in response may be related to interaction with other
hormones known to be different between sexes, such as leptin.
Moreover, GLP-1 receptor agonists appear to have an additive effect
on the anorexogenic response to leptin.t® Thus, this mechanism of
action could be hypothesized to account for the sex-specific differ-
ences observed. In addition, subgroup analysis of dulaglutide treat-
ment in Japanese patients also resulted in greater weight loss in
women.'® Future investigations would be needed to clarify the
observed differences in weight loss between men and women.

Dulaglutide treatment resulted in clinically meaningful reduc-
tions in HbA1c regardless of duration of diabetes in the present post
hoc analysis. Similarly, HbAlc and weight changes did not differ by
different duration of diabetes subgroups. These findings are consist-
ent with the findings that duration of diabetes had no major clini-
cally relevant effect on HbAlc reductions or weight changes in
patients treated with other GLP-1 receptor agonists, such as exena-
tide twice daily,'! exenatide once weekly,'? liraglutide,*” or albiglu-
tide treatments.?® Blonde et al.'® reported recently that there was
no evidence of smaller changes in HbAlc with longer duration of
diabetes with lixisenatide.r® All these findings suggest that GLP-1
receptor agonists may be effective in patients with advanced stages
and long duration of diabetes. In addition, dulaglutide was shown to
have significant HbAlc reduction regardless of p-cell function at
baseline.'?

Our observation that poorly controlled patients with baseline
HbA1c 28.5% had greater HbA1lc reductions compared with patients
with baseline HbAlc <8.5% is consistent with published data that
patients with lower baseline HbAlc tend to experience smaller
treatment-induced changes in HbA1c than those with higher HbAlc
at baseline.?°"22 This was also reported for liraglutide by Henry
et al.?® In that post hoc analysis of phase I, randomized controlled
trials, patients with T2D were stratified by baseline HbAlc values
into 5 categories (<7.5%, >7.5% to 8.0%, >8.0% to 8.5%, >8.5% to
9.0%, and >9.0%), and reductions in HbAlc levels with liraglutide
were generally greater in groups with higher baseline HbA1c. Similar
findings were also reported for lixisenatide, with greater reductions in
HbA1c in patients with higher baseline HbAlc levels, as shown in a
pooled analysis of the lixisenatide GetGoal studies.® Consistent with
the present analysis, studies looking at baseline factors as predictors

of outcomes in patients treated with GLP-1 receptor agonists



GALLWITZ T AL

WILEY

416

"dnoi8qns ay3 ui sjuafjed ou ‘- pa3ONPUOD SeMm S3DUBIRHIP dnoSgns Uo 1S3} [eD13SIFE)S [ewof ON (TP/Sw /) /10w ¢'gs 9s0on|8 ewse|d se pauyap si elwaedA|SodAH

"apin|Se|np ‘nQ :uoneIrsIqqy

2915 (0'88) 62T 709 (6'T6) LET €209 (0C6) €8T 6L%S (0£8) 09 €8'8¢ (1'C8) €T 6€1S (1°06) 8TT ¥9'65 (£°68)8yT  auisie|s ujnsuj
L0'6Y (S06) 1T €T9V (€06) 61T 60TS (L06) 9LT SS'LY (6€6) 29 1T (8'18) LT €L°05 (L'68) 0ET GGy (CT16) SET sw g/0NA
ey (1°98) 8TT €S0V (848) LET Sy (6'98) 99T €28 (£98) 59 689z (298)Sc 65TV (°£8) 8TT 00Ty (€98) 8€T swgTNa
7-QIVMY
0z9 (959 19 veL (9L 9Tt 269  (S94) 8L S1'8 (LTl L YLy (L09) LE 0L (6TL)T6 TL9 (6'0L) G6 °uidiels ulnsul
61e  (T9v)ev 8y ('99) L1T €S (Lv9)SL 60'c (099) 1§ 00 (£2CS) ve oLy (WvS)vL €8'c  (2€9) 98 3w gzond
LT (08Y) LY 687 (€99) 91T 0e'S  (£'S9) 69 L8 (8'19) €9 65T (0Lb) 1€ 8¢S  (1'89)SL L0 (T'19)88 3w gTNAd
-QIVMY
Ajlep ao1my
Ge0 (evI)eT vST  (6'C0) v YT’ (0'81) 0T T (1£2)9C 98'0 (S¥T)0T 19T (¢¥2) 6C G680 (€4T) LT apheusxy
€20 (89) 9 11T W12 v 680 (L9T)61 90T (9'6T) 0T 90 (5CT)8 680 (V1) vT 60 (Le1)ec  Bwssond
1440 (0'8) £ S0  (£'ST)0E 120  (88)0T 160 (891) 9T 090 (SST)TT G0 (G'GT)8T 80 (£LT1) 61 3w gTNA
T-QYVMY
[47d0) (#'9) 9 G690 (€9 €T 180 (CApA 890 (€99 0e0 (€99 790 (64 CT [40) (Lv) L apin|3edn
¥20 V) v 8’0 (§0T) 2T ¥S°0 (oo1) £ L£0 (6911 LT0 (9°2)8 8C0 (T8) et or'o (¥6) €1 3wgTNa
9-QAVMY
GE0 (cyapi €10 (€6)0C 870  (L€1)0T 900 (046 (10 (048 110 (6L€T 620 (€6 VT undi|seys
¥0'0 (c9)9 620  (86)0C S0 (£8)8 L00 (848 €10 (€6)0T 1€0  (6'8)ST 800 (81T Sws/zoNnd
020 (T9)9 620 (191)€e ¥€0 (8CT) 0T Y10 (6CT) €T €0 (8¢CT) 91 9z0 (€€1) 1T LT0 (gTT1)81 swgTNna
S-QIVMY
¥1°0 (L9 ¢ L00 (€e)t LT0 (VAVAR" 000 (000 €20 (S01)¢C ¥1°0 (€9)¢ 800 (91 ogade|d
80 (e11)CT €5e  (982) 8¢ 86C (V'81) vl /ST (S5C2) 0T 9s'c (912) 9T ov'T  (£02) 8T sy'e  (C12)ee 3w g1 Nd
8-QIVMY
oo (S€T) L 820 (6'€T)0E 000 (000 w0 (8GT)€ 0€0 (L€T)¥E €0 (0'ST) CC 9z0 (¥ st UIULIOJISIN
000 (00)0 LS50 (Ov1) 1€ 69T  (L99)¢C €zo (TT1)7 9%'0 (6°0T)8Z oo (8TT)81 950 (0T1)€T  Bwszond
210 Ty e 60T (0GT)€E = = w0 (002) ¢ 760 (9°CT) ¢e ev'0  (€2CT) 6T 85T (OVT) 9T swgTNd
€-QIVMY
T B e MU a0 maman M o DY mme
%G'8< %5°'8> sleak OT= sieak 0T-G sleak 6> sjewa sleN
JTVqH duljeseg sajaqelp jo uoneing J9pusn

S3IpN3S [ENPIAIPUI JO saulodpus [euly Je a3ed pue aduapidul ejwaedA|SodAy e1o] € 31avl



GALLWITZ et AL

WILEY—L%7

reported thus far indicated an association between baseline HbAlc
and change in HbA1c, such that patients with higher baseline HbA1c
usually experienced greater decreases in HbAlc.

Another important clinical characteristic hypothesized to interact
with glycaemic control with dulaglutide is baseline body mass index
(BMI); however, recent analyses found no influence of baseline BMI
on HbA1c reductions in response to dulaglutide 0.75 and 1.5 mg in
individual AWARD studies.?* Furthermore, weight changes were not
dependent on baseline BMI either.2’

Total hypoglycaemia incidence observed with dulaglutide was
similar across gender and duration of diabetes subgroups. The inci-
dence of total hypoglycaemia was generally lower in patients with
baseline HbA1c 28.5% than in those with baseline HbAlc <8.5% in
dulaglutide studies except AWARD-4, in which the hypoglycaemia
incidence was similar between baseline HbAlc subgroups with both
dulaglutide doses. Concomitant mealtime insulin lispro in AWARD-4
caused a higher level of hypoglycaemia which may have confounded
the effect of baseline HbAlc on hypoglycaemia.

The incidence of gastrointestinal adverse events on dulaglutide
treatment peaked at 2 weeks and rapidly declined over the next
4 weeks.?"® In this post hoc analysis, no consistent differences
were observed for the incidence of gastrointestinal adverse events
in dulaglutide-treated patient subgroups categorized by duration of
diabetes or baseline HbA1lc, consistent with the observation of no
striking differences seen for exenatide once weekly categorized by
duration of diabetes.*? Dulaglutide-treated women experienced
numerically higher incidences of nausea and vomiting, and this was
also observed with some of the comparators in the individual stud-
ies (metformin, liraglutide, exenatide twice daily and insulin glar-
gine), similarly to the results reported with exenatide once
weekly.1? Interestingly, we also observed numerically greater weight
reduction in women than men treated with dulaglutide in this post
hoc analysis.

Limitations in these analyses restrict the application of these data
to the larger population of patients with T2D. The analyses were post
hoc, and no placebo or active comparator data were included in the
pooled analyses. While the number of patients was large, they were
selected according to protocol-defined inclusion criteria and may not
necessarily be representative of the entire T2D patient population in
clinical practice. The mean duration of diabetes of ~8 years and the
mean age of 56 years were typical for the clinical trials, but may dif-
fer from the wider T2D population. Similarly, concomitant glucose-
lowering medications in these studies may not fully represent the var-
ious combination treatments available in daily practice. Moreover, the
durations of the studies in the present analysis were limited to 6 or
12 months, which may not reflect the effect of longer-term use of
dulaglutide.

In conclusion, treatment with dulaglutide resulted in clinically
meaningful HbAlc and FBG reductions, irrespective of gender or
duration of diabetes at baseline. The HbAlc reduction of dulaglutide
was larger in those patients with higher baseline HbAlc. The effect
of dulaglutide on weight is generally similar, irrespective of duration
of diabetes and baseline HbA1lc, but numerically greater in women.
The overall safety profile is consistent with the GLP-1 receptor ago-

nist class.
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