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ABSTRACT

Introduction: Glucagon-like peptide-1 receptor
agonists are well-established type 2 diabetes
(T2D) treatments. As variations among popula-
tions and culture might influence treatment
effects, this post hoc analysis evaluates the
efficacy and safety of once-weekly (OW)
semaglutide in a Korean population.
Methods: Korean adults with T2D inadequately
controlled on metformin included in a 30-week,

phase 3a, international, multicentre trial
(NCT03061214) compared OW subcutaneous
semaglutide (0.5 mg and 1.0 mg) with once-daily
sitagliptin (100 mg). Key endpoints included
change in glycated haemoglobin (HbA1c) and
body weight; additional endpoints assessed pro-
portions of participants reaching targets of
HbA1c\7.0% and B 6.5%, C 5% weight loss,
and a composite endpoint of HbA1c\7.0%
without severe/blood glucose-confirmed symp-
tomatic hypoglycaemia and no weight gain.
Results: Korean participants (n = 110) showed
a greater reduction in HbA1c and body weight
with semaglutide 0.5 mg (–1.6%, –2.7 kg) and
1.0 mg (–1.8%, –4.8 kg) versus sitagliptin
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(–0.9%, 0.5 kg). HbA1c targets of\7.0% and
B 6.5% were achieved by more participants
treated with semaglutide 0.5 mg (80.0% and
60.0%, respectively) and 1.0 mg (87.5% and
67.5%, respectively) versus sitagliptin (54.3%
and 25.7%, respectively); C 5% weight loss was
observed in 42.9% and 65.0% of participants
treated with semaglutide 0.5 mg and 1.0 mg
versus 0.0% with sitagliptin. The composite
endpoint was achieved by 71.4%, 77.5%, and
31.4% of the population in the semaglutide 0.5
mg, 1.0 mg, and sitagliptin group, respectively.
No new safety concerns were observed.
Conclusion: This analysis confirms efficacy and
safety of OW semaglutide (0.5 and 1.0 mg) in a
Korean population with T2D.
Clinical Trial Registration Number: NCT0
3061214.

Keywords: Glucagon-like peptide-1 receptor
agonist; Korean population; NCT03061214;
Semaglutide; Type 2 diabetes

Key Summary Points

Why carry out this study?

Semaglutide is a glucagon-like peptide-1
receptor agonist approved for the
treatment of type 2 diabetes (T2D), and its
efficacy and safety have been evaluated
across various global regions.

As variations among populations might
impact treatment effects, the current
analysis assessed the efficacy of
semaglutide treatment versus sitagliptin
specifically in a Korean population.

What was learned from the study?

Once-weekly (OW) subcutaneous
semaglutide therapy (0.5 and 1.0 mg)
significantly improves glycaemic control
and reduces body weight in Korean adults
with T2D versus sitagliptin, with a similar
safety profile as previously observed for
semaglutide versus placebo.

OW semaglutide therefore offers a
clinically relevant treatment option for
T2D in a Korean population.

INTRODUCTION

The global prevalence of type 2 diabetes (T2D)
more than doubled between 1990 and 2019,
reaching approximately 437.9 million people.
In addition, type 1 diabetes and T2D are directly
responsible for approximately 1.5 million
deaths worldwide per year [1–3]. In Korea, it is
estimated that 6.05 million (16.7%) adults C 30
years lived with diabetes in 2020 [4]. As a result,
T2D represents a significant socioeconomic
burden in Korea, with associated direct medical
costs accounting for approximately 10.6% of all
healthcare expenditure [5].

T2D is a complex disease, with guidelines for
management of diabetes promoting a person-
alised, multifactorial treatment based on indi-
vidual clinical characteristics and, besides
optimising glycaemic control, also targeting
obesity and other comorbidities [6–8]. The close
association between obesity and T2D is well
known, and overweight or obesity is recognised
as a primary risk factor amenable to change in
T2D [6]. In Korea, approximately half of adults
with diabetes are obese, as defined by a body
mass index (BMI) C 25.0 kg/m2 [4, 5, 8], and the
Committee of Clinical Practice Guidelines of
the Korean Diabetes Association (KDA) now
recommends diabetes screening of all people
aged C 35 years, and selected people aged C 19
years with identified risk factors, one of which is
abdominal obesity [9].

Glucagon-1 peptide receptors are shown to
potentiate glucose-dependent insulin secretion
while minimising hypoglycaemia, which sup-
ported the development of multiple, struc-
turally distinct, glucagon-like peptide-1
receptor agonists (GLP-1RAs) for glycaemic
control in people with T2D [10, 11]. In addition,
GLP-1RA treatment is associated with weight
loss, beneficial effects on kidney outcomes, and
significant cardiovascular (CV) benefits [12–15].

Once-weekly (OW) subcutaneous (s.c.)
semaglutide, an approved GLP-1RA for the
treatment of T2D, has been evaluated through
the comprehensive SUSTAIN clinical trial pro-
gramme. Not only did OW s.c. semaglutide
demonstrate consistent superior glycaemic
control and weight loss versus comparators
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[16–25], the occurrence of major CV events was
significantly decreased compared with placebo
and standard of care in participants with T2D at
high risk of CV disease [23].

NN9535-4114 (SUSTAIN China) was a
30-week, phase 3a, international, multicentre
trial comparing OW s.c. semaglutide with once-
daily (OD) oral sitagliptin in adults with T2D
inadequately controlled on metformin. A total
of 868 participants were recruited from Brazil,
the China region (consisting of mainland
China, Taiwan, and Hong Kong), the Republic
of Korea, South Africa, and Ukraine [26]. Results
showed that semaglutide was superior to sita-
gliptin in improving glycaemic control and
reducing body weight [26]. However, given the
variations in culture across the regions included
in this study, such as diet and lifestyle factors,
diabetes management practice, and standard of
care, evaluation of the Korean population from
the NN9535-4114 trial will provide additional
insight in the efficacy and safety of semaglutide.
Therefore, the aim of this post hoc analysis was
to evaluate the efficacy and safety of semaglu-
tide versus sitagliptin in a Korean subpopula-
tion with T2D inadequately controlled on
metformin.

METHODS

Study Design and Participants

This was a post hoc analysis of participants from
the Republic of Korea enrolled in the NN9535-
4114 trial (NCT03061214) [26], who were ran-
domised to receive OW s.c. semaglutide 0.5 mg,
OW s.c. semaglutide 1.0 mg, or OD oral sita-
gliptin 100 mg. Full details of the trial design are
reported elsewhere [26].

Key participant inclusion criteria included
adults with a diagnosis of T2D with glycated
haemoglobin (HbA1c) 7.0–10.5% (53–91
mmol/mol; both inclusive), and treated with
metformin monotherapy, at a stable dose
C 1500 mg, or a maximum tolerated dose
C 1000 mg for 60 days prior to screening [26].
Individuals were excluded from the study if
they had treatment with glucose-lowering
agent(s) other than metformin for 60 days

before screening, a screening calcitonin value
C 50 ng/l, history of acute or chronic pancre-
atitis, a cancer diagnosis in the previous 5 years,
history of medullary thyroid carcinoma or
multiple endocrine neoplasia syndrome type 2,
impaired kidney function (as defined by an
estimated glomerular filtration rate [eGFR]\60
ml/min/1.73 m2 per the 4-variable version of
Modification of Diet in Renal Disease [MDRD]
formula), heart failure (New York Heart Associ-
ation [NYHA] class IV), or an acute coronary or
cerebrovascular event within 90 days before
randomisation [26].

Study Outcomes

The primary outcome was change in HbA1c

from baseline to week 30 and the confirmatory
secondary endpoint was change in body weight
from baseline to week 30.

Supportive secondary endpoints included
the evaluation of proportions of participants at
week 30 who achieved a target HbA1c of\7.0%,
HbA1c of B 6.5%, weight loss of C 5%, and a
composite endpoint of HbA1c\7.0% without
severe or blood glucose-confirmed symptomatic
hypoglycaemia and no weight gain.

Supportive secondary efficacy endpoints
included change from baseline to week 30 in
fasting plasma glucose, self-measured plasma
glucose (SMPG), blood pressure (BP), fasting
insulin, fasting C-peptide, fasting glucagon,
fasting proinsulin, fasting proinsulin to insulin
ratio, homeostatic model assessment of b-cell
function (fasting HOMA-B) and insulin resis-
tance (fasting HOMA-IR), BMI, waist circum-
ference, fasting lipids (total cholesterol, low-
density lipoprotein [LDL] cholesterol, very low-
density lipoprotein [VLDL] cholesterol, high-
density lipoprotein [HDL] cholesterol, triglyc-
erides, and free fatty acids), and high-sensitivity
C-reactive protein. Weight parameters and
blood samples for these efficacy assessments
were standardly collected during the six study
visits under the treatment period and after 30
weeks, apart from SMPG, which was performed
twice throughout the study by the participants.
SMPG measurements were performed with
capillary blood test strips, which automatically

Diabetes Ther (2024) 15:547–563 549



calibrated blood to plasma equivalent glucose
values. Patient-reported outcomes question-
naires, including the Short Form-36v2 (SF-36v2)
health survey and Diabetes Treatment Satisfac-
tion Questionnaire status (DTSQs), were com-
pleted at baseline and after 30 weeks.

All adverse events (AEs) were collected
throughout the study, including events starting
from the first trial-related activity after signing
the informed consent until the end of the
5-week post-treatment follow-up period and
recorded at prespecified study visits. Severe or
blood glucose (BG)-confirmed symptomatic
hypoglycaemic episodes were recorded
throughout the study.

Statistical Analysis

Post hoc analyses were based on the full analysis
set (FAS), including all randomised participants
who received a treatment dose and had any
post-randomisation data. The statistical evalua-
tion of the FAS followed the intention-to-treat
principle.

Efficacy subgroup analyses for endpoints
assessing change from baseline were performed
using a mixed model for repeated measures with
all post-baseline measurements obtained at
planned visits up to and including week 30
data, before discontinuation from randomised
treatment or initiation of rescue treatment as
the dependent variables. Visit and treatment
were included as fixed factors and the associated
baseline values as covariates. For measurements
within the same participants, an unstructured
covariance matrix was used. Estimated treat-
ment differences (ETDs) were shown comparing
OW semaglutide with OD sitagliptin at week 30
by both dose levels, with p\ 0.05 indicating a
statistically significant difference.

Variables related to fixed responses in HbA1c

or weight loss (yes/no) at week 30 were evalu-
ated with logistic regression and treatment as a
fixed effect adjusted for relevant baseline
response(s).

It was assumed that any missing data were
missing at random. Sensitivity analyses includ-
ing pattern mixture models were used to
address the impact of any missing values.

Efficacy results are described by odds ratios (OR)
and the associated 95% confidence interval (CI).
Data are shown as mean (standard deviation
[SD]) unless otherwise specified.

Safety endpoints were summarised and
evaluated by descriptive statistics using the
safety analysis set (SAS), which included all
participants exposed to at least one dose of
randomised semaglutide or sitagliptin.

Ethical Approval

The trial was conducted in accordance with the
Declaration of Helsinki and the International
Conference on Harmonization Good Clinical
Practice and was approved by an Institutional
Review Board (Seoul National University Bun-
dang Hospital [B-1705/395-002], The Catholic
University of Korea, St. Vincent’s Hospital
[VIRB-[sin]20170518-036], Seoul National
University Hospital [H-1706-022-857], Sever-
ance Hospital [4-2017-0212], Korea University
Anam Hospital [ED17090], Hallym University
Kangnam Sacred Heart Hospital [HKS 2018-01-
002]). Informed consent was obtained from all
participants prior to enrolment in the study.

RESULTS

Of the 868 participants with T2D originally
enrolled in the NN9535-4114 trial, 110 from the
Republic of Korea were included at study initi-
ation. Study participants were treated with
semaglutide 0.5 mg (n = 35), semaglutide 1.0
mg (n = 40), or sitagliptin 100 mg (n = 35). The
trial was completed by 93 (84.5%) of the study
participants and 87 (79.1%) participants com-
pleted randomised treatment throughout the
trial period (Table S1). Overall, 23 patients
(20.9%) discontinued treatment prematurely,
with 14 (12.7%) participants discontinuing
because of AEs.

Demographics and Clinical Characteristics

The mean (SD) age of the study population was
55.4 (11.4) years, with 58 male participants
(52.7%), having mean (SD) diabetes duration of
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7.8 (6.3) years and mean (SD) BMI of 27.0 (4.8)
kg/m2 (Table 1). Baseline characteristics were
generally balanced across treatment arms. A
slight variation was observed in mean (SD) body
weight across the treatment groups, with 75.6
kg (19.9) and 73.4 kg (15.9) in the semaglutide
0.5 mg and 1.0 mg groups, respectively, versus
68.6 kg (11.5) for sitagliptin 100 mg (Table 1).
The percentage of participants with a history of
dyslipidaemia was higher in the semaglutide 0.5
mg group (42.9%) compared with semaglutide
1.0 mg (25.0%) and sitagliptin 100 mg (25.7%),
although the imbalance in the proportion of
participants receiving statins as a concomitant
medication was less pronounced across the
groups treated with semaglutide 0.5 mg
(57.1%), semaglutide 1.0 mg (45.0%), and sita-
gliptin 100 mg (48.6%).

Efficacy

Assessment of the primary endpoint of change
in HbA1c from baseline to week 30 showed a
reduction of 1.6% with semaglutide 0.5 mg and
1.8% with semaglutide 1.0 mg versus 0.9% with
sitagliptin 100 mg in Korean participants (ETD
–0.64 [95% CI –1.03; –0.26], p = 0.0015 and
–0.88 [95% CI: –1.27; –0.50], p\ 0.0001,
respectively; Table 2; Fig. 1).

Body weight in the Korean population
decreased by 2.7 kg with semaglutide 0.5 mg
and by 4.8 kg with semaglutide 1.0 mg, corre-
sponding with a reduction in body weight per-
centage of 3.9% and 7.3%, respectively, from
baseline to week 30. In contrast, in participants
receiving sitagliptin 100 mg, both absolute
body weight (0.5 kg [ETD –3.15 [95% CI: –4.79;
–1.51], p = 0.0002 vs semaglutide 0.5 mg, and
–5.26 [95% CI: –6.89; –3.63], p\0.0001 vs
semaglutide 1.0 mg) and body weight percent-
age (0.9% [ETD –4.80 [95% CI: –7.31; –2.30],
p = 0.0003 vs semaglutide 0.5 mg, and –8.23
[95% CI: –10.72; –5.75], p\ 0.0001 vs
semaglutide 1.0 mg) increased (Table 2; Fig. 1).

Differences in HbA1c and body weight across
treatment groups were observed within the first
8 weeks and increased over time (Fig. 1).

A greater proportion of participants achieved
the target of HbA1c\ 7.0% with semaglutide

0.5 mg (80.0%) and semaglutide 1.0 mg (87.5%)
compared with sitagliptin 100 mg (54.3%;
Fig. 2A). These results were in line with the
proportion of participants achieving the HbA1c

target of B 6.5%, where more participants trea-
ted with semaglutide 0.5 mg (60.0%) and
semaglutide 1.0 mg (67.5%) achieved this target
compared with the study population treated
with sitagliptin 100 mg (25.7%; Fig. 2B).

A statistically significant proportion of par-
ticipants in the semaglutide 0.5 mg (42.9%) and
semaglutide 1.0 mg (65.0%) groups achieved
C 5% weight loss compared with none of the
participants in the sitagliptin 100 mg group
after 30 weeks (0.0%; Fig. 2C). In addition, a
statistically significant reduction in BMI and
waist circumference was observed for both doses
of semaglutide compared with sitagliptin 100
mg (Table 2).

More participants receiving semaglutide 0.5
mg (71.4%) and 1.0 mg (77.5%) achieved the
composite endpoint (HbA1c\7.0% without
severe or BG-confirmed symptomatic hypogly-
caemia and without weight gain) after 30 weeks
compared with participants receiving sitagliptin
100 mg (31.4%; p = 0.0005 and p\ 0.0001,
respectively; Fig. 2D).

The reductions in mean fasting plasma glu-
cose, mean seven-point SMPG, and incremental
SMPG were also greater with both doses of
semaglutide than with sitagliptin after 30 weeks
(Table 2). Regarding the b-cell function, HOMA-
B, proinsulin, and proinsulin/insulin ratio con-
sistently showed favourable effects with
semaglutide 0.5 mg and 1.0 mg over sitagliptin
100 mg after 30 weeks compared with baseline
(Fig. S1).

A numerical reduction in systolic blood
pressure was reported for both doses of
semaglutide compared with sitagliptin; how-
ever, this was only statistically significant for
semaglutide 1.0 mg versus sitagliptin (Table S2).
No difference between change from baseline in
lipid parameters was observed across the treat-
ment groups (Fig. S2).

For patient-reported outcomes, the change
from baseline to week 30 in DTSQ score was
greater for semaglutide 0.5 mg versus sitagliptin
100 mg, reflecting a greater semaglutide treat-
ment satisfaction for this dosing compared with
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Table 1 Baseline characteristics of the Korean subpopulation

Characteristic Semaglutide
0.5 mg
(n = 35)

Semaglutide
1.0 mg
(n = 40)

Sitagliptin
100 mg
(n = 35)

Total
(n = 110)

Age (years) 54.3 (12.9) 55.7 (10.3) 56.2 (11.3) 55.4 (11.4)

Sex

Male 17 (48.6) 20 (50.0) 21 (60.0) 58 (52.7)

Female 18 (51.4) 20 (50.0) 14 (40.0) 52 (47.3)

Duration of diabetes (years) 7.1 (5.3) 8.2 (6.2) 7.9 (7.3) 7.8 (6.3)

Body weight (kg) 75.6 (19.9) 73.4 (15.9) 68.6 (11.5) 72.5 (16.2)

Height (m) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1)

BMI (kg/m2) 27.6 (5.2) 27.6 (5.3) 25.7 (3.6) 27.0 (4.8)

Waist circumference (cm) 95.0 (13.5) 93.2 (12.8) 89.9 (9.0) 92.7 (12.0)

Renal function eGFR (ml/min/1.73 m2)

Normal (C 90) 26 (74.3) 31 (77.5) 28 (80.0) 85 (77.3)

Mild impairment (60–\ 90) 9 (25.7) 9 (22.5) 7 (20.0) 25 (22.7)

Moderate-severe impairment and end-stage renal

disease (\ 60)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

UACR (mg/g)a 16.2 (167.0) 23.2 (286.2) 17.8 (125.1) 19.0 (190.1)

MDRD formula for eGFR serum (ml/min/SSA)b 106.1 (24.9) 106.2 (21.3) 107.3 (22.4) 106.5 (22.6)

Systolic blood pressure (mmHg) 126.3 (12.3) 125.9 (11.8) 126.2 (13.3) 126.1 (12.3)

Diastolic blood pressure (mmHg) 78.7 (9.3) 81.1 (9.0) 79.3 (9.6) 79.8 (9.3)

HbA1c (%) 8.1 (1.1) 7.9 (0.8) 7.8 (0.9) 8.0 (0.9)

HbA1c (mmol/mol) 65.2 (12.1) 63.3 (9.0) 62.1 (9.9) 63.5 (10.3)

Fasting plasma glucose (mg/dl) 163.7 (47.2) 169.4 (41.5) 150.8 (38.4) 161.7 (42.8)

7-point self-measured plasma glucose (mg/dl) 205.5 (64.0) 194.0 (37.9) 185.9 (36.2) 195.1 (47.5)

Glucose metabolism and b-cell function

Plasma glucagon (pg/ml)a 69.8 (27.8) 69.4 (26.8) 69.5 (29.1) 69.6 (27.6)

Fasting C-peptide (ng/ml)a 2.02 (41.5) 1.92 (41.4) 1.66 (48.4) 1.86 (44.2)

Fasting insulin (pmol/l)a 55.4 (55.8) 53.1 (57.8) 46.9 (70.3) 51.7 (61.3)

HOMA-Ba 30.8 (72.8) 26.2 (60.7) 29.0 (79.6) 28.5 (70.4)

HOMA-IRa 2.97 (67.0) 3.02 (69.9) 2.35 (80.6) 2.77 (73.1)

Pro-insulin (pmol/l)a 20.8 (89.0) 17.3 (89.3) 13.9 (83.5) 17.1 (89.0)

Pro-insulin/insulin (%)a 38.8 (69.7) 32.6 (60.7) 29.6 (44.9) 33.3 (59.5)
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Table 1 continued

Characteristic Semaglutide
0.5 mg
(n = 35)

Semaglutide
1.0 mg
(n = 40)

Sitagliptin
100 mg
(n = 35)

Total
(n = 110)

Lipids

Total cholesterol (mg/dl)a 166.4 (20.6) 162.6 (22.8) 152.9 (20.9) 160.6 (21.6)

LDL cholesterol (mg/dl)a 82.8 (46.9) 82.6 (34.4) 79.4 (34.7) 81.6 (38.5)

VLDL cholesterol (mg/dl)a 30.5 (58.9) 27.6 (59.5) 24.0 (42.5) 27.3 (54.8)

Triglycerides (mg/dl)a 157.7 (60.5) 142.5 (62.1) 122.8 (42.5) 140.4 (56.4)

FFAs (mg/dl)a 13.3 (79.2) 16.6 (51.1) 14.1 (45.5) 14.7 (59.5)

HDL cholesterol (mg/dl)a 44.0 (20.7) 45.5 (24.9) 45.7 (18.9) 45.1 (21.7)

Smoker status

Current smoker 4 (11.4) 6 (15.0) 8 (22.9) 18 (16.4)

Never smoked 21 (60.0) 24 (60.0) 15 (42.9) 60 (54.5)

Previous smoker 10 (28.6) 10 (25.0) 12 (34.3) 32 (29.1)

History of diabetic complications

Diabetic retinopathy 6 (17.1) 3 (7.5) 3 (8.6) 12 (10.9)

Diabetic neuropathy 4 (11.4) 8 (20.0) 4 (11.4) 16 (14.5)

Diabetic nephropathy 1 (2.9) 5 (12.5) 2 (5.7) 8 (7.3)

Macroangiopathy 3 (8.6) 4 (10.0) 4 (11.4) 11 (10.0)

History of cardiovascular disease

Ischaemic heart disease 5 (14.3) 4 (10.0) 8 (22.9) 17 (15.5)

Myocardial infarction 1 (2.9) 1 (2.5) 1 (2.9) 3 (2.7)

Percutaneous coronary intervention 3 (8.6) 1 (2.5) 5 (14.3) 9 (8.2)

Coronary artery bypass graft 0 (0.0) 1 (2.5) 0 (0.0) 1 (0.9)

Heart failure 0 (0.0) 1 (2.5) 1 (2.9) 2 (1.8)

Left ventricular diastolic dysfunction 1 (2.9) 0 (0.0) 0 (0.0) 1 (0.9)

Left ventricular systolic dysfunction 1 (2.9) 0 (0.0) 0 (0.0) 1 (0.9)

Hypertension 17 (48.6) 22 (55.0) 15 (42.9) 54 (49.1)

Stroke 0 (0.0) 1 (2.5) 3 (8.6) 4 (3.6)

Transient ischaemic attack 0 (0.0) 1 (2.5) 0 (0.0) 1 (0.9)

Peripheral artery disease in lower/upper

extremities

1 (2.9) 0 (0.0) 1 (2.9) 2 (1.8)

History of hyperlipidaemiac 13 (37.1) 18 (45.0) 11 (31.4) 42 (38.2)

History of dyslipidaemiac 15 (42.9) 10 (25.0) 9 (25.7) 34 (30.9)
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sitagliptin 100 mg (Fig. S3). No significant dif-
ferences were observed for the change in the
overall DTSQ score when comparing semaglu-
tide 1.0 mg with sitagliptin 100 mg, or for
change in the SF-36v2 score from baseline to
week 30 between semaglutide and sitagliptin
treatment (Fig. S3).

Adverse Events

The proportion of participants experiencing AEs
was lower for semaglutide 0.5 mg (45.7%)
compared with sitagliptin 100 mg (57.1%). A
higher proportion of participants (70.0%) in the
semaglutide 1.0 mg group vs sitagliptin 100 mg
experienced AEs, with the majority of these
being mild and moderate (Table 3). There was
one death during the study in the semaglutide
1.0 mg group, categorised as sudden death and
unlikely related to treatment. The five serious
AEs reported for semaglutide 1.0 mg and one for
sitagliptin 100 mg were classified under gas-
trointestinal (GI) disorders, blood and lym-
phatic system disorders, hepatobiliary disorders,
and injury, poisoning and procedural

complications and were possibly or unlikely
treatment related. Regarding AEs leading to
premature discontinuation, a higher proportion
was seen for semaglutide 0.5 mg and 1.0 mg
doses (8.6% and 27.5%, respectively) compared
with none for the sitagliptin 100 mg group. GI
AEs were generally mild and more common in
the participants receiving semaglutide, with
nausea, diarrhoea, vomiting, and dyspepsia the
most frequently reported (Table S3). No epi-
sodes of severe or BG-confirmed hypoglycaemia
were reported (Table 3).

DISCUSSION

This was the first analysis to our knowledge on
the efficacy of OW semaglutide administered in
a Korean population with T2D inadequately
controlled on metformin in a randomised clin-
ical trial setting. The current observations
demonstrated that OW semaglutide therapy
was efficacious in improving glycaemic control
and reducing body weight in Korean adults with
T2D. These results are aligned with previous

Table 1 continued

Characteristic Semaglutide
0.5 mg
(n = 35)

Semaglutide
1.0 mg
(n = 40)

Sitagliptin
100 mg
(n = 35)

Total
(n = 110)

Concomitant medications at randomisation (C 15% in any group)

Statins 20 (57.1) 18 (45.0) 17 (48.6) 55 (50.0)

Antiplatelet drugs excluding heparin 10 (28.6) 6 (15.0) 15 (42.9) 31 (28.2)

Angiotensin II receptor blockers 8 (22.9) 10 (25.0) 7 (20.0) 25 (22.7)

Multiple anatomical therapeutical

chemical

7 (20.0) 5 (12.5) 10 (28.6) 22 (20.0)

Vasodilators (dihydropyridine derivatives) 4 (11.4) 3 (7.5) 6 (17.1) 13 (11.8)

CV coefficient of variation, eGFR estimated glomerular filtration rate, FFA free fatty acid, GFR glomerular filtration rate,
HDL high-density lipoprotein, HOMA-B homeostasis model assessment-b, HOMA-IR homeostasis model assessment-
insulin resistance, LDL low-density lipoprotein, MDRD modification of diet in renal disease, SD standard deviation, SSA
standards surface area, UACR urinary albumin:creatinine ratio, VLDL very low-density lipoprotein
aGeometric mean. bGeometric mean (CV) with eGFR determined according to the MDRD 4-variable GFR equation: GFR
in ml/min per 1.73 m2 = 175 9 SerumCr-1.154 9 age-0.203 9 1.212 (if patient belongs to Black race) 9 0.742 (if
patient is female). cHyperlipidaemia and dyslipidaemia data were concomitantly recorded according to local practice and
reported based on individual investigator’s judgement. All data are from the full analysis set. Data are mean (SD) or n (%)
unless otherwise indicated
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Table 2 Glycaemic outcomes and body weight-related outcomes

Overall

baseline

(SD)

Semaglutide 0.5 mg

(n = 35)

Semaglutide 1.0 mg

(n = 40)

Sitagliptin 100 mg

(n = 35)

Change

from baseline

at week 30

ETD vs

sitagliptin

[95% CI]

Change

from baseline

at week 30

ETD vs

sitagliptin

[95% CI]

Change

from baseline

at week 30

Glycaemic outcomes

Mean HbA1c (%) 8.0 (0.9) –1.6 –0.64

[–1.03; –0.26]a
–1.8 –0.88

[–1.27; –0.50]a
–0.9

Mean HbA1c

(mmol/mol)

63.5 (10.3) –17.2 –7.01

[–11.21; –2.80]a
–19.8 –9.64

[–13.85; –5.44]a
–10.2

Mean fasting PG

(mg/dl)

161.7 (42.8) –38.8 –15.22

[–30.01; –0.44]a
–53.0 –29.47

[–44.61; –14.32]a
–23.6

7-Point self-measured PG (mg/dl)

Mean 195.1 (47.5) –45.7 –19.42

[–36.62; –2.22]a
–58.7 –32.39

[–49.52; –15.25]a
–26.3

Increment

(all meals)

68.0 (38.3) –29.2 –18.69

[–34.00; –3.38]a
–33.5 –22.93

[–38.64; –7.22]a
–10.5

BW-related outcomes

Mean BW (%) N/A –3.9 –4.80

[–7.31; –2.30]a
–7.3 –8.23

[–10.72; –5.75]a
0.9

Mean BW (kg) 72.5 (16.2) –2.7 –3.15

[–4.79; –1.51]a
–4.8 –5.26

[–6.89; –3.63]a
0.5

Mean BMI

(kg/m2)

27.0 (4.8) –1.1 –1.20

[–1.84; –0.55]a
–1.8 –1.96

[–2.61; –1.32]a
0.1

Mean waist

circumference

(cm)

92.7 (12.0) –3.0 –3.16

[–5.59; –0.73]a
–4.6 –4.83

[–7.24; –2.41]a
0.2

All data are from the full analysis set

BMI body mass index, BW body weight, CI confidence interval, ETD estimated treatment difference, MMRM mixed model for repeated

measures, N/A not applicable, NR not reported, PG plasma glucose, SD standard deviation
aStatistically significant

Diabetes Ther (2024) 15:547–563 555



observations investigating treatment of T2D
with OW semaglutide in Japanese adults and
across the global SUSTAIN clinical trial pro-
gramme [16–22, 24, 25, 27, 28]. After 30 weeks
of OW semaglutide treatment, the current
results from the Korean subpopulation dis-
played a slightly greater numerical difference in
HbA1c, body weight, and composite target
endpoints compared with the full NN9535-4114
trial where approximately 85% of the

population was Asian [26]. However, the dif-
ference was minimal.

In addition to glycaemic control, body
weight management is increasingly acknowl-
edged to be an important factor in T2D treat-
ment programmes for Asian populations [8].
From an epidemiological standpoint, evidence
suggests that Asian populations tend to develop
T2D at a lower BMI and at a younger age than
Western populations, which might have impli-
cations for diabetes management [29]. In the

Fig. 1 Primary and secondary efficacy endpoints (HbA1c

and body weight) from baseline to week 30. a Estimated
change in mean HbA1c by week and estimated change in
mean HbA1c after 30 weeks. b Estimated change in mean
body weight by week and estimated change in mean body
weight after 30 weeks. Error bars indicate standard errors
of the means. *p\ 0.05, indicating a statistically significant
difference. CI confidence interval, ETD estimated

treatment difference. Reproduced from Ji et al. [26]. This
work is licensed under the Creative Commons Attribu-
tion-NonCommercial 4.0 International License. To view a
copy of this license, visit http://creativecommons.org/
licenses/by-nc/4.0/ or send a letter to Creative Commons,
PO Box 1866, Mountain View, CA 94042, USA
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Fig. 2 Proportion of participants achieving a HbA1c

target\ 7.0%, b HbA1c target B 6.5%, c WL C 5%,
and d composite endpoint of HbA1c target\ 7.0%
without severe or BG-confirmed symptomatic hypogly-
caemia and weight gain. aHbA1c\ 7.0% without severe or
BG-confirmed symptomatic hypoglycaemia and without

weight gain on treatment without rescue medication. BG
blood glucose, BW body weight, CI confidence interval,
OR odds ratio, WL weight loss
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Table 3 Adverse events

Semaglutide 0.5 mg
(n = 35)

Semaglutide 1.0 mg
(n = 40)

Sitagliptin 100 mg
(n = 35)

Total
(n = 110)

n (%) E R n (%) E R n (%) E R n (%) E R

Any AEs 16 (45.7) 49 230.3 28 (70.0) 75 361.2 20 (57.1) 35 155.8 64 (58.2) 159 246.5

Serious AEs 0 (0.0) 0 0.0 3 (7.5) 5 24.1 1 (2.9) 1 4.5 4 (3.6) 6 9.3

Fatal AEs 0 (0.0) 0 0.0 1 (2.5) 1 4.8 0 (0.0) 0 0.0 1 (0.9) 1 1.6

AE severity

Severe 0 (0.0) 0 0.0 3 (7.5) 5 24.1 0 (0.0) 0 0.0 3 (2.7) 5 7.8

Moderate 2 (5.7) 3 14.1 9 (22.5) 18 86.7 2 (5.7) 2 8.9 13 (11.8) 23 35.7

Mild 15 (42.9) 46 216.2 21 (52.5) 52 250.4 18 (51.4) 33 146.9 54 (49.1) 131 203.1

Relationship to trial product

Probable 1 (2.9) 2 9.4 7 (17.5) 12 57.8 0 (0.0) 0 0.0 8 (7.3) 14 21.7

Possible 4 (11.4) 6 28.2 12 (30.0) 25 120.4 1 (2.9) 1 4.5 17 (15.5) 32 49.6

Unlikely 16 (45.7) 41 192.7 16 (40.0) 38 183.0 20 (57.1) 34 151.4 52 (47.3) 113 175.2

AEs leading to

premature

discontinuation

3 (8.6) 3 14.1 11 (27.5) 13 62.6 0 (0.0) 0 0.0 14 (12.7) 16 24.8

Severe or BG-confirmed

symptomatic

hypoglycaemic

episodes

0 (0.0) 0 0.0 0 (0.0) 0 0.0 0 (0.0) 0 0.0 0 (0.0) 0 0.0

Gastrointestinal AEsa 11 (31.4) 22 103.4 21 (52.5) 36 173.4 4 (11.4) 5 22.3 36 (32.7) 63 97.7

AEs occurring in C 5% of patientsb

Diarrhoea 5 (14.3) 10 47.0 6 (15.0) 7 33.7 1 (2.9) 2 8.9 12 (10.9) 19 29.5

Nasopharyngitis 5 (14.3) 5 23.5 2 (5.0) 4 19.3 5 (14.3) 7 31.2 12 (10.9) 16 24.8

Nausea 2 (5.7) 2 9.4 7 (17.5) 8 38.5 0 (0.0) 0 0.0 9 (8.2) 10 15.5

Vomiting 3 (8.6) 3 14.1 5 (12.5) 5 24.1 0 (0.0) 0 0.0 8 (7.3) 8 12.4

Dyspepsia 0 (0.0) 0 0.0 5 (12.5) 6 28.9 1 (2.9) 1 4.5 6 (5.5) 7 10.9

Decreased appetite 1 (2.9) 1 4.7 4 (10.0) 4 19.3 0 (0.0) 0 0.0 5 (4.5) 5 7.8

Gastroesophageal reflux

diseasec
2 (5.7) 2 9.4 1 (2.5) 1 4.8 1 (2.9) 1 4.5 4 (3.6) 4 6.2

Gastritisb 2 (5.7) 3 14.1 1 (2.5) 1 4.8 0 (0.0) 0 0.0 3 (2.7) 4 6.2
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SUSTAIN 1, 2, 5, and 9 clinical trials, for
example, a post hoc analysis showed that the
treatment effect with OW semaglutide on
HbA1c was greater in the Japanese cohort across
the four studies compared with the total popu-
lation covering global populations (–1.69 to
–2.49% vs –1.32 to –1.85%), and a similar trend
was noted in relative body weight reduction
[27]. The authors suggested that these observa-
tions may be due to differences in the genetic
variants, as genetic variants associated with T2D
have been identified in people of East Asian
descent that have not previously been detected
in people of European descent [30, 31] as well as
T2D pathophysiology. In particular, some
genetic variants (e.g., NKX6-3, or NK6 home-
obox 3, and ANK1) display multiple influences
on the development of T2D, including affecting
both insulin production and insulin resistance
[32]. Additionally, lower fasting C-peptide levels
consistent with impaired b-cell function were
also observed in Asian populations without a
history of diabetes [31, 33].

Observations of a potential increased efficacy
of semaglutide in the Japanese population were
confirmed in a real-world study that demon-
strated a significant reduction in HbA1c from
baseline to 6 months with semaglutide, with

most study participants receiving lower OW
semaglutide dosing of 0.25 mg and 0.50 mg
[34]. Determination of the optimal OW
semaglutide dose for Korean adults with T2D
will be warranted in future real-world studies.

OW semaglutide therapy previously demon-
strated a statistically significant reduction in the
rate of CV death, non-fatal myocardial infarc-
tion, and non-fatal stroke in people with T2D
and a high CV risk [21]. The beneficial effects of
semaglutide on HbA1c, body weight, and BP
observed here may therefore contribute to
improvements in cardiometabolic risk factors.

In addition, the safety profile of semaglutide
in Korean adult participants was consistent with
previous observations when using GLP-1RAs,
and included mainly mild and transient GI
effects, with most participants recovering from
GI AEs over time [35]. The rate of AEs and seri-
ous AEs was lower for semaglutide 0.5 mg in the
Korean subpopulation (45.7% and 0.0%,
respectively) compared with the overall
NN9535-4114 study population (72.8% and
6.3%, respectively), while being similar for
semaglutide 1.0 mg and sitagliptin 100 mg
across both populations [26]. This variation
might be due to the relatively small study pop-
ulation. In addition, no episodes of severe or

Table 3 continued

Semaglutide 0.5 mg
(n = 35)

Semaglutide 1.0 mg
(n = 40)

Sitagliptin 100 mg
(n = 35)

Total
(n = 110)

n (%) E R n (%) E R n (%) E R n (%) E R

Headache 0 (0.0) 0 0.0 1 (2.5) 1 4.8 2 (5.7) 2 8.9 3 (2.7) 3 4.7

Constipationb 0 (0.0) 0 0.0 2 (5.0) 2 9.6 0 (0.0) 0 0.0 2 (1.8) 2 3.1

Back pain 2 (5.7) 2 9.4 0 (0.0) 0 0.0 0 (0.0) 0 0.0 2 (1.8) 2 3.1

Arthralgia 0 (0.0) 0 0.0 0 (0.0) 0 0.0 2 (5.7) 2 8.9 2 (1.8) 2 3.1

Dizziness 0 (0.0) 0 0.0 2 (5.0) 2 9.6 0 (0.0) 0 0.0 2 (1.8) 2 3.1

AE adverse event, BG blood glucose, E number of events, R event rate per 100 years of observation
aOn treatment without rescue medication, MMRM analysis. bIn one or more treatment group by preferred term. cThe
SUSTAIN China publication included ‘abdominal discomfort’ as an AE, which may include the current AE. Mild non-
proliferative retinopathy was reported in one participant included in the semaglutide 0.5 mg treatment group and one
participant included in the sitagliptin 100 mg treatment group
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BG-confirmed hypoglycaemia were reported
among the current treatment groups, which is
consistent with the low number of such events
observed in the total NN9535-4114 population
[26]. An increase in AEs and proportion of pre-
mature discontinuation with increasing
semaglutide dosing was observed compared
with sitagliptin, albeit to a lesser extent than
observed in the NN9535-4114 study.

The rate of GI AEs for semaglutide was sim-
ilar, and increased with increasing dose, in the
Korean subpopulation compared with the total
NN9535-4114 study population and was in
accordance with the SUSTAIN programme
[16–27]. An individualised treatment approach,
including appropriate dose up-titration, to
manage GI AEs might be considered for Korean
adults with T2D requiring OW semaglutide [36].

The 2021 Clinical Practice Guidelines for
Diabetes Mellitus of the KDA recommend a
clinical target to prevent and delay vascular
complications of HbA1c\6.5%, a body weight
reduction of C 5%, BP\ 140/85 mmHg, and
LDL cholesterol\100 mg/dl [8]. If the patient
has not achieved HbA1c targets, has severe
hyperglycaemia, or has atherosclerotic CV dis-
ease or chronic kidney disease (eGFR\60 ml/
min/1.73 m2 or urine albumin:creatinine ratio
C 30 mg/g), GLP-1RAs are recommended as an
option for combination therapy with met-
formin, insulin, sulfonylurea, thiazolidine-
dione, or sodium-glucose cotransporter-2
inhibitor [7]. A study performed in Korea during
2019–2020 showed that among adults diag-
nosed with diabetes, 61.4% were receiving oral
glucose-lowering medications or insulin, and
24.5% of this population achieved an HbA1c

target of\6.5% [4]. Only 9.7% of adults diag-
nosed and treated for T2D achieved all three
goals of HbA1c\6.5%, BP\ 140/85 mmHg,
and LDL cholesterol\100 mg/dl as defined
by the KDA [4]. However, in the current study,
[60% of Korean participants with T2D reached
HbA1c levels B 6.5%, and about half of the
population reached a body weight loss target
of C 5% after 30 weeks of treatment with OW
semaglutide.

The strength of this study is that it is the first
evaluation of OW semaglutide in a Korean
population with T2D. Limitations of the current

study, which should also be considered for
future studies, include the post hoc nature of
the analysis, meaning that assessed outcomes
were not prespecified in the original study pro-
tocol. In addition, a small number of partici-
pants were included in this study, which was
insufficient to evaluate the effect of OW
semaglutide, for example, in relevant subgroups
based on body weight or obesity categories in a
Korean population. The relatively short study
duration of 30 weeks also warrants longer-term
future studies to confirm the current findings.

CONCLUSIONS

These data confirm the efficacy and safety pro-
file of OW semaglutide (0.5 and 1.0 mg) versus
OD sitagliptin by improving both glycaemic
control and reducing body weight in a Korean
population with T2D. The current results sup-
port the use of OW semaglutide in the man-
agement of Korean adults with T2D and offers a
relevant treatment option for T2D in a Korean
population.
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