
ORIGINAL RESEARCH

Once-Weekly Dulaglutide with Insulin Therapy
for Type 2 Diabetes: Efficacy and Safety Results
from a Phase 4, Randomized, Placebo-Controlled
Study

Hitoshi Ishii . Yukiko Onishi . Tomonori Oura . Masakazu Takeuchi

Received: September 4, 2019 / Published online: November 22, 2019
� The Author(s) 2019

ABSTRACT

Introduction: Although global studies have
investigated the combination of dulaglutide
with insulin in patients with type 2 diabetes
mellitus (T2DM), differences in lean body mass
and dulaglutide dosing can complicate the
extrapolation of global study results to Japanese
patients. This phase 4, randomized, placebo-
controlled, double-blind, and subsequent open-
label study aimed to assess the efficacy and
safety of once-weekly dulaglutide 0.75 mg in
combination with insulin therapy in patients
with T2DM.

Methods: Patients enrolled in this multicenter
study were Japanese with T2DM who had
inadequate glycemic control (HbA1c
7.5–10.5%) with insulin therapy (basal insulin,
premixed insulin, or basal/mealtime insulin) in
combination with or without one or two oral
antidiabetic agents (OADs). Patients were ran-
domized in a 3:1 ratio to dulaglutide or placebo.
The first 16 weeks was the double-blind period
with stable insulin dosing, and patients taking
placebo were switched to dulaglutide for an
additional 36-week open-label period in which
all patients took dulaglutide (52 weeks total).
Results: Patients (N = 159) were randomized to
dulaglutide (n = 120) or placebo (n = 39). The
least-squares (LS) mean changes from baseline
in HbA1c at week 16 were dulaglutide - 1.45%
and placebo 0.06%. The LS mean and 95%
confidence interval for the difference were
- 1.50% (- 1.73%, - 1.28%) and dulaglutide
was superior to placebo. There were no signifi-
cant differences between treatment groups in
changes from baseline in body weight and
insulin dose. The most frequently observed
treatment-emergent adverse events in dulaglu-
tide were nasopharyngitis, constipation,
abdominal discomfort, nausea, and decreased
appetite. The incidence rates of hypoglycemic
events by week 16 were dulaglutide 42.5% and
placebo 30.8% (P = 0.258).
Conclusion: Once-weekly dulaglutide 0.75 mg
was superior to once-weekly placebo in gly-
cemic control improvement and well tolerated
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in patients with T2DM in combination with
insulin therapy with or without OADs.
Trial Registration: ClinicalTrials.gov, NCT027
50410.
Funding: Eli Lilly and Company.

Keywords: Dulaglutide; GLP-1 analog; Insulin
therapy; Phase IV study; Type 2 diabetes melli-
tus

Key Summary Points

Why Carry Out This Study?

GLP-1 receptor agonists (such as
dulaglutide) as an add-on to insulin in the
treatment of type 2 diabetes mellitus
(T2DM) can result in greater glycated
hemoglobin A1c (HbA1c) reduction, lower
incidence of hypoglycemia, and less
weight gain associated with lower insulin
doses versus insulin treatment alone.

Although global studies have investigated
the combination of dulaglutide with
insulin in patients with T2DM, differences
in lean body mass and dulaglutide dosing
can complicate the extrapolation of global
study results to Japanese patients.

This study aimed to assess the efficacy and
safety of once-weekly dulaglutide 0.75 mg
in combination with insulin therapy with
or without 1 or 2 oral antidiabetic agents
in Japanese patients with T2DM.

What Was Learned from the Study?

In this Japanese patient population,
dulaglutide 0.75 mg was superior to
placebo at week 16 (P\0.001) in reducing
the HbA1c from baseline.

There were no significant differences
between treatment groups regarding
changes from baseline in body weight and
insulin dose.

No new safety concerns were identified;
the safety profile of dulaglutide was
consistent with the safety profile of the
label.

INTRODUCTION

Insulin is one of the major therapies for type 2
diabetes mellitus (T2DM), but dosing is difficult
to optimize because of hypoglycemia and body
weight gain [1]. Glucagon-like peptide 1 (GLP-1)
receptor agonists, which are another type of
injectable antidiabetic medication, have been
used recently for the treatment of T2DM in
combination with insulin and/or oral antidia-
betic drugs (OADs) [2–4]. Benefits of combining
GLP-1 receptor agonists and insulin include
greater glycated hemoglobin A1c (HbA1c)
reduction, lower incidence of hypoglycemia,
and less weight gain associated with lower
insulin doses than insulin treatment alone
[5, 6].

Dulaglutide (Dula) is a long-acting GLP-1
receptor agonist that mimics the effects of
endogenous GLP-1 [7]. In phase 3 studies in
Japanese patients with T2DM, once-weekly
Dula 0.75 mg was superior to insulin glargine in
a randomized, 26-week, open-label study of
Dula in combination with sulfonylureas and/or
biguanides [8] and noninferior to liraglutide
0.9 mg/day in a randomized monotherapy
study in which Dula was compared to placebo
(Plc) [9] and to liraglutide 0.9 mg/day in HbA1c
changes [10]. In a nonrandomized, open-label,
52-week phase 3 safety study in Japanese
patients with T2DM, once-weekly Dula 0.75 mg
was well tolerated overall in combination with a
single OAD (i.e., sulfonylurea, biguanide, a-
glucosidase inhibitor, thiazolidinedione, or
glinide) [11].

The combination of Dula and insulin has
been investigated in global studies. The efficacy
and safety of Dula in combination with meal-
time insulin were assessed in the AWARD-4
study [12] and in combination with basal insu-
lin in the AWARD-9 study [13]. Because of dif-
ferences in lean body mass, daily insulin doses
in patients with diabetes in Japan are lower than
those observed in the Western population [14].
In clinical studies with Japanese populations,
average daily insulin doses in patients with
T2DM were 10–15 IU for basal insulin [15–17]
and those in patients with type 1 diabetes mel-
litus (T1DM) or T2DM were 40–50 IU for basal/
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mealtime insulin [18–20]. It should also be
noted that the approved dosage of Dula in
Japan is 0.75 mg, which is half of the maximum
dose used in other countries. For these reasons,
it is difficult to extrapolate the results from the
global studies to Japan.

This study assessed the efficacy and safety of
once-weekly Dula 0.75 mg in combination with
insulin therapy (i.e., basal insulin, premixed
insulin, or basal/mealtime insulin) with or
without one or two OADs in Japanese patients
with T2DM. We hypothesized that Dula
0.75 mg would be superior to Plc regarding the
change from baseline in HbA1c at week 16 in
this Japanese patient population.

METHODS

Study Design and Treatment

This was a phase 4, randomized, Plc-controlled,
double-blind, and subsequent open-label study.
The study included a 4- or 14-week screening
and lead-in with or without washout period.
Dipeptidyl peptidase 4 (DPP-4) inhibitors, sul-
fonylureas, and glinides were washed out dur-
ing the screening period; all other OADs were

allowed. The study also included a 16-week,
double-blind, primary treatment period; a
36-week, open-label, extension treatment per-
iod; and a 4-week, safety follow-up visit (Fig. 1).

Patients were randomized in a 3:1 ratio to
Dula 0.75 mg or Plc via an interactive web-re-
sponse system. This ratio was adopted to reduce
the number of patients randomized to Plc.
Randomization was stratified by insulin regi-
men (i.e., basal insulin, premixed insulin, or
basal/mealtime insulin) and HbA1c (\ 8.5% or
C 8.5%) at visit 2. During the 16-week primary
treatment period, either Dula 0.75 mg or Plc
was administered once weekly as subcutaneous
injections via a single-dose pen. To preserve the
blinding of the study, the treatment assign-
ments in the double-blind period were blinded
to patients and investigators until study com-
pletion. During the 36-week extension period,
Dula 0.75 mg was administered to all patients
once weekly as a subcutaneous injection by
single-dose pen. Dosing was administered once
weekly at any time of day. If a dose was missed,
the missed dose was given as soon as possible
after the scheduled day if there was at least
3 days until the next injection.

Unless hypoglycemia occurred, the insulin
dose remained unchanged for the 16-week

Fig. 1 H9X-JE-GBGF study design. The study featured a
16-week double-blind primary treatment period, a 36-week
open-label extension treatment period, and a 4-week safety
follow-up visit. Please note that a telephone visit (T/V1; or
site visit, if preferred) was scheduled at week - 12 after
screening results became available. DPP-4i dipeptidyl

peptidase-4 inhibitors, Dula dulaglutide, F/U follow-up,
IC informed consent, n number of patients, OAD oral
antidiabetic agent, Plc placebo, SU sulfonylurea, T/V
telephone visit. An optional telephone visit (T/V2; or site
visit if preferred) could occur between weeks - 8 and 0 or
at any time during the study, as needed
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primary treatment period and could be adjusted
to maintain target glucose values (Table S1 in
the supplementary material) during the
36-week open-label period. In addition, for
patients treated with one or two of the allowed/
permitted OADs before visit 1, the dosage and
administration of their OADs were not changed
during the study period.

The study protocol was approved at each site
by an institutional review board, and the study
was performed in accordance with the princi-
ples of the Helsinki Declaration of 1964, as
revised in 2013, concerning human and animal
rights, and with the principles of Good Clinical
Practice. A full list of institutional ethics com-
mittees for the participating study sites is
included (Table S2 in the supplementary mate-
rial). This study was approved by all participat-
ing institutions. All patients provided written
informed consent before participation, in
alignment with Springer’s policy concerning
informed consent. The study was registered at
ClinicalTrials.gov (NCT02750410).

Patients

Japanese male and female patients at least
20 years old with a diagnosis of T2DM partici-
pated in the study. Before visit 1, patients were
required to be on stable doses of daily insulin
for at least 3 months (± 20% versus the most
commonly used dose for the period) and more
than 10 units per day of either basal insulin
(once or twice daily), premixed insulin (two or
three times daily), or basal/mealtime insulin
(four or five times daily). In addition, patients
had to have HbA1c C 7% and B 10.5% at visit 1
if washing out OADs (i.e., DPP-4 inhibitors,
sulfonylureas, or glinides) or C 7.5% and
B 10.5% at visit 1 if not washing out OADs, and
all patients had to have HbA1c C 7.5% and
B 10.5% at visit 2. Lastly, patients had to have
stable weight (defined as ± 5% at least
3 months before visit 1) and a body mass index
of 18.5–35 kg/m2.

Key exclusion criteria were a diagnosis of
T1DM, treatment with a GLP-1 receptor agonist
and/or weight loss-promoting drugs within
3 months before visit 1, at least one episode of

severe hypoglycemia diabetic ketoacidosis
within 6 months before visit 1, and a history of
any other condition which, in the opinion of
the investigator, could prevent the patient from
following and completing the protocol.

Study Assessments

The primary efficacy measure was change from
baseline in HbA1c at week 16. Secondary effi-
cacy measures included change in HbA1c from
baseline through week 52, percentage of
patients achieving HbA1c\7% or B 6.5% tar-
gets at weeks 16 and 52, and changes from
baseline at week 16 and week 52 in fasting
blood glucose (FBG), 7-point self-monitored
blood glucose (SMBG) profiles, body weight,
and insulin dose. Health outcomes measures
included Diabetes Treatment Satisfaction
Questionnaire Status (DTSQs) [21] and Diabetes
Therapy Related-Quality of Life (DTR-QOL) [22].
Safety measures included treatment-emergent
adverse events (TEAEs), serious adverse events
(SAEs), discontinuations, adverse events of spe-
cial interest (i.e., allergic/hypersensitivity reac-
tions, cardiovascular events, pancreatitis, and
any associated with the thyroid gland), hypo-
glycemic episodes [symptomatic or asymp-
tomatic (SMBG\ 70 mg/dL)], and laboratory
measures.

Statistical Analyses

Primary and secondary efficacy analyses were
performed on the full analysis set population
(all patients who received at least one dose of
study treatment and have at least one mea-
surement of HbA1c after study treatment). For
the primary endpoint, a mixed-model repeated
measures (MMRM) analysis for HbA1c change
from baseline to week 16 using restricted max-
imum likelihood with treatment, insulin regi-
men (i.e., basal insulin, premixed insulin, or
basal/mealtime insulin), visit, and treatment-
by-visit as fixed effects, baseline HbA1c as a
covariate, and patient as a random effect was
employed. For secondary efficacy analyses,
analysis of patients achieving HbA1c levels
\7% or B 6.5% was based on repeated
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measures logistic regression with generalized
linear mixed models, which included treat-
ment, insulin regimen, visit, and treatment-by-
visit interaction as fixed effects and baseline
HbA1c as a covariate.

Secondary efficacy measures that were con-
tinuous variables (i.e., changes from baseline)
other than HbA1c (i.e., body weight and FBG)
were analyzed using MMRM on the full analysis
set population. An MMRMmodel similar to that
used for the primary endpoint was used. Anal-
yses of covariance models were used for SMBG
and health outcomes measures. Treatment
comparisons of incidence of TEAEs and hypo-
glycemia were based on Fisher’s exact test.

A sample size of approximately 160 patients
was needed to show that Dula was superior to
Plc with greater than 99% power, assuming a
treatment difference of 1% in HbA1c reduction,
standard deviation of 1%, and dropout rate of
15%.

RESULTS

Patient Disposition and Baseline
Demographics

This study enrolled and followed patients
between September 2016 and June 2018 at 26
study sites in Japan. A total of 192 patients with
T2DM were screened, and 159 patients were
randomized and treated (Plc, n = 39 and Dula,
n = 120). Of those 159 patients, Plc/Dula 31/39
patients (79.5%) and Dula/Dula 111/120
patients (92.5%) completed 52 weeks (Fig. S1 in
the supplementary material). The most frequent
reasons for discontinuation were adverse events
(AEs) (Dula/Dula, n = 5, Plc/Dula, n = 7) and
patient decision (Dula/Dula, n = 3, Plc/Dula,
n = 1).

Baseline demographic and baseline disease
characteristics are shown in Table 1. Patients
were predominately male (61.6%) with a mean
age of 59.3 years. Mean duration of diabetes was
17 years, baseline HbA1c was 8.53%, and FBG
was 161.8 mg/dL. Insulin regimens were evenly
represented in the patient population (basal
43.4%, premixed 22%, basal/meal time 34.6%);
71.7% of patients were on OAD therapy before

the study. Lastly, most patients (60.4%) had an
estimated glomerular filtration rate categorized
as stage G2 (C 60 and \90 mL/min/1.73 m2).
Overall, there were no clinically significant dif-
ferences in baseline parameters between the two
groups.

Efficacy

Dula-treated patients had a statistically signifi-
cant greater reduction from baseline in HbA1c
(LS mean [SE]) compared to Plc-treated patients
after 16 weeks (Dula, - 1.45% [0.06], Plc, 0.06%
[0.10]; P\ 0.001; Fig. 2). The LS mean and 95%
confidence interval (CI) for the difference were
- 1.50% (- 1.73, - 1.28). After 52 weeks, LS
mean (SE) in changes from baseline in HbA1c
were similar: Dula/Dula - 1.09% (0.07), Plc/
Dula - 0.83% (0.13) (Fig. 2).

The percentage of patients achieving HbA1c
\7% at week 16 was significantly higher in
Dula-treated patients (47.4%) compared to Plc-
treated patients (0%) (P = 0.003). After
52 weeks, the percentage of patients achieving
HbA1c\ 7% was similar between treatment
groups: Dula/Dula-treated patients (27.9%) and
Plc/Dula-treated patients (25%). Similarly, the
percentage of patients achieving HbA1c B 6.5%
at week 16 was higher in Dula-treated patients
(25%) compared to those receiving Plc (0%).
After 52 weeks, the percentage of patients
achieving HbA1c B 6.5% was similar between
treatment groups: Dula/Dula-treated patients
(10.8%) and Plc/Dula-treated patients (8.8%).

Dula-treated patients had a statistically sig-
nificantly greater reduction from baseline in
FBG (LS mean [SE]) compared to Plc-treated
patients after 16 weeks (Dula - 34.2 mg/dL
[2.8], Plc - 4.1 mg/dL [4.9]; P\0.001). The LS
mean and 95% CI for the difference were
- 30.1 mg/dL (- 41.4, - 18.9). After 52 weeks,
LS mean (SE) in changes from baseline in FBG
were - 29.6 mg/dL (3.4) in Dula/Dula-treated
patients and - 19.1 mg/dL (6.3) in Plc/Dula-
treated patients. Additionally, at week 16, LS
mean reductions (from baseline) in 7-point
SMBG profiles were significantly greater in
Dula-treated patients compared to Plc-treated
patients at all time points (Fig. S2 in the
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Table 1 Patient demographics and disease characteristics at baseline

Characteristic Placebo/dulaglutide
(n = 39)

Dulaglutide/dulaglutide
(n = 120)

Total
(n = 159)

Age, years, mean (SD) 59.1 (10.68) 59.3 (10.23) 59.3 (10.31)

Sex, n (%)

Male 20 (51.3) 78 (65.0) 98 (61.6)

Female 19 (48.7) 42 (35.0) 61 (38.4)

Race, n (%)

Asian 39 (100) 120 (100) 159 (100)

Body weight, kg, mean (SD) 70.7 (11.4) 70.5 (11.8) 70.5 (11.6)

Body mass index (kg/m2), mean (SD) 26.7 (3.68) 26.13 (3.65) 26.28 (3.66)

HbA1c, %, mean (SD) 8.64 (0.72) 8.50 (0.69) 8.53 (0.70)

Insulin regimen, n (%)

Basal 17 (43.6) 52 (43.3) 69 (43.4)

Premixed 9 (23.1) 26 (21.7) 35 (22.0)

Basal/meal time 13 (33.3) 42 (35.0) 55 (34.6)

FBG, mg/dL, mean (SD) 172.5 (62.1) 158.3 (57.3)a 161.8 (58.6)a

Duration of diabetes, years, mean (SD) 16.9 (7.7) 17.1 (8.6) 17.0 (8.4)

eGFR group, n (%)

Stage G1 (C 90 mL/min/1.73 m2) 8 (20.5) 28 (23.3) 36 (22.6)

Stage G2 (60 to\ 90 mL/min/

1.73 m2)

24 (61.5) 72 (60.0) 96 (60.4)

Stage G3a (45 to\ 60 mL/min/

1.73 m2)

6 (15.4) 14 (11.7) 20 (12.6)

Stage G3b (30 to\ 45 mL/min/

1.73 m2)

1 (2.6) 6 (5.0) 7 (4.4)

Pre-washout OAD, n (%)

No 8 (20.5) 37 (30.8) 45 (28.3)

Yes 31 (79.5) 83 (69.2) 114 (71.7)

Post-washout OAD, n (%)

No 12 (30.8) 47 (39.2) 59 (37.1)

Yes 27 (69.2) 73 (60.8) 100 (62.9)

Patients in the placebo/dulaglutide group received placebo for 16 weeks and dulaglutide for 36 weeks
eGFR estimated glomerular filtration rate, FBG fasting blood glucose, HbA1c glycated hemoglobin, N number of FAS
patients, n number of patients within each specific category, OAD oral antidiabetic drug, SD standard deviation
a N = 119 for dulaglutide/dulaglutide group and N = 158 for total group
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supplementary material). No statistically sig-
nificant differences between treatment groups
in change from baseline body weight (LS mean
[SE]) were observed at week 16 (Dula - 0.20 kg
[0.17], Plc - 0.30 kg [0.30]; P = 0.776). The LS
mean and 95% CI for the difference were
- 0.10 kg (- 0.59, - 0.78). At week 52, changes
from baseline body weight (LS mean [SE]) were
Dula/Dula - 0.10 kg [0.23] and Plc/Dula
- 1.01 kg [0.40]. There were no significant dif-
ferences between treatment groups in mean
change from baseline total insulin doses (LS
mean [SE]) at week 16 (Dula/Dula - 1.1 U [3.1],
Plc/Dula - 0.3 U [1.2]; P = 0.195) (Table S3 in
the supplementary material).

The DTR-QOL and DTSQs scores are shown
in Fig. 3. In evaluations by visit of the full
analysis set population from baseline to
week 16, the DTR-QOL total score was signifi-
cantly higher (preferable) in the Dula/Dula
group compared to Plc/Dula group. All factors
of the DTR-QOL, except hypoglycemia, were
also higher among Dula/Dula-treated patients
compared to Plc/Dula-treated patients. LS mean
change from baseline at week 16 for each indi-
vidual question of the DTR-QOL questionnaire
is displayed in Table S4 and graphically in
Fig. S3 in the supplementary material. In terms
of DTSQs, Dula/Dula treatment was statistically

favored over Plc/Dula at week 16 for the DTSQs
total score (P = 0.036).

Safety

A summary of AEs through week 16 and
week 56 is shown in Table 2. From baseline to
week 16, a total of 84 patients (52.8%) experi-
enced at least one TEAE. The most commonly
reported TEAEs were nasopharyngitis (n = 26),
constipation (n = 12), abdominal discomfort
(n = 11), nausea (n = 9), and decreased appetite
(n = 8). Through 16 weeks, there were no TEAEs
with incidence rates that differed significantly
between the treatment groups. The majority of
patients reported events as mild or moderate in
severity; however, three Dula-treated patients
reported SAEs (hypoglycemia, osteoarthritis,
and knee arthroplasty [in the same patient], as
well as osteoarthritis and myositis, in one
patient each). AEs leading to study drug dis-
continuation occurred in four Plc-treated
patients (hyperglycemia [n = 2], and hypersen-
sitivity and puncture-site pain [n = 1, each]) and
four Dula-treated patients (gastrointestinal dis-
order, injection site reaction, liver function test
increased, and myositis [n = 1, each]).

Fig. 2 Mean change from baseline in HbA1c (%). Please
note that LS means at each visit from restricted maximum
likelihood-based mixed-model repeated measures
(MMRM) model: HbA1c value = baseline value ? treat-
ment ? visit ? treatment 9 visit ? insulin regimen
(basal insulin, premixed insulin, or basal/mealtime insulin),
in which patient was treated as a random effect. Dula/
Dula dulaglutide/dulaglutide, LS least squares, Plc/Dula
placebo/dulaglutide, SE standard error

Fig. 3 Health outcomes measures. The analysis for health
outcome was an ANCOVA with treatment and insulin
regimen as fixed effects and baseline value as a covariate.
ANCOVA analysis of covariance, DTSQs Diabetes Treat-
ment Satisfaction Questionnaire status, DTR-QOL Dia-
betes Therapy Related-Quality of Life, Dula/Dula
dulaglutide/dulaglutide, LS least squares, Plc/Dula
placebo/dulaglutide, SE standard error
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Table 2 Summary of adverse events

Adverse event Number (%) of patients

Placebo/dulaglutide
N = 39
n (%)

Dulaglutide/dulaglutide
N = 120
n (%)

P valuea

Through week 16

Deaths 0 0 –

SAEs 0 3 (2.5) 1.000

Adverse events leading to study drug

discontinuation

4 (10.3) 4 (3.3) 0.102

TEAE possibly related to study drug 9 (23.1) 31 (25.8) 0.833

TEAE possibly related to study device 1 (2.6) 0 0.245

Patients with C 1 TEAEb 21 (53.8) 63 (52.5) 1.000

Nasopharyngitis 7 (17.9) 19 (15.8) 0.804

Abdominal discomfort 1 (2.6) 10 (8.3) 0.296

Constipation 4 (10.3) 8 (6.7) 0.490

Decreased appetite 0 (0) 8 (6.7) 0.201

Nausea 2 (5.1) 7 (5.8) 1.000

Vomiting 2 (5.1) 3 (2.5) 0.597

Pharyngitis 2 (5.1) 2 (1.7) 0.252

Hyperglycemia 2 (5.1) 0 (0) 0.059

Through week 56

Deaths 0 0 –

SAEs 1 (2.6) 6 (5.0) –

Adverse events leading to study drug

discontinuation

7 (17.9) 5 (4.2) –

–

TEAE possibly related to study drug 17 (43.6) 40 (33.3) –

TEAE possibly related to study device 1 (2.6) 0 –

Patients with C 1 TEAE 33 (84.6) 92 (76.7) –

Nasopharyngitis 12 (30.8) 35 (29.2) –

Constipation 5 (12.8) 13 (10.8) –

Abdominal discomfort 5 (12.8) 11 (9.2) –

Diarrhea 3 (7.7) 10 (8.3) –

Decreased appetite 2 (5.1) 9 (7.5) –

Nausea 2 (5.1) 7 (5.8) –
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From baseline to week 56, a total of 125
patients (78.6%) experienced at least one TEAE
(Table 2). The most commonly reported TEAEs
were nasopharyngitis (n = 47), constipation
(n = 18), abdominal discomfort (n = 16), diar-
rhea (n = 13), decreased appetite (n = 11), and
vomiting (n = 10). Through week 56, the
majority of patients reported events as mild or
moderate in severity; however, a total of seven
patients reported SAEs: n = 1 Plc/Dula-treated
patient (depression and suicide attempt [n = 1])
and n = 6 Dula/Dula-treated patients (cataract,
hypoglycemia [event occurred at 2 pm without
lunch and patient was admitted to the emer-
gency room to recover], large intestine polyp,
lung adenocarcinoma, myositis, and
osteoarthritis [n = 1 each]). No deaths were
reported during the study.

In terms of adverse events of special interest,
seven patients experienced hypersensitivity/al-
lergic reactions (Dula n = 4 [3.3%], Plc n = 3
[7.7%]; P = 0.364) from baseline to week 16, and
12 patients experienced hypersensitivity/aller-
gic reactions (Dula/Dula n = 8 [6.7%], Plc/Dula

n = 4 [10.3%]) from baseline to week 52. One
patient in the Dula/Dula group had increased
lipase, but the event was deemed not to be a
possible case of pancreatitis. No AEs associated
with the thyroid gland were reported.

A total of 63 (39.6%) patients experienced
hypoglycemia through week 16 (Dula 51
[42.5%], Plc 12 [30.8%]; P = 0.258); one case of
severe hypoglycemia occurred at week 8 in a
Dula-treated patient. A total of 14 (8.8%)
patients experienced nocturnal hypoglycemia
through week 16 (Dula/Dula 10 [8.3%], Plc/
Dula 4 [10.3%]; P = 0.747). Overall, there were
no clinically meaningful differences in labora-
tory parameters or vital signs between the Dula/
Dula and Plc/Dula groups.

DISCUSSION

In this Japanese population of patients with
T2DM treated with insulin, Dula 0.75 mg was
superior to Plc with respect to change from
baseline in HbA1c at 16 weeks; this finding met

Table 2 continued

Adverse event Number (%) of patients

Placebo/dulaglutide
N = 39
n (%)

Dulaglutide/dulaglutide
N = 120
n (%)

P valuea

Vomiting 3 (7.7) 7 (5.8) –

Lipase increased 1 (2.6) 6 (5.0) –

Influenza 3 (7.7) 5 (4.2) –

Pharyngitis 2 (5.1) 3 (2.5) –

Dyspepsia 3 (7.7) 2 (1.7) –

Muscle spasm 2 (5.1) 2 (1.7) –

Palpitations 2 (5.1) 2 (1.7) –

Headache 2 (5.1) 1 (0.8) –

Hyperglycemia 2 (5.1) 0 (0)

Patients in the placebo/dulaglutide group received placebo for 16 weeks and dulaglutide for 36 weeks
N number of patients in the safety population, n number of patients within each specific category, SAE serious adverse
event, TEAE treatment-emergent adverse event
a P values are calculated from Fisher’s exact test
b TEAEs with a frequency C 5% in any treatment group are listed
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the primary objective of the study and was
consistent with the study’s original hypothesis.
The difference in HbA1c between Dula 0.75 mg
and Plc was - 1.50%. This was consistent with
the previous phase 3 studies conducted in Japan
[8, 9, 11]: a phase 3 monotherapy study in
Japanese patients showed that the difference in
HbA1c between Dula 0.75 mg and Plc at
26 weeks was - 1.57% [9]; and phase 3 OAD
combination studies in Japanese patients in
which changes from baseline in HbA1c in their
respective Dula 0.75-mg groups were reported
to be - 1.44% [8] and - 1.57% to - 1.69% [11].

Furthermore, there was no significant dif-
ference in body weight change between Dula
and Plc at week 16 in the present study. In the
previous phase 3 study in combination with a
single OAD, body weight was increased in
combination with thiazolidinediones, did not
change in combination with sulfonylureas or
glinides, and decreased in combination with
biguanides or a-glucosidase inhibitors [11].
These results suggest that body weight was not
decreased when Dula was added to insulin or
insulin secretagogue.

In general, there were no new safety con-
cerns. However, a single patient experienced
severe hypoglycemia, which was not observed
in previous Japanese phase 3 studies. As previ-
ously mentioned, the event occurred at 2 pm
without lunch and the patient was admitted to
the emergency room to recover.

In the AWARD-9 study, the clinical efficacy
and safety of Dula 1.5 mg were assessed as an
add-on to existing basal insulin therapy [23].
Changes from baseline in HbA1c were - 1.44%
with Dula and - 0.67% with Plc at 28 weeks,
and the difference was - 0.77% (P\0.001). In
AWARD-9, the insulin dose could be increased
4 weeks after initiating study drug (Dula 1.5 mg
or Plc), and increases from baseline in daily dose
of insulin were significantly smaller with Dula
(13 U) versus Plc (26 U) at 28 weeks. In the
current study, insulin dose was fixed during the
first 16 weeks, and clinical efficacy and safety of
Dula 0.75 mg and Plc were compared as an add-
on therapy. Changes from baseline in HbA1c
were - 1.45% with Dula and 0.06% with Plc at
16 weeks, and the difference was - 1.50%
(P\0.001). In addition, it was reported that

incretin drugs such as DPP-4 inhibitors and
GLP-1 receptor agonists were more effective in
the Asian population [14, 24]. This may have
been one of the reasons a greater HbA1c
reduction was observed in Japanese patients.

In this study, we used both DTR-QOL and
DTSQ to evaluate patient-reported outcomes.
Despite the addition of a weekly injection, all
subscales except hypoglycemia were improved
in the Dula group and all subscales were wors-
ened in the Plc group. These results suggest that
Dula reduces patients’ worries and burden rela-
ted to treatment for diabetes and increases
treatment satisfaction. Regarding the individual
questionnaire of the DTR-QOL, Dula satisfac-
tion scores were inferior to Plc scores on Q13
[gastrointestinal symptoms (nausea, passing
gas, diarrhea, abdominal pain) due to my cur-
rent diabetes treatment are uncomfortable].
This was consistent with the incidence of gas-
trointestinal AEs reported by Dula-treated
patients in this study. In terms of the items on
which Dula treatment satisfaction was superior
to Plc, statistically significant differences were
observed for the following questions: Q7. When
I eat out, it is difficult to manage my current
diabetes treatment; Q8. I feel like my current
diabetes treatment takes away the enjoyment of
eating; Q9. With my current diabetes treatment,
it is hard to curb my appetite; Q14. I am both-
ered by weight gain with my current diabetes
treatment; Q19. I have uncomfortable symp-
toms due to hyperglycemia (high blood glu-
cose); Q20. I am worried about high blood
glucose; Q21. I am dissatisfied that my blood
glucose is unstable (high and low); and Q26.
Overall, I am satisfied with my current blood
sugar control (glycemic control). Of note, Dula
treatment reduced burdens on eating behaviors
as well as on blood glucose control.

This study had both strengths and limita-
tions. One strength was that it was the first
study to assess the efficacy and safety of once-
weekly Dula 0.75 mg in combination with
insulin therapy in Japanese patients with lean
body mass. Further, the Plc group showed no
change in HbA1c for 16 weeks, which reflects a
well-controlled study.

Some limitations of the study should also be
noted. First, a treatment period of 16 weeks is
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relatively short for full assessments on all the
key outcomes (e.g., body weight, insulin dose,
hypoglycemia). Second, patients with relatively
high HbA1c were enrolled in this study, so it
could have been difficult to reduce the dose of
insulin. If we want to focus research on how
much insulin dose can be decreased (or elimi-
nated), patients with relatively good blood
glucose control should be enrolled. If insulin
dose can be decreased, body weight might be
decreased simultaneously.

CONCLUSIONS

In this Japanese patient population, Dula
0.75 mg was superior to Plc at week 16
(P\0.001) in reducing the HbA1c from base-
line, meeting the primary objective of the
study. No new safety concerns were identified,
and the safety profile of Dula was consistent
with the safety profile of the label. Add-on of
Dula to insulin therapy would be a useful
treatment option for better blood glucose
control.
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