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1 | INTRODUCTION

The prevalence of type 2 diabetes (T2D) has been increasing at an

alarming rate in East-Asian countries over recent decades.® A national

| Wei Qing Wang MD*

Aims: To compare the efficacy and safety of once-weekly glucagon-like peptide-1 receptor agonist
dulaglutide 1.5 and 0.75 mg with glimepiride in East-Asian patients with type 2 diabetes (T2D).
Materials and methods: In this phase Ill, multinational, multicentre, double-blind, randomized,
parallel-arm, 26-week study, patients with inadequate glycaemic control were randomized 1:1:1
to once-weekly dulaglutide 1.5 or 0.75 mg or daily glimepiride (1-3 mg/d). The primary endpoint
was assessment of the non-inferiority of dulaglutide (1.5 mg), as measured by change in glycated
haemoglobin (HbA1c), compared with glimepiride using a 0.4% non-inferiority margin.

Results: A total of 737 patients were randomized (dulaglutide 1.5 mg, n = 244; dulaglutide 0.75 mg,
n = 248; glimepiride, n = 245). At week 26, both doses of dulaglutide were non-inferior and also
superior to glimepiride for HbAlc reduction from baseline with a least squares mean difference of
-6.34 mmol/mol (95% confidence interval [CI] -8.31, -4.26) or -0.58% (95% Cl -0.76, -0.39) for
dulaglutide 1.5 mg and -3.50 mmol/mol (95% Cl -5.47, -1.42) or -0.32% (95% Cl -0.50, -0.13) for
dulaglutide 0.75 mg (P < .001). A greater proportion of patients in the dulaglutide 1.5 mg group
achieved the HbA1c target of <53 mmol/mol (<7.0%) compared with the glimepiride group (74.1% vs
57.4%; P < .001). The mean body weight decreased (P < .005) and total hypoglycaemia rates were
lower (P < .001) in the dulaglutide groups compared with the glimepiride group. The most common
drug-related adverse events in both dulaglutide groups (25% of patients) included diarrhoea, nausea,
increased lipase, decreased appetite, abdominal distension and vomiting.

Conclusions: Dulaglutide (both doses) demonstrated superior glycaemic control vs glimepiride,
with a favourable tolerability and safety profile in East-Asian patients with T2D.
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epidemiological survey in 2010 on diabetes among Chinese adults
revealed that the estimated overall prevalence of diabetes was
~11.6%.2 Faced with this huge population-based challenge, emerging

antidiabetic agents must not only provide robust blood glucose
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(BG) control, but also enhance adherence to treatment and effectively

prevent the micro- and macrovascular complications of diabetes.>*
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Glucagon-like peptide-1 receptor agonists (GLP-1RAs), with their
unique pharmacological effects, including enhancement of insulin
secretion in a glucose-dependent pattern, delay of gastric emptying
and diminishment of appetite, have demonstrated efficacy with regard
to glycated haemoglobin (HbA1c) reduction, with a lower risk of hypo-
glycaemia and weight loss.*> Importantly, significant cardiovascular
benefits have been demonstrated in dedicated cardiovascular out-
come studies of several GLP-1RAs with high homology.6® These
accumulated results suggest a better risk-to-benefit ratio of GLP-
1RAs compared with traditional antidiabetic drugs, such as glimepir-
ide, which is currently widely used across East Asia.”°

Dulaglutide, a once-weekly GLP-1RA approved for the treatment
of T2D, consists of two identical disulfide-linked chains, each contain-
ing an N-terminal glucagon-like peptide-1 (GLP-1) analogue sequence
covalently linked to a modified human immunoglobulin G4 Fc frag-
ment by a small peptide linker. The GLP-1 analogue portion of dula-
glutide is 90% homologous to native human GLP-1 and contains
amino acid substitutions designed to optimize its clinical profile,
including protection from dipeptidyl peptidase-4 (DPP-4) inactivation,
increased solubility and reduction of immunogenicity. In addition, the
larger size of dulaglutide slows absorption and reduces renal clear-
ance. These features result in a soluble formulation and a prolonged
half-life of ~5 days, making it suitable for once-weekly subcutaneous
(s.c.) administration. #1112

In phase Il studies, dulaglutide demonstrated significant dose-
dependent improvements in glycaemic control and body weight, and a
low rate of hypoglycaemia.®* In a completed global phase Il study,
AWARD-3 (Assessment of Weekly AdministRation of Dulaglutide),
dulaglutide demonstrated significant HbAl1c reductions as monother-
apy, with both fasting and postprandial glucose improvements, and
weight loss.*> The present study is the first to examine the efficacy
and safety of dulaglutide (0.75 and 1.5 mg) as monotherapy compared
with glimepiride in East-Asian patients with T2D who had inadequate
glycaemic control after treatment with lifestyle modifications and
were either oral antihyperglycaemic medication (OAM)-naive or on
OAM monotherapy.

2 | MATERIALS AND METHODS

2.1 | Study design

This was a randomized, double-blind, double-dummy, parallel-arm,
active comparator, non-inferiority phase Ill study conducted over
26 weeks at 48 centres in three East-Asian countries and regions
(China, South Korea and Taiwan). The study consisted of four periods:
screening (2 weeks), lead-in (2 weeks; during which patients discontin-
ued any previous OAMs), treatment (26 weeks), and a post-treatment
safety follow-up (30 days; Figure S1). The study (ClinicalTrials.gov:
NCT01644500) was conducted in accordance with the Declaration of
Helsinki,*® Good Clinical Practice guidelines, and applicable laws and
regulations. The ethical review board approved the protocol before
patient enrolment, and written informed consent was obtained from

all patients.

2.2 | Study participants

Eligible patients included men and non-pregnant, non-breastfeeding
women aged 218 years (220 years in Taiwan) with a body mass index
of 19 to 35 kg/m? and a diagnosis of T2D, and patients who were
OAM-naive with an HbAlc concentration at screening of 53 to 91
mmol/mol (7.0-10.5%), or patients who were taking OAM monother-
apy for at least 3 months before screening with an HbA1c concentra-
tion at screening of 48 to 86 mmol/mol (6.5-10.0%).

Exclusion criteria included: type 1 diabetes; a prescription for
incretin-based medications (such as GLP-1RA and DPP-4 inhibitors);
thiazolidinediones and insulin <3 months before screening; unstable
body weight between screening and randomization; a history of clini-
cally significant gastric emptying abnormality, hepatitis, clinical signs
or symptoms of pancreatitis and liver disease; or impaired renal func-
tion (serum creatinine concentration > 133 umol/L for men or = 124
pumol/L mg/dL for women, or creatinine clearance <60 mL/min) and

elevated serum calcitonin concentration (> 20 ng/L) at screening.

2.3 | Study treatment

Eligible patients were randomly assigned (1:1:1) to one of three
double-blind groups according to a computer-generated random
sequence using an interactive voice response system: once-weekly
dulaglutide 1.5 mg (s.c.), once-weekly dulaglutide 0.75 mg (s.c.), or
daily glimepiride capsules 1 to 3 mg/d (orally). Randomization was
stratified by country or region, baseline HbA1c (<69 mmol/mol or =
69 mmol/mol [<8.5% or 28.5%]), and pre-study OAM. Patients, inves-
tigators and clinical trial staff members were masked to treatment
assignment throughout the study. The double-dummy design was
accomplished by use of placebo formulations. Patients in the dulaglu-
tide group received oral placebo capsules each day. Patients in the gli-
mepiride group received a single placebo injection (s.c.) each week.
Patients in the glimepiride group received 1 glimepiride capsule/d
(1 mg) at randomization. If no tolerability or safety issues occurred,
the dose of glimepiride was increased to 2 capsules/d at visit 5 (week
4) and to 3 capsules/day at visit 6 (week 8), and subsequently main-
tained at that level if tolerated. Before randomization, participants
were taught injection techniques and glucose monitoring. In addition,
a trained caregiver could assist patients with their study drug

injections.

2.4 | Study endpoints

The primary efficacy endpoint was change in HbAlc from baseline at
week 26 between once-weekly 1.5 mg dulaglutide and once-daily gli-
mepiride, with a 0.4% non-inferiority margin. Key secondary efficacy
endpoints assessed at week 26 included demonstration of non-
inferiority of dulaglutide 0.75 mg to glimepiride and superiority of
dulaglutide (both doses) to glimepiride in achieving glycaemic control,
as measured by change in HbAlc from baseline. Other efficacy mea-
sures at week 26 included the proportion of patients attaining HbAlc
<53 mmol/mol or < 48 mmol/mol (<7% or < 6.5%), fasting BG (FBG),
7-point self-monitored BG (SMBG) profiles, BG excursions, p-cell

function and insulin sensitivity assessed using the updated version of
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homeostasis model assessment (HOMAZ2; calculated using BG, insulin
and C-peptide concentrations).

Safety and tolerability were evaluated throughout by the assess-
ment of weight change, hypoglycaemic episodes, serious adverse
events (SAEs), treatment-emergent adverse events (TEAEs), discontin-
uations attributable to adverse events (AEs), laboratory tests, vital
signs, 12-lead electrocardiograms, dulaglutide antidrug antibodies
(ADAs), and allergic/hypersensitivity reactions. All cases of definite or
possible acute pancreatitis were adjudicated by an independent com-
mittee of expert physicians. Deaths (from any cause) and non-fatal
cardiovascular AEs were adjudicated by a committee of external phy-

sicians with cardiology expertise.

2.5 | Statistical analyses

The study was designed with 90% power to confirm non-inferiority of
dulaglutide 1.5 mg vs glimepiride (1-3 mg/d) for change in HbAlc
from baseline to 26 weeks with a non-inferiority margin of 0.4%, stan-
dard deviation (SD) of 1.3, and one-sided significance level of .025,
assuming no true difference between treatments. This corresponds to
223 patients/group with an assumed dropout rate of 15%. If non-
inferiority was achieved, tree-gatekeeping” was used to control the
type 1 error rate at .025 while assessing the superiority of dulaglutide
1.5 mg vs glimepiride, and non-inferiority and superiority of dulaglu-
tide 0.75 mg vs glimepiride for change in HbAlc from baseline to
26 weeks. Two-sided 95% confidence intervals (Cls) were included in
the presentation of the results.

Efficacy analyses were conducted on the modified intention-to-
treat (mITT) analysis set, which included all randomized patients who
had a baseline HbAlc measurement and = 1 postbaseline HbAlc
measurement and received 21 dose of study drug. Safety analyses
were conducted on an as-treated analysis set (safety analysis set)
which included patients who received 21 dose of study drug and were
analysed according to the treatment they received, regardless of their

planned treatment.

A mixed-model repeated measure (MMRM) analysis using the
mITT analysis set was used as the primary analysis, with change
in HbAlc as the dependent variable, treatment, country or region,
pre-study therapy, visit and treatment by visit interaction as fixed
effects, baseline HbA1c as a covariate, and patient as a random effect.
The MMRM included HbA1c measurements from all post-baseline
visits. Imputation of missing HbAlc data was not performed. Other
efficacy and safety markers (continuous variables) were assessed
using an MMRM model similar to that used for the primary analysis.
Categorical variables were assessed using Fisher's exact test from an
analysis of variance model. TEAEs were coded using the Medical Dic-
tionary for Regulatory Activities (version 19.1). Type 1 error was con-
trolled for primary and gated secondary objectives. As per convention,
P values <.05 were taken to indicate statistical significance, but that

should be mostly interpreted as descriptive.

3 | RESULTS

3.1 | Patient disposition and baseline characteristics

Of 1150 patients screened, 737 eligible patients were randomized
(1:1:1) to one of three treatment groups. Overall, 61 patients discon-
tinued the study, with 676 (91.7%) patients completing the study
treatment (Figure 1).

Patient demographics and baseline characteristics are described
in Table 1. A total of 54.3% of participants were men. The mean
(SD) HbA1lc was 63 (11) mmol/mol or 8.0 (1.00)% and the mean
(SD) duration of T2D was 3.7 (4.20) years. A total of 56.9% of patients
had been previously treated with 21 OAM. The percentage of patients
with previous OAMs was similar among treatment groups (Table S1).

Baseline characteristics were similar in the three treatment groups.

32 |

Of the 737 patients randomized, 720 patients comprised the mITT
population. At week 26, the least-squares mean (LSM; [SE]) change

Efficacy variables

Patients entered
N=1150

Screen failure n=407
Lost to follow-up n=6

Patients randomized
N=737

J

Dulaglutide 1.5 mg
n=244

Discontinued from study,
n=22(9.0%)
Adverse event 6
Death 0
Lost to follow-up 3
Protocol violation 1
Withdrawal by subject 1
Physician decision 1

1

FIGURE 1 Patient disposition. N, total
population; n, number of patients in each
category

Completed
n=222 (91.0%)

l

Glimepiride
n=245

Dulaglutide 0.75 mg
n=248

Discontinued from study, Discontinued from study,
n= 24 (9.7%) n=15(6.1%)
Adverse event 1 Adverse event 2
Death 1 Death 0
Lost to follow-up 8 Lost to follow-up 0
Protocol violation 1 Protocol violation 0
Withdrawal by subject 12 Withdrawal by subject 12
Physician decision 1 Physician decision 1

Completed
n=224 (90.3%)

Completed
n=230 (93.9%)
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TABLE1 Patient demographics and baseline characteristics
Characteristics 1D.glar§|gu“de 8l;?gr:lgtlde ﬁlingizride Loialno P-value*
N = 239 N = 239

Gender, n 239 239 242 720 794

Female, n (%) 105 (43.9) 112 (46.9) 112 (46.3) 329 (45.7)

Male, n (%) 134 (56.1) 127 (53.1) 130(53.7) 391 (54.3)

Age, years, n 239 239 242 720 .150

Mean (SD) 52.7 (10.75) 53.8 (10.09) 52.0 (10.05) 52.8(10.32)

Age group, n 239 239 242 720 132
<65 years, n (%) 213(89.1) 208 (87.0) 224 (92.6) 645 (89.6)
>65 years, n (%) 26 (10.9) 31(13.0) 18 (7.4) 75 (10.4)

Country/region, n 239 239 242 720 >.999
China, n (%) 184 (77.0) 186 (77.8) 186 (76.9) 556 (77.2)
Korea, n (%) 26(10.9) 25(10.5) 27 (11.2) 78(10.8)
Taiwan, n (%) 29 (12.1) 28 (11.7) 29 (12.0) 86 (11.9)

BMI, kg/m?, n 239 238 242 719 213
Mean (SD) 25.8(3.43) 26.2 (3.49) 25.7 (3.14) 25.9 (3.36)

HbAlc, n 239 239 242 720 317
Mean (SD), mmol/mol 63.6 (10.42) 64.04 (11.27) 62.51(11.07) 63.38 (10.93)
Mean (SD), % 8.0 (0.95) 8.0 (1.03) 7.9 (1.01) 8.0 (1.00)

HbA1c group, n 239 239 242 720 506
<69 mmol/mol (<8.5%), n (%) 171 (71.5) 165 (69.0) 179 (74.0) 515(71.5)
269 mmol/mol (28.5%), n (%) 68 (28.5) 74 (31.0) 63 (26.0) 205 (28.5)

Duration of T2D, years, n 239 239 241 719 .383
Mean (SD) 4.0 (4.44) 3.5 (4.06) 3.8 (4.09) 3.7 (4.20)

History of 21 previous OAM, n 239 239 242 720 977
Yes, n (%) 135 (56.5) 136 (56.9) 139 (57.4) 410 (56.9)
No, n (%) 104 (43.5) 103 (43.1) 103 (42.6) 310 (43.1)

Current alcohol use, n 239 239 241 719 139
Yes, n (%) 56 (23.4) 43(18.0) 40 (16.6) 139 (19.3)
No, n (%) 183 (76.6) 196 (82.0) 201 (83.4) 580 (80.7)

Current tobacco use, n 237 239 241 717 .032
Yes, n (%) 70 (29.5) 46(19.2) 60 (24.9) 176 (24.5)
No, n (%) 167 (70.5) 193(80.8) 181(75.1) 541 (75.5)

Vital signs (sitting position), n 239 239 242 720
Systolic BP, mm Hg, Mean (SD) 128(13.3) 128(13.7) 126 (14.7) 127 (13.9) 0.260
Diastolic BP, mm Hg, Mean (SD) 79 (8.7) 79 (9.3) 78 (8.6) 78 (8.8) 0.312
Pulse rate, bpm, Mean (SD) 76 (9.6) 75(9.3) 77 (9.7) 76 (9.5) 0.131

Abbreviations: BMI, body mass index; BP, blood pressure; bpm, beats per minute; HbA1c, glycated haemoglobin; N, total number of patients in specified
treatment group; n, number of patients in specified category; OAM, oral antidiabetic medication; T2D, type 2 diabetes.

"P-value is from Fisher's exact test for categorical variables, and is from an analysis of variance (ANOVA) model for continuous variables.

from baseline in HbA1c was greater with dulaglutide 1.5 mg (-16.18
[0.75] mmol/mol or -1.48 [0.07]%) and dulaglutide (-13.34 [0.75]
mmol/mol or -1.22 [0.07]%) than with glimepiride (-9.84 [0.75]
mmol/mol or -0.90 [0.07]%). The LSM for the difference of dulaglu-
tide vs glimepiride was -6.34 mmol/mol (95% Cl -8.31, -4.26) or
-0.58% (95% CI -0.76, -0.39) for dulaglutide 1.5 mg and -3.50 mmol/
mol (95% Cl -5.47, -1.42) or - 0.32% (95% Cl -0.50, -0.13) for dula-
glutide 0.75 mg at week 26 (Figure 2A). Overall, the HbAlc reduction
with both doses of dulaglutide was non-inferior (P < .001) and supe-
rior (P < .001) to that achieved with glimepiride. Figure 2B shows LSM
(SE) change in HbAlc by visit from baseline to week 26 in all

treatment groups. The HbA1c reduction was significantly greater with
both doses of dulaglutide compared with glimepiride in both OAM-
naive patients and those on OAM monotherapy (P < .05; Figure S2).

At week 26, a significantly greater proportion of patients in the dula-
glutide 1.5 mg group compared with the glimepiride group achieved a
decrease in HbA1lc level to <53 mmol/mol or <7.0% (74.1% vs 57.4%;
P < .001) and to < 48 mmol/mol or <6.5% (59.4% vs 41.3%; P < .001).
The proportion of patients achieving HbAlc of <53 mmol/mol or <48
mmol/mol (<7% or <6.5%) at week 26 did not differ significantly between
the dulaglutide 0.75 mg and glimepiride groups, although the proportion
was numerically greater in the dulaglutide 0.75 mg group (Figure 2C).
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FIGURE 2 Efficacy and safety outcome measures through the treatment period. A, Change in glycated haemoglobin (HbA1c) from baseline to
26 weeks. 2Least Square Mean (LSM) difference (95% confidence interval [Cl]) of dulaglutide 1.5 mg with glimepiride. °LSM difference (95% Cl)
of dulaglutide 0.75 mg with glimepiride. *Dulaglutide non-inferior to glimepiride (1-sided P value <.001). ‘Dulaglutide superior to glimepiride
(2-sided P value <.001). B, Change in HbA1c from baseline over time. C, Percentage of patients achieving HbA1c targets at week 26. *P < .001
dulaglutide vs glimepiride. D, Change in fasting blood glucose (FBG) from baseline to week 26. *LSM difference (95% Cl) of dulaglutide 1.5 mg
with glimepiride. °LSM difference (95% Cl) of dulaglutide 0.75 mg with glimepiride. P < .001 dulaglutide vs glimepiride. TP < .05 dulaglutide vs
glimepiride. E, Seven-point self-monitored blood glucose (SMBG) profiles by time of day. PP, postprandial. *P < .001 dulaglutide vs glimepiride.
P < .05 dulaglutide vs glimepiride. F, Change in body weight from baseline to 26 weeks. *P < .001 dulaglutide vs glimepiride. 'P < .05

dulaglutide vs glimepiride. Abbreviation: SE, standard error

The LSM (SE) change in FBG from baseline to week 26 was signif-
icantly greater (P < .05) with dulaglutide than with glimepiride: -2.71
(0.14) and - 2.26 (0.14) mmol/L with dulaglutide 1.5 mg and 0.75 mg,
respectively, vs -1.89 (0.14) mmol/L with glimepiride (Figure 2D).

The mean BG values on the 7-point SMBG profile at week
26 decreased at each time point compared with baseline in all treat-
ment groups (Figure 2E). At week 26, the change from baseline in
7-point SMBG values was statistically greater for dulaglutide 1.5 mg
compared with glimepiride at all time points (P < .001; Table S2).

Reductions in BG levels from baseline in 7-point SMBG were also

significantly greater with dulaglutide 0.75 mg compared with glimepir-
ide at morning 2-hour postprandial, midday 2-hour postprandial, eve-
ning 2-hour postprandial, and bed time assessments (all P < .05;
Table S2).

Patients receiving dulaglutide 1.5 mg had greater reductions in
the mean change of all 2-hour postprandial glucose (PPG) excursions
compared with glimepiride (P <.001); while changes in evening
2-hour PPG excursions were similar between the dulaglutide 0.75 mg
and glimepiride groups (P =.052). The decreases in morning
(P=.017) and midday (P <.001) 2-hour PPG excursions were
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significantly greater with dulaglutide 0.75 mg than with glimepiride
(Table S2).

At week 26, significantly greater increases in insulin- and C-pep-
tide-based HOMAZ2 for p-cell function were observed with both dula-
glutide groups compared with glimepiride (P < .05), and a significant
decrease in C-peptide-based HOMAZ2 for insulin sensitivity was
noticed in the dulaglutide 0.75 mg group (P = .007; Table S3).

3.3 | Safety and tolerability

Two of the 737 randomized patients did not receive the study drug
(glimepiride) and were excluded from the safety analysis population.

Overall, 60.8% of patients (447/735) experienced at least 1 TEAE
by the end of 26 weeks (Table 2). Among these patients, 66.9%
(299/447) experienced mild TEAEs and 17.9% (80/447) experienced
moderate TEAEs. The most frequently reported TEAEs (5% of
patients in any group) were hyperlipidaemia, diarrhoea, nasopharyngi-
tis, nausea, increased lipase levels, decreased appetite, abdominal dis-
tension and vomiting (Table 2).

During the 26-week treatment period, 17 patients (2.3%) discon-
tinued study treatment because of AEs (Table 2). The incidence of
TEAEs leading to discontinuation was similar among the three treat-
ment groups (Table 2).

During the 26-week treatment period, 13 patients (1.8%)
reported SAEs; six patients (2.5%) in the dulaglutide 1.5 mg group,
four patients (1.6%) in the dulaglutide 0.75 group, and three patients
(1.2%) in the glimepiride group (Table S4). One death occurred in the
dulaglutide 0.75 mg group but was a result of intentional injury and
was not considered to be related to the study drug (Table 2).

The most frequently reported drug-related TEAEs corresponded
to the gastrointestinal system organ class: diarrhoea (6.7%), nausea
(4.2%), abdominal distension (3.3%) and vomiting (2.7%), with a higher
incidence reported in the dulaglutide groups. The incidence of gastro-
intestinal TEAEs was high during the first 2 weeks of dulaglutide treat-
ment but decreased gradually from the fourth week of dulaglutide
treatment (data not shown).

A total of 61 (8.3%) patients (dulaglutide 1.5 mg, n = 14 [5.7%];
dulaglutide 0.75 mg, n = 9 [3.6%)]; glimepiride, n = 38 [15.6%]) experi-
enced any hypoglycaemia during the 26 weeks, with notably fewer
patients in both dulaglutide groups compared with the glimepiride
group. The mean rates of total hypoglycaemia were 0.14, 0.09 and
1.13 events/patient/year in the dulaglutide 1.5 mg, dulaglutide
0.75 mg and glimepiride groups, respectively. No episodes of severe
hypoglycaemia were reported during this study (Table 2).

Over the 26-week treatment period, patients in both dulaglutide
groups experienced weight loss, while those in the glimepiride group
gained weight (Figure 2F). At week 26, the LSM (SE) change from
baseline in body weight for dulaglutide 1.5 mg, dulaglutide 0.75 mg
and glimepiride was -1.46 (0.192) kg, -0.77 (0.192) kg and 0.89
(0.190) kg, respectively.

At week 26, a numerically greater reduction from baseline in sys-
tolic blood pressure (~2-5 mm Hg) was observed in both dulaglutide
groups. The mean pulse rate increased in both dulaglutide groups
(0.75-3.76 beats per minute [bpm]) and decreased in the glimepiride
group (0.07-0.22 bpm). At week 26, a notably greater increase in

heart rate from baseline was reported in both dulaglutide groups
(1.90-3.99 bpm) compared with the glimepiride group (0.44 bpm).
Also, a notable difference was reported in PR interval among the three
groups, with an increase in both dulaglutide groups (3.29-3.73 milli-
seconds) and a decrease in the glimepiride group (0.23 milliseconds).

Two patients in the dulaglutide groups had adjudicated cardiovas-
cular events of lacunar infarction and transient ischaemic attack. Of
these, only the event of transient ischaemic attack was confirmed
upon adjudication.

There were no cases of adjudicated acute or chronic pancreatitis
during the study. At week 26, notably greater mean changes in p-amy-
lase, total amylase and lipase were observed with dulaglutide com-
pared with glimepiride (Table S5). No patient in any group had
pancreatic amylase and total amylase levels of >3 x the upper limit of
normal at week 26, whereas three patients in each group had lipase
levels of >3 x the upper limit of normal during the study (Table 2).

The mean change in serum calcitonin levels was negligible in all
three treatment groups during the 26-week treatment period. No
cases of thyroid neoplasms, C-cell hyperplasia, or medullary thyroid
carcinoma were reported during this study.

Twenty-five patients (5.1%) developed treatment-emergent dula-
glutide ADAs at least once during the study. In 22 of these patients,
no dulaglutide ADAs were observed at baseline but they developed
ADAs post-baseline, with the highest titre being 1:64.

Two patients (one in each dulaglutide group) experienced mild
urticaria. Of the 13 patients who reported hypersensitivity reactions,
five patients (dulaglutide 1.5 mg, n = 1; dulaglutide 0.75 mg, n = 3; gli-
mepiride, n = 1) had study drug-related hypersensitivity reactions.
None of these
dulaglutide ADAs.

patients  developed treatment-emergent

4 | DISCUSSION

The present double-blind, double-dummy study showed that mono-
therapy with either dulaglutide 1.5 or 0.75 mg was associated with a
significantly greater decrease from baseline in HbA1c than with glime-
piride (P < .001) after 26 weeks of treatment in East-Asian patients
with early stage T2D. Sensitivity analysis of the per-protocol popula-
tion confirmed the results of the primary objective of our study (data
not included).

It is noteworthy that this greater HbA1c reduction occurred with-
out an increased risk of hypoglycaemia (-16.18 mmol/mol [-1.48%]
for dulaglutide 1.5 mg, -13.34 mmol/mol [-1.22%] for dulaglutide
0.75 mg) compared with the global AWARD-3 study,*®> which had a
similar study design but included primarily white patients (-0.78% for
dulaglutide 1.5 mg, -0.71% for dulaglutide 0.75 mg). Possible explana-
tions for the observation of greater HbA1c reductions with dulaglu-
tide monotherapy in the present study include: (i) a lower baseline
mean body mass index (26.1 kg/m? compared with AWARD-3
(33.5 kg/m?), which may have led to a larger drug exposure in East-
Asian patients with acceptable safety profiles>*®; (ii) a larger propor-
tion of OAM-naive T2D patients??~2! and/or a higher mean HbA1lc at

22-24

baseline, which are well-established baseline factors positively

associated with HbA1lc responses to antidiabetic drugs in clinical
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TABLE 2 Safety assessments

1Dglan§;ut|de 5 t;lsagnl:xgtlde Glimepiride  Total Sl
N =244 N = 248 N =243 N =735 P value®
n (%) n (%) n (%) n (%)
Patients with 21 TEAE 166 (68.0) 142 (57.3) 139 (57.2) 447 (60.8) 018
Patients with 21 SAE 6(2.5) 4(1.6) 3(1.2) 13(1.8) 612
Patients who discontinued treatment because of a 9(3.7) 5(2.0) 3(1.2) 17 (2.3) .203
TEAE
Patients who died on therapy 0(0.0) 1(0.4) 0(0.0) 1(0.1) >.999
Patients with >1 drug-related TEAE 90 (36.9) 53(21.4) 21 (8.6) 164 (22.3) <.001
TEAEs (in 25% patients)
Hyperlipidaemia® 27 (11.1) 30(12.1) 41 (16.9) 98 (13.3) 146
Diarrhoea 42 (17.2) 18(7.3) 7 (2.9) 67 (9.1) <.001
Nasopharyngitis 16 (6.6) 13(5.2) 13 (5.3) 42 (5.7) .814
Nausea 25(10.2) 13(5.2) 1(0.4) 39 (5.3) <.001
Lipase increased 15 (6.1) 14 (5.6) 6(2.5) 35 (4.8) .108
Decreased appetite 15 (6.1) 13 (5.2) 1(0.4) 29 (3.9) <.001
Abdominal distension 16 (6.6) 6(2.4) 5(2.1) 27 (3.7) .019
Vomiting 19 (7.8) 4(1.6) 1(0.4) 24 (3.3) <.001
All hypoglycaemic episodes
Number of episodes 16 11 84 111
Incidence?®, n (%) 14 (5.7)* 9 (3.6)* 38 (15.6) 61(8.3) <.001
RateS, events/patient/year, Mean (SD) 0.14 (0.64)* 0.09 (0.50)* 1.13 (7.07) <.001
Severe hypoglycaemic episodes?
Number of episodes 0 0 0
Incidence?, n (%) 0(0.0) 0(0.0) 0(0.0) 0(0.0) NA
Nocturnal hypoglycaemic episodes®
Number of episodes 1 1 9 11
Incidence?, n (%) 1(0.4) 1(0.4) 5(2.1) 7 (1.0) .190
Documented symptomatic hypoglycaemic episodes’
Number of episodes 2 2 34 38
Incidence?, n (%) 2 (0.8)* 2 (0.8)* 15 (6.2) 19 (2.6) <.001
Asymptomatic hypoglycaemic episodes®
Number of episodes 7 4 33 44
Incidence?, n (%) 6 (2.5)* 3(1.2)* 26 (10.7) 35 (4.8) <.001
Probable hypoglycaemic episodes”
Number of episodes 7 5 17 29
Incidence?, n (%) 7(2.9) 4 (1.6)* 12 (4.9) 23(3.1) .109
Patients with treatment-emergent pancreatic enzymes >1 x ULN
Pancreatic amylase 12 (5.0) 11 (4.6) 2(0.8)
Total amylase 14 (5.9) 4(1.7) 5(2.1)
Lipase 43 (18.0) 38(15.9) 18(7.4)
Patients with treatment-emergent pancreatic enzymes >3 x ULN
Pancreatic amylase 0
Total amylase 0 0 0
Lipase 3(1.3) 3(1.3) 3(1.2)

Abbreviations: AE, adverse event; N, number of patients in the analyses population in specified treatment arm; OAM, oral anti-hyperglycaemic medication;
PG, plasma glucose; SAE, serious adverse event; TEAE, treatment-emergent adverse event; ULN, upper limit of normal.

*P < .05 dulaglutide vs glimepiride. ® P value is calculated based on Fisher's exact test.
b Lipid profile was measured at randomization (visit 3) for the first time with the TEAE collected from lead-in phase, leading to the high incidence of
hyperlipidaemia.

¢ Overall P value is based on a negative binomial regression model: patient’s hypoglycaemia count = OAM strata + treatment + country/region, with log of
patient’s total number of days of exposure/30 as an offset variable.

9 Severe hypoglycaemia: an episode requiring the assistance of another person to actively administer carbohydrate, glucagon, or other resuscitative
actions. These episodes may be associated with sufficient neuroglycopenia to induce seizure or coma. Plasma glucose measurements may not be available
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during such an event, but neurological recovery attributable to the restoration of PG to normal is considered sufficient evidence that the event was

induced by a low PG concentration.

¢ Nocturnal hypoglycaemia: any hypoglycaemic event that occurs between bedtime and waking.

f Documented symptomatic hypoglycaemia: any time a patient feels that he/she is experiencing symptoms and/or signs associated with hypoglycaemia

and has a PG concentration of <3.9 mmol/L (<70 mg/dL).

& Asymptomatic hypoglycaemia: an event not accompanied by typical symptoms of hypoglycaemia but with a measured PG concentration of <3.9 mmol/L

(<70 mg/dL).

P Probable hypoglycaemia: an event during which symptoms of hypoglycaemia are not accompanied by a PG determination (but that was presumably

caused by a PG concentration of <3.9 mmol/L [<70 mg/dL]).

research; or (i) as fewer resources for diabetic education are available
in China compared with Western countries, the intensified diabetes
self-management might have played a role in the improved glycaemic
control observed in the present study.?>2¢

The 7-point SMBG profiles showed significant reductions in BG
at all time points from baseline to week 26 in the dulaglutide 1.5 mg
group compared with the glimepiride group in the fasting and pre-
meal test points. In addition, decreases from baseline in PPG excur-
sions for the mean morning, midday and evening assessments were all
notably greater for dulaglutide 1.5 mg compared with glimepiride.

Similarly to earlier dulaglutide studies, the percentage of patients
achieving HbAl1c targets occurred with dulaglutide in a dose-
dependent manner.?”-3° The proportion of patients in the dulaglutide
1.5 mg group achieving an HbAlc target of <53 mmol/mol (<7%)
and <48 mmol/mol (<6.5%) at week 26 was 74.1% and 59.4% respec-
tively, which was higher than monotherapy studies evaluating other
GLP-1RAs in both a global population®! and in Asian patients.3%32 At
week 26, reductions in mean body weight (0.8 to 1.5 kg) were
observed in the dulaglutide groups and an increase (0.9 kg) was noted
in the glimepiride group. These findings are in accordance with
another phase Il study evaluating other GLP-1RAs vs glimepiride in
Asian patients with T2D.32 At week 26, both dulaglutide groups had
significantly greater reductions from baseline in FBG compared with
glimepiride.

The safety profile of dulaglutide in the present study is consistent
with previous data from AWARD studies®>?”~3%3435 and other com-
pounds in the GLP-1RA class.2*3” The most common drug-related
AEs reported in the present study were gastrointestinal (eg, diarrhoea
or nausea), which were transient and rarely led to treatment discontin-
uation. A similar pattern of pancreatic enzyme increase associated
with dulaglutide?®?77393435 3nd the GLP-1RA class of drugs®® was
also observed in the present study. Small elevations in the mean con-
centration of pancreatic enzymes within a normal range were
observed over time. Several previous reports on GLP-1RAs have sug-
gested that the elevation in pancreatic enzymes is not predictive of
pancreatitis.>’ In the present study, no case of pancreatitis was
reported by an investigator or adjudicated by an independent commit-
tee of expert physicians. The immunogenicity of dulaglutide was low,
with 5.1% of patients developing treatment-emergent dulaglutide
ADAs, which is lower than with other GLP-1RAs.3® No systemic
hypersensitivity reaction was reported. No new safety concerns were
identified for dulaglutide in the present study beyond those previously
described.**3>

The present study has some limitations. The short washout period
of only 2 weeks, because of ethical considerations, is associated with
unstable baseline HbA1c in patients taking OAMs before study entry,

probably leading to an underestimation of HbAlc reduction from
baseline in each single arm; however, our study primarily evaluated
the treatment difference between dulaglutide and glimepiride, which
is comparable with or without a washout period. The 26-week treat-
ment period is relatively short for the assessment of glycaemic control
considering the chronic nature of T2D. Prospective long-term studies
are required to assess the durability of the observations noted in this
study. Glimepiride 3 mg/d was set as the maximum dose in this study
considering the early stage of T2D for eligible patients. Greater
HbA1c reduction might be achieved with a higher glimepiride dose,
but previous studies have indicated that this could put patients at
greater risk of hypoglycaemia with limited additional efficacy.*0=42

In conclusion, this 26-week double-blind study in East-Asian
patients with T2D showed that both doses of once-weekly dulaglutide
resulted in improved glycaemic control and a higher percentage of
patients achieving the target, while also attaining a reduction in body
weight and a substantially lower risk of hypoglycaemia compared with
glimepiride. Both doses of dulaglutide were well tolerated and the
safety profile of dulaglutide was similar to the GLP-1RA class of drugs,
suggesting a favourable benefit-to-risk profile for dulaglutide. The use
of once-weekly dulaglutide monotherapy can therefore be considered
as a viable and clinically appropriate treatment option for East-Asian
patients with T2D.
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