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Aim: To evaluate the safety and efficacy of once-weekly subcutaneous semaglutide as mono-

therapy or combined with an oral antidiabetic drug (OAD) vs an additional OAD added to back-

ground therapy in Japanese people with type 2 diabetes (T2D) inadequately controlled on diet/

exercise or OAD monotherapy.

Methods: In this phase III, open-label trial, adults with T2D were randomized 2:2:1 to semaglutide

0.5 mg or 1.0 mg, or one additional OAD (a dipeptidyl peptidase-4 inhibitor, biguanide, sulphony-

lurea, glinide, α-glucosidase inhibitor or thiazolidinedione) with a different mode of action from that

of background therapy. The primary endpoint was number of adverse events (AEs) after 56 weeks.

Results: Baseline characteristics were balanced between treatment arms (601 randomized).

More AEs were reported in the semaglutide 0.5 mg (86.2%) and 1.0 mg (88.0%) groups than in

the additional OAD group (71.7%). These were typically mild/moderate. Gastrointestinal AEs

were most frequent with semaglutide, which diminished over time. The mean glycated haemo-

globin (HbA1c) concentration (baseline 8.1%) was significantly reduced with semaglutide

0.5 mg and 1.0 mg vs additional OAD (1.7% and 2.0% vs 0.7%, respectively; estimated treat-

ment difference [ETD] vs additional OAD −1.08% and −1.37%, both P < .0001). Body weight

(baseline 71.5 kg) was reduced by 1.4 kg and 3.2 kg with semaglutide 0.5 mg and 1.0 mg, vs a

0.4-kg increase with additional OAD (ETD −1.84 kg and −3.59 kg; both P < .0001). For

semaglutide-treated participants, >80% achieved an HbA1c concentration <7.0% (Japanese

Diabetes Society target).

Conclusions: Semaglutide was well tolerated, with no new safety issues identified. Semaglutide

treatment significantly reduced HbA1c and body weight vs additional OAD treatment in Japa-

nese people with T2D.
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1 | INTRODUCTION

The prevalence of type 2 diabetes (T2D) is rising in many countries,

including Japan, influenced by increasing obesity and decreasing physi-

cal activity.1 If diet and exercise fail to achieve glycaemic control, the

Japanese Diabetes Society guidelines recommend the addition of

glucose-lowering agents.2,3 However, despite the availability of numer-

ous such agents, achieving recommended glycaemic targets (eg, gly-

cated haemoglobin [HbA1c] <7.0% [53.0 mmol/mol] [Japanese

Diabetes Society, American Diabetes Association])3,4 remains a
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challenge for many patients.5,6 There is therefore a clinical need for

individualized treatment,7 particularly to avoid weight gain and

hypoglycaemia.8,9

Unlike many other T2D therapies, glucagon-like peptide-1 receptor

agonists (GLP-1RAs) achieve glycaemic control and reduce body

weight.10 Semaglutide (Novo Nordisk, Denmark) is a GLP-1 analogue

currently in development for the treatment of T2D. It has 94% homol-

ogy to native GLP-1,11 and is structurally similar to liraglutide,12 but has

modifications resulting in a half-life of ~1 week, making semaglutide

appropriate for once-weekly administration.11,12 Semaglutide has been

evaluated in the Semaglutide Unabated Sustainability in Treatment of

Type 2 Diabetes (SUSTAIN) phase IIIa programme, which evaluated the

efficacy and safety of semaglutide at all stages of the T2D disease

continuum13–18; however, Japanese regulatory guidelines require that

the safety and efficacy of all investigational drugs are evaluated in com-

bination with sulphonylureas in at least 100 Japanese patients and in

combination with other approved oral antidiabetic drugs (OADs) in at

least 50 Japanese patients in order to obtain approval.19 Hence, addi-

tional SUSTAIN phase III clinical trials were designed to investigate

semaglutide treatment in Japanese populations.20,21

The present trial evaluated the safety and efficacy of

once-weekly semaglutide (0.5 and 1.0 mg) as monotherapy or in com-

bination with an OAD, vs an additional OAD, during 56 weeks of

treatment in Japanese people with T2D insufficiently controlled on

diet/exercise or OAD monotherapy.

2 | MATERIALS AND METHODS

2.1 | Trial design

This was a phase III randomized, open-label, active-controlled, parallel-

group (three groups), multicentre, single-country trial to evaluate the

safety and efficacy of once-weekly treatment with semaglutide as

monotherapy or in combination with one OAD in Japanese people

with inadequately controlled T2D. Participants were selected and

screened by the investigator and then randomized across 41 sites in a

2:2:1 ratio to receive semaglutide 0.5 mg or 1.0 mg once weekly, or

one additional OAD (a dipeptidyl peptidase-4 inhibitor, biguanide, sul-

phonylurea, glinide, α-glucosidase inhibitor or thiazolidinedione) with a

different mode of action from that of background therapy, as selected

by the investigator.

The trial comprised a screening period (weeks −2 to 0), a treat-

ment period (weeks 0–56) including the dose-escalation period, and a

follow-up period (weeks 56-61); with a total trial duration of

63 weeks (weeks −2 to 61; Figure S1 in File S1). This trial was con-

ducted in compliance with the International Conference on Harmoni-

sation Good Clinical Practice guidelines,22 and the Declaration of

Helsinki.23 Brief details of the study design are available at

clinicaltrials.gov (NCT02207374).

2.2 | Study population

Japanese adults were eligible for participation. Key inclusion criteria

were: T2D; stable treatment with diet/exercise therapy only for at

least 30 days before screening or OAD monotherapy (sulphonylureas,

glinides, α-glucosidase inhibitors or thiazolidinediones) with approved

Japanese labelling, in addition to diet/exercise therapy, for at least

60 days before screening; age ≥20 years at the time of signing

informed consent; and HbA1c between 53 and 91 mmol/mol (7.0-

10.5%) at screening. Key exclusion criteria were: treatment with

glucose-lowering agent(s) other than those stated in the inclusion cri-

teria within 60 days before screening, and treatment with once-

weekly GLP-1RAs <90 days before screening (except for short-term

treatment [≤7 days in total] with insulin in connection with intercur-

rent illness); history of chronic or acute pancreatitis; impaired renal

function (eGFR <30 mL/min/1.73 m2); and acute coronary or cerebro-

vascular events in the 90 days before randomization. Further details

on inclusion/exclusion criteria are in Table S1 in File S1.

2.3 | Randomization and masking

Participants were randomly assigned in a 2:2:1 ratio to receive once-

weekly subcutaneous semaglutide (0.5 or 1.0 mg) or one additional

OAD using an automated voice/web recognition system without human

involvement at the randomization visit. Randomization was stratified

according to pre-trial treatment at screening (diet and exercise therapy,

sulphonylureas, glinides, α-glucosidase inhibitors or thiazolidinediones).

The trial had an open-label design because of the different dosing regi-

men between semaglutide and comparator treatment.

2.4 | Drug administration

After a 2-week screening period (diet and exercise therapy, sulphony-

lureas, glinides, α-glucosidase inhibitors or thiazolidinediones), the par-

ticipants received semaglutide 0.5 or 1.0 mg once weekly or an

additional OAD for 56 weeks, followed by a 5-week follow-up period

(Figure S1 in File S1). Semaglutide was administered by once-weekly

subcutaneous injection in the thigh, abdomen or upper arm and was to

be taken on the same day of the week. Participants in the semaglutide

arms followed a fixed-dose escalation regimen of semaglutide 0.5 mg

(maintenance dose reached after 4 weeks of 0.25 mg semaglutide

once weekly) or semaglutide 1.0 mg (maintenance dose reached after

4 weeks of 0.25 mg semaglutide, followed by 4 weeks of 0.5 mg

semaglutide). The type and dosage of the additional OAD was to be

selected by the investigator according to the approved Japanese label-

ling, taking into account complementary modes of action and contrain-

dications against different drug combinations. Participants who

discontinued randomized treatment prematurely were asked to stay in

the trial and continue all planned visit procedures in all treatment arms.

Rescue medication was offered if fasting plasma glucose (FPG)

exceeded predefined criteria (Supporting Information).

2.5 | Trial objectives and endpoints

The primary objective of the study was to compare the safety of

once-weekly semaglutide (0.5 mg and 1.0 mg) vs OAD therapy during

56 weeks of treatment in Japanese people with T2D. The secondary

objective was to compare the efficacy of once-weekly semaglutide

(0.5 mg and 1.0 mg) vs OAD therapy after 56 weeks of treatment.

All endpoints were prespecified in the clinical trial protocol,

including the primary and all supportive secondary efficacy/safety
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endpoints. The primary endpoint was the number of treatment-

emergent adverse events (TEAEs) during 56 weeks of treatment. Sup-

portive secondary safety endpoints included the number of severe or

blood glucose (BG)-confirmed symptomatic hypoglycaemic episodes,

change from baseline in safety variables (including haematology, bio-

chemistry, calcitonin and pulse), and the occurrence of anti-

semaglutide antibodies. An external event adjudication committee

performed validation of selected adverse events (AEs) or other events

(Table S2 in File S1).

Supportive secondary efficacy endpoints included change from

baseline in: HbA1c, FPG, self-measured plasma glucose (SMPG, mean

of 7-point profile and mean postprandial increment, over all meals

[measurements performed with capillary blood were automatically

calibrated to plasma-equivalent glucose values, shown on the display

of the BG meter and documented by the trial participant]), body

weight, body mass index (BMI), waist circumference, blood pressure,

lipids and other markers of glucose metabolism and β-cell function.

FPG and SMPG are reported in mg/dL (1 mmol/L = 18.02 mg/dL).

Secondary responder endpoints were the proportion of participants

achieving HbA1c targets of <7% or ≤6.5%, the proportion of partici-

pants achieving HbA1c targets of <7% with no severe or BG-

confirmed symptomatic hypoglycaemia (defined as severe according

to the American Diabetes Association classification or BG-confirmed

by plasma glucose <3.1 mmol/L, with symptoms consistent with

hypoglycaemia) and no weight gain, and the proportion of partici-

pants achieving weight loss of ≥5% and ≥10%.

2.6 | Sample size calculation

A total of 595 participants were planned to be randomized for treat-

ment, stratified by pre-trial treatment: 170 participants on diet and

exercise therapy; 170 participants on sulphonylurea monotherapy;

and 85 participants on each of the other three OAD monotherapies

(glinides, α-glucosidase inhibitors and thiazolidinediones). The sample

size and stratification was determined based on Japanese regulatory

guidelines,19 which require the following minimum numbers of

semaglutide-treated completers in each group: semaglutide only

(100); semaglutide with a sulphonylurea (100); semaglutide with a gli-

nide (50); semaglutide with an α-glucosidase inhibitor (50); and sema-

glutide with a thiazolidinedione (50). The sample size assumed a

premature discontinuation rate from randomized treatment of 25%,

accounting for the 2:2:1 randomization.

2.7 | Statistical analysis

Safety and efficacy were assessed in the modified intention-to-treat

population, which consisted of all randomized participants who were

exposed to at least one dose of randomized treatment, as specified in

the trial protocol. For safety, we used only data obtained before pre-

mature treatment discontinuation, with an ascertainment window of

42 days to define TEAEs. For efficacy, the assessment used data

obtained before the initiation of any rescue medication or before pre-

mature treatment discontinuation. We also carried out supportive

sensitivity analyses using all data obtained during the trial, regardless

of whether participants were on or off treatment or had received res-

cue medication, for both efficacy and safety.

Overall, safety endpoints were summarized descriptively in line

with regulatory requirements. AEs, hypoglycaemic episodes and

changes from baseline in HbA1c and body weight were also assessed

by pre-trial treatment.

The main analysis model for numerical efficacy endpoints was

the mixed model for repeated measurements (MMRM), with treat-

ment and pre-trial treatment as fixed factors and baseline value as a

covariate, all nested within visit. From the model, the estimated dif-

ferences between each semaglutide dose level and the comparator at

week 56 and corresponding two-sided P values and 95% confidence

intervals (CIs) are presented. With the exception of HbA1c, body

weight, SMPG, FPG, BMI, waist circumference and blood pressure,

values were log-transformed, subject to analysis, and the estimated

treatment effects of each semaglutide dose level vs comparator are

presented as treatment ratios. For HbA1c and weight loss targets,

missing data at week 56 were imputed from the MMRM used for the

corresponding continuous endpoint and subsequently classified.

Treatment comparisons were based on a logistic regression model

including the same fixed factors and associated baseline value as

covariate.

The MMRM analysis relied on the ‘missing at random’ assump-

tion. To investigate whether the results from the MMRM approach

are robust towards deviations from the assumption of ‘missing at

random’, prespecified complementary and separate analyses for

change in HbA1c and change in body weight at 56 weeks were per-

formed by varying the method for handling missing data. Finally, as

a sensitivity analysis, the primary MMRM analysis was repeated

based on all data collected post-randomization, regardless of

whether participants were on or off treatment or received rescue

medication.

3 | RESULTS

3.1 | Participant disposition and baseline
characteristics

The trial began on August 4, 2014 and ended on February 27, 2016,

per protocol. In total, 601 people were randomized 2:2:1 to semaglu-

tide 0.5 mg (n = 239), semaglutide 1.0 mg (n = 241) or additional

OAD (n = 121; Figure 1). Of the 121 participants assigned to addi-

tional OAD treatment, 120 were treated with one of the following

OADs: dipeptidyl peptidase-4 inhibitors (n = 74), biguanides (n = 31),

sulphonylureas (n = 7), α-glucosidase inhibitors (n = 3), thiazolidine-

diones (n = 4), or glinides (n = 1).

The numbers of participants who received rescue medication

were: none in the semaglutide 0.5 mg group, 1 in the semaglutide

1.0 mg group, and 8 in the additional OAD group. Premature treat-

ment discontinuation occurred in 15 participants on semaglutide

0.5 mg, 34 on semaglutide 1.0 mg and 7 on additional OAD. The

main reason for premature treatment discontinuation was AEs

(Figure 1). Baseline characteristics were generally well balanced

among the three groups (Table 1 and Table S3 in File S1).
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3.2 | Safety endpoints

3.2.1 | Primary safety endpoint

Overall, more participants reported TEAEs in the semaglutide-

treatment groups (86.2% and 88.0% with semaglutide 0.5 mg and

1.0 mg, respectively) than in the additional OAD treatment group

(71.7%; Table 2).

3.2.2 | Secondary safety endpoints

Serious AEs (SAEs) were reported by 7.9%, 5.0% and 6.7% of partic-

ipants treated with, respectively, semaglutide 0.5 mg, 1.0 mg and

additional OAD, with no differences seen across groups according

to system organ class (Table S4 in File S1). Two deaths occurred

during the trial, one in the semaglutide 0.5 mg group (assessed as

unlikely to be related to trial product by the investigator), and the

other in the additional OAD group. Both were confirmed by the

event adjudication committee as non-cardiovascular deaths

(Table 2).

Typically, AEs were mild to moderate in severity. The proportion

of participants discontinuing treatment as a result of AEs was 5.9%

with semaglutide 0.5 mg and 10.8% with semaglutide 1.0 mg

(Table 2). The most frequent AEs, and most common reason for dis-

continuation in semaglutide-treated participants, were gastrointesti-

nal events. These events diminished over time (Table 2; Figure S2A–

D in File S1). A similar proportion of participants in all arms reported

diabetic retinopathy (Table 2).

Blood glucose-confirmed symptomatic hypoglycaemia was infre-

quently reported (Table 2) and occurred almost exclusively in combi-

nation with sulphonlyureas (10 of 11 episodes in total). There were

no reported episodes of severe hypoglycaemia.

Event adjudication committee-confirmed neoplasms were reported

in 6.3%, 8.7% and 5.0% of participants treated with, respectively,

semaglutide 0.5 mg, semaglutide 1.0 mg and additional OAD. In the

semaglutide treatment groups, these were mostly benign and colorec-

tal in nature, while in the additional OAD group there were a similar

number of benign and malignant neoplasms. No cases of medullary

thyroid carcinoma were reported, and no differences in malignant neo-

plasms were observed across different tissues/organ systems (Table 2).

Cholelithiasis was reported in 4 participants (1.7%) treated with

semaglutide 0.5 mg, 2 participants (0.8%) treated with semaglutide

1.0 mg, and none treated with additional OAD. There were no events of

pancreatitis. Levels of pancreatic enzymes increased similarly with sema-

glutide 0.5 mg and 1.0 mg, and were significantly higher than with addi-

tional OAD (lipase: semaglutide 0.5 mg, estimated treatment ratio [ETR]

1.27 [95% CI 1.18 to 1.35]; semaglutide 1.0 mg, ETR 1.33 [95% CI 1.25

to 1.43]; amylase: semaglutide 0.5 mg, ETR 1.12 [95% CI 1.07 to 1.17];

semaglutide 1.0 mg, ETR 1.14 [95% CI 1.09 to 1.20], all P < .0001 vs

additional OAD).

665 participants assessed 
for eligibility

601 enrolled

64 ineligible
Did not meet inclusion criteria (n=57†)
Met exclusion criteria (n=4) 
Other (n=3) 

601 randomized

7 discontinued treatment
4 [AE]*c

3 other

(5 withdrew from trial)

113 treatment completed
115 trial completed

207 treatment completed
231 trial completed

34 discontinued treatment
26 [AE]*b

8 other

(10 withdrew from trial)

224 treatment completed
233 trial completed

15 discontinued treatment
14 [AE]*a

1 other

(6 withdrew from trial)

121 assigned additional OAD
Exposed (n=120); not exposed (n=1) 
Safety analysis set (n=120) 
Full analysis set (n=120) 

241 assigned semaglutide1.0 mg 
Exposed (n=241) 
Safety analysis set (n=241) 
Full analysis set (n=241)

239 assigned semaglutide 0.5 mg
Exposed (n=239) 
Safety analysis set (n=239)
Full analysis set (n=239) 

FIGURE 1 Flow of participants through the trial. *Reflects primary reason for treatment discontinuation, as judged by the investigator. †55
participants did not have a glycated haemoglobin (HbA1c) value within the specified range and 2 participants were not on stable treatment with
diet/exercise therapy only for at least 30 days before screening, or on oral antidiabetic drug (OAD) monotherapy, in addition to diet/exercise

therapy for at least 60 days before screening. aSeven participants discontinued because of gastrointestinal (GI) adverse events (AEs) and seven
discontinued because of other AEs. bEighteen participants discontinued because of GI AEs and 8 discontinued because of other AEs. cNo
participants discontinued because of GI AEs and 4 discontinued because of other AEs. Numbers in brackets within treatment discontinuation
denote participants who also withdrew from trial, as those who discontinued treatment had the option to continue follow-up. Trial completers
were participants who were exposed, did not discontinue treatment prematurely, did not withdraw from trial and who attended a follow-up visit
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The event adjudication committee confirmed heart failure in a

participant treated with semaglutide 0.5 mg and coronary revasculari-

zation in a participant treated with semaglutide 1.0 mg (Table 2).

Pulse rate significantly increased from baseline with semaglutide

0.5 mg and 1.0 mg, compared with additional OAD (Table 3).

Calcitonin levels were consistently low and similar across all

treatment groups (data not shown). Three semaglutide-treated partic-

ipants developed anti-semaglutide antibodies (2 on semaglutide

0.5 mg and 1 on semaglutide 1.0 mg), and cross-reaction with endog-

enous GLP-1 occurred in 1 participant. No anti-semaglutide anti-

bodies had an in vitro neutralizing effect on semaglutide. Allergic

reactions were reported in 17 participants (7.1%) on semaglutide

0.5 mg, 16 participants (6.6%) on semaglutide 1.0 mg, and 5 partici-

pants (4.2%) on additional OAD treatment. Injection-site reactions

occurred in 1 participant (0.4%) each in the semaglutide 0.5 mg and

1.0 mg groups.

There were no clinically relevant changes in other safety labora-

tory assessments, physical examination, electrocardiograms or fundo-

scopy/fundus photography.

3.3 | Efficacy endpoints

3.3.1 | Glycaemic control

At week 56, mean HbA1c (baseline 8.1%) was significantly reduced

with semaglutide 0.5 mg and 1.0 mg vs the additional OAD group

(Figure 2A,B, Table 3). HbA1c was consistently reduced from baseline

to a greater extent with semaglutide 0.5 mg and 1.0 mg, compared

with additional OAD, in all pre-trial treatment groups (Figure S3 in

File S1). Statistical sensitivity analyses for change in HbA1c at week

56 supported the main result (Figure S4A in File S1). Significantly

higher proportions of participants achieved the American Diabetes

Association and Japanese Diabetes Society HbA1c target of <7.0%

and the American Association of Clinical Endocrinologists target24 of

≤6.5% (Figure 2C,D and Table 3).

The proportion of participants achieving HbA1c <7.0% with no

severe or BG-confirmed symptomatic hypoglycaemia and no weight

gain at week 56 was also greater with semaglutide vs additional OAD

(Figure 2E, Table 3). Overall, more participants treated with semaglu-

tide achieved any HbA1c reduction than participants treated with an

additional OAD (Figure S6A in File S1).

At week 56, mean FPG, SMPG postprandial increment and mean

7-point SMPG were all significantly reduced with semaglutide 0.5 mg

and 1.0 mg vs additional OAD (Table 3).

3.3.2 | Body weight

Mean body weight (baseline 71.5 kg) was significantly decreased in par-

ticipants treated with semaglutide 0.5 mg and 1.0 mg, respectively, vs

an increase in participants treated with additional OAD, and the treat-

ment differences were statistically significant (Figure 2F,G and Table 3).

Statistical sensitivity analyses for change in body weight at week

56 supported the main result (Figure S4B in File S1). Significantly higher

proportions of semaglutide-treated participants achieved a weight loss

of ≥5% or ≥10% than in the additional OAD group (Figure S5 in File S1

and Table 3). Overall, more participants treated with semaglutide

achieved a reduction in body weight than participants treated with an

additional OAD (Figure S6B in File S1). BMI and waist circumference

were significantly reduced in participants treated with semaglutide

0.5 mg and 1.0 mg vs additional OAD treatment (Table 3).

3.3.3 | Glucose metabolism and β-cell function
Pro-insulin and pro-insulin: insulin ratios were significantly reduced in

participants treated with both semaglutide 0.5 mg and 1.0 mg vs par-

ticipants receiving additional OAD. C-peptide and homeostatic model

TABLE 1 Baseline characteristics of trial populations

Semaglutide 0.5 mg Semaglutide 1.0 mg Additional OAD Total

Meana (SD) Meana (SD) Meana (SD) Meana (SD)

Age, years 58.0 (10.6) 58.7 (10.2) 59.2 (10.1) 58.5 (10.3)

Male/female, % 69.5/30.5 – 72.2/27.8 – 74.2/25.8 – 71.5/28.5 –

HbA1c, mmol/mol 64.4 (9.8) 65.5 (10.5) 65.1 (9.8) 65.0 (10.1)

HbA1c < % 8.0 (0.9) 8.1 (1.0) 8.1 (0.9) 8.1 (0.9)

FPG, mmol/L 8.9 (1.9) 8.9 (2.1) 9.0 (1.9) 8.9 (2.0)

FPG, mg/dL 159.8 (34.5) 160.4 (38.0) 161.7 (34.8) 160.4 (36.0)

Diabetes duration, years 8.1 (6.0) 9.4 (6.5) 9.3 (7.0) 8.8 (6.4)

Body weight, kg 71.0 (15.4) 71.7 (15.9) 72.2 (14.9) 71.5 (15.5)

BMI, kg/m2 26.2 (4.8) 26.4 (4.7) 26.7 (4.6) 26.4 (4.7)

eGFR (MDRD), mL/min/1.73 m2 101.4 (21.7) 101.6 (24.0) 102.0 (22.5) 101.6 (22.8)

Pre-trial treatment, n (%)

Diet and exercise therapy 68 (28.5) 68 (28.2) 35 (29.2) 171 (28.5)

Sulphonylureas 68 (28.5) 69 (28.6) 33 (27.5) 170 (28.3)

Glinides 34 (14.2) 36 (14.9) 17 (14.2) 87 (14.5)

α- glucosidase inhibitors 35 (14.6) 34 (14.1) 18 (15.0) 87 (14.5)

Thiazolidinedione 34 (14.2) 34 (14.1) 17 (14.2) 85 (14.2)

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; HbA1c, glycated haemoglobin; MDRD,
modification of diet in renal disease; OAD, oral antidiabetic drug.
a Values are arithmetic means.
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TABLE 2 Treatment-emergent adverse events summary by system organ class and incidence of hypoglycaemia

Semaglutide 0.5 mg Semaglutide 1.0 mg Additional OAD

N (%) E R N (%) E R N (%) E R

Overview of treatment-emergent AEs

Number of participants 239 241 120

AEs (total) 206 (86.2) 909 335.5 212 (88.0) 954 371.5 86 (71.7) 269 197.9

Fatal 1 (0.4) 1 0.4 0 – – 1 0.8 1 0.7

Serious 19 (7.9) 25 9.2 12 (5.0) 13 5.1 8 (6.7) 10 7.4

Severity

Severe 10 (4.2) 12 4.4 3 (1.2) 3 1.2 2 (1.7) 3 2.2

Moderate 29 (12.1) 46 17.0 29 (12.0) 37 14.4 15 (12.5) 20 14.7

Mild 202 (84.5) 851 314.1 209 (86.7) 914 356.0 80 (66.7) 246 181.0

Leading to premature treatment
discontinuation

14 (5.9) 16 5.9 26 (10.8) 40 15.6 4b (3.3)b N/A N/A

AEs reported by ≥ 5% of participants, by
system organ class and preferred term

Infections and infestations 129 (54.0) 231 85.3 111 (46.1) 184 71.7 59 (49.2) 105 77.2

Nasopharyngitisa 81 (33.9) 132 48.7 75 (31.1) 105 40.9 41 (34.2) 60 44.1

Pharyngitisa 12 (5.0) 15 5.5 9 (3.7) 9 3.5 2 (1.7) 3 2.2

Gastroenteritisa 15 (6.3) 16 5.9 5 (2.1) 6 2.3 2 (1.7) 2 1.5

Gastrointestinal disorders 129 (54.0) 262 96.7 130 (53.9) 300 116.8 24 (20.0) 40 29.4

Constipationa 45 (18.8) 50 18.5 36 (14.9) 40 15.6 5 (4.2) 5 3.7

Nauseaa 29 (12.1) 38 14.0 46 (19.1) 70 27.3 1 (0.8) 1 0.7

Diarrhoeaa 24 (10.0) 33 12.2 38 (15.8) 49 19.1 8 (6.7) 9 6.6

Abdominal discomforta 15 (6.3) 15 5.5 15 (6.2) 16 6.2 0 – – –

Vomitinga 13 (5.4) 17 6.3 14 (5.8) 21 8.2 2 (1.7) 2 1.5

Investigations 40 (16.7) 66 24.4 58 (24.1) 81 31.5 9 (7.5) 11 8.1

Lipase increaseda 21 (8.8) 25 9.2 33 (13.7) 36 14.0 2 (1.7) 2 1.5

Amylase increaseda 7 (2.9) 8 3.0 13 (5.4) 15 5.8 1 (0.8) 1 0.7

Metabolism and nutrition disorders 24 (10.0) 28 10.3 34 (14.1) 40 15.6 4 (3.3) 4 2.9

Decreased appetitea 18 (7.5) 22 8.1 32 (13.3) 36 14.0 0 – – –

Eye disorders 35 (14.6) 49 18.1 36 (14.9) 39 15.2 9 (7.5) 9 6.6

Diabetic retinopathya 11 (4.6) 11 4.1 16 (6.6) 16 6.2 6 (5.0) 6 4.4

Musculoskeletal and connective tissue
disorders

35 (14.6) 43 15.9 46 (19.1) 55 21.4 22 (18.3) 26 19.1

Back paina 9 (3.8) 10 3.7 13 (5.4) 13 5.1 10 (8.3) 10 7.4

EAC-confirmed AEs

Cardiovascular events 1 (0.4) 1 0.4 1 (0.4) 1 0.4 0 – – –

Coronary revascularization 0 – – – 1 (0.4) 1 0.4 0 – – –

Heart failure 1 (0.4) 1 0.4 0 – – – 0 – – –

Neoplasms 15 (6.3) 17 6.3 21 (8.7) 27 10.5 6 (5.0) 6 4.4

Benign 11 (4.6) 13 4.8 19 (7.9) 23 9.0 3 (2.5) 3 2.2

Colorectal 7 (2.9) 8 3.0 8 (3.3) 10 3.9 0

Malignant 4 (1.7) 4 1.5 3 (1.2) 3 1.2 3 (2.5) 3 2.2

Hypoglycaemia

Severe or BG-confirmed symptomatic 3 (1.3) 4 1.5 6 (2.5) 8 3.1 2 (1.7) 2 1.5

Abbreviations: ADA, American Diabetes Association; AE, adverse event; BG, blood glucose; E, number of events; EAC, event adjudication committee; N,
number of participants experiencing at least 1 event; OAD, oral antidiabetic drug; N/A, not applicable: the data are not available as the relationship
between adverse event and action taken was not collected for comparator treatment (please see (b)); R, event rate per 100 years of treatment exposure.
Treatment-emergent AEs include events that are collected from first exposure to the follow-up visit scheduled 5 weeks (+1 week visit window) after the
last trial product dose. Severe or BG-confirmed symptomatic hypoglycaemia: an episode that is severe according to the ADA classification or BG-
confirmed by a plasma glucose value <3.1 mmol/L (56 mg/dL), with symptoms consistent with hypoglycaemia.

a Most frequent AEs by system organ class and preferred term in ≥5%.
b These participants cited AEs as the primary reason for discontinuing treatment when completing their end-of-trial form. However, the relationship
between reporting of an adverse event during the trial and the action taken were not collected on the AE form for comparator treatments as, in this
trial, the additional OAD was not considered as trial product. Number of episodes and event rate are therefore not available.
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assessment of β-cell function were significantly increased with both

semaglutide doses compared with additional OAD. Plasma glucagon

and homeostatic model assessment of insulin resistance were signifi-

cantly decreased with semaglutide 1.0 mg vs additional OAD, and

insulin was significantly increased in participants treated with sema-

glutide 0.5 mg compared with participants treated with additional

OAD (Figure S7 in File S1).

3.3.4 | Other secondary efficacy endpoints

At week 56, there was a reduction from baseline in blood pressure in

participants treated with semaglutide, compared with participants

treated with additional OAD. This reduction was significant for sys-

tolic blood pressure with semaglutide 1.0 mg vs additional OAD

(Table 3).

All lipids, except free fatty acids with semaglutide 0.5 mg and

HDL cholesterol with both doses, showed significant reductions with

semaglutide treatment, compared with additional OAD (Table S5 in

File S1).

4 | DISCUSSION

Overall, semaglutide was well tolerated and no new safety findings

were identified in this trial. The primary endpoint of TEAEs occurred

in more participants receiving semaglutide than those receiving one

additional OAD. The proportion of participants reporting SAEs was

similar across all treatment groups. The difference in AEs was primar-

ily driven by gastrointestinal-related AEs, although these were of mild

or moderate severity and diminished over time, and are a well-known

side effect of GLP-1RAs.25 Gastrointestinal-related AEs were the

most frequently reported events leading to premature treatment dis-

continuation. The AE profile was similar to that of other currently

available GLP-1RAs and generally similar to that seen in the global

SUSTAIN trials.13–18

The cardiovascular safety of semaglutide is of interest, in light of

the recent global SUSTAIN 6 trial, which did not include any Japa-

nese participants. SUSTAIN 6 was designed to assess the non-

inferiority of semaglutide, compared with placebo, for cardiovascular

outcomes in participants with T2D. Results showed a significant

cardioprotective effect with semaglutide treatment, with the first

occurrence of cardiovascular death, non-fatal myocardial infarction or

non-fatal stroke occurring in 6.6% of participants treated with sema-

glutide 0.5 mg or 1.0 mg, compared with 8.9% in participants treated

with placebo (hazard ratio 0.74 [95% CI 0.58 to 0.95]; P < .001 for

non-inferiority; P = .02 for superiority).18

The efficacy results of this trial were favourable, showing that

both semaglutide 0.5 mg and 1.0 mg produce significant and clinically

relevant improvements in glycaemic control and body weight when

used as monotherapy or in combination with one OAD

(a sulphonylurea, glinide, α-glucosidase inhibitor or thiazolidinedione),

compared with one additional OAD, in Japanese participants with

T2D. These improvements were sustained over 56 weeks of treat-

ment, and results were supported by all sensitivity analyses. Further-

more, a very high and significantly greater proportion of participants

receiving semaglutide vs additional OAD treatment achieved theT
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FIGURE 2 Semaglutide 0.5 mg and 1.0 mg once weekly, compared with an additional OAD, mean glycated haemoglobin (HbA1c) by week, A;

change in mean HbA1c after 56 weeks, B; the proportion of participants achieving HbA1c <7.0%, C; ≤6.5%, D and HbA1c <7.0% with no severe
or blood glucose, BG-confirmed symptomatic hypoglycaemia and no weight gain at week 56, E; mean body weight by week, F and change in
mean body weight after 56 weeks, G. Values in A, B, F and G are estimated means (�standard errors) from a mixed model for repeated
measurements using data obtained before the initiation of any rescue medication or before premature treatment discontinuation. Dotted line is
the overall mean value at baseline. Values in C, D, E, H and I are observed proportions using ‘on-treatment without rescue medication’ data from
subjects in the full analysis set. Missing data are imputed from a mixed model for repeated measurements and subsequently classified. BG-
confirmed, plasma glucose <3.1 mmol/L (56 mg/dL). BG, blood glucose; ETD, estimated treatment difference; HbA1c, glycosylated haemoglobin;
OAD, oral antidiabetic drug; OR, odds ratio. *P < .0001. †P < .02
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American Diabetes Association and Japanese Diabetes Society target

of HbA1c <7.0% (<53.0 mmol/mol) (84% and 91% of 0.5 mg and

1.0 mg semaglutide-treated participants, respectively, vs 42% in the

additional OAD group). Importantly, a higher proportion of partici-

pants treated with semaglutide vs additional OAD achieved this tar-

get with no severe or BG-confirmed symptomatic hypoglycaemia and

no weight gain at week 56. The efficacy of semaglutide on HbA1c

and body weight was consistent across background treatments.

These findings generally correspond with those from the global

SUSTAIN trials,13–18 in which superior and clinically meaningful

improvements in glycaemic control and body weight were achieved

with semaglutide compared with placebo in SUSTAIN 1 and SUSTAIN

515,17; with sitagliptin in SUSTAIN 213; with exenatide extended

release in SUSTAIN 316; and with insulin glargine in SUSTAIN 4.14 In

addition, the reduction in body weight was sustained for up to

2 years.18

A potential limitation of the present trial is the open-label design,

which was necessary because of the different appearances and

administration methods of the medications used. The small sample

size of the comparator group is also a limitation, although the sample

size calculation is in line with Japanese guidelines regarding clinical

trial design.21 The fact that the comparator group was subdivided

between 6 different OADs compounds the sample size limitation fur-

ther. The effects of using metformin and semaglutide exposure have

been previously investigated in the phase IIIa programme, which

included Japanese participants (SUSTAIN 2, SUSTAIN 5).13,17 Similar

efficacy and no safety issues were evident for the combination with

metformin. Also, this study population may not accurately reflect that

of the Japanese T2D population because more than two-thirds of

participants were male.

Overall, the combination of a predictable safety profile, coupled

with glycaemic control and body weight reduction, indicates the

potential of semaglutide for use in Japanese people for control-

ling T2D.5

In conclusion, in the present trial, semaglutide treatment was well

tolerated in Japanese participants with T2D. AEs were more fre-

quently reported with both doses of semaglutide than with 1 addi-

tional OAD, primarily driven by gastrointestinal AEs; the proportion

of participants reporting SAEs was similar across treatment groups.

No new safety issues were identified and the safety profile of sema-

glutide was similar to that of other GLP-1RAs. In addition, semaglu-

tide treatment significantly reduced HbA1c and body weight, and

improved lipids and systolic blood pressure. Changes in glycaemic

control and body weight were sustained for 56 weeks and were con-

sistent across different background treatments.
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