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Abstract

Aim: To evaluate the efficacy and safety of once-weekly subcutaneous semaglutide,
a glucagon-like peptide-1 (GLP-1) analogue, versus once-daily sitagliptin as add-on to
metformin in patients with type 2 diabetes (T2D) in a multiregional clinical trial.
Materials and Methods: In the 30-week, randomized, double-blind, double-dummy,
active comparator SUSTAIN China trial, 868 adults with T2D inadequately controlled
on metformin (HbAlc 7.0%-10.5%) were randomized to receive once-weekly
semaglutide 0.5 mg (n = 288), semaglutide 1.0 mg (n = 290) or once-daily sitagliptin
100 mg (n = 290). The primary and confirmatory secondary endpoints were change
from baseline to week 30 in HbA . and body weight, respectively.

Results: The trial enrolled ~70% (605/868) of the patients in China, and the
remaining patients from four other countries, including the Republic of Korea. Both
doses of semaglutide were superior to sitagliptin in reducing HbA;. and body weight
after 30 weeks of treatment. The odds of achieving target HbA. of less than 7.0%
(53 mmol/mol), weight loss of 5% or higher, or 10% or higher, and the composite
endpoint of HbA; less than 7.0% (53 mmol/mol) without severe or blood glucose-
confirmed symptomatic hypoglycaemia no weight gain, were all significantly higher
with both semaglutide doses compared with sitagliptin. The safety profile for
semaglutide was consistent with the known class effects of GLP-1 receptor agonists
(RAs). Consistent efficacy and safety findings were seen in the Chinese
subpopulation.

Conclusions: Once-weekly semaglutide was superior to sitagliptin in improving
glycaemic control and reducing body weight in patients with T2D inadequately con-
trolled on metformin. The safety and tolerability profiles were consistent with those
of semaglutide and other GLP-1 RAs. Semaglutide is an effective once-weekly treat-

ment option for the Chinese population.
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1 | INTRODUCTION

Type 2 diabetes (T2D) is a complex, multifactorial disease, with a
steadily increasing prevalence influenced by increasing obesity and
physical inactivity. In China, T2D prevalence was 116.4 million
(10.9%) in 2019 and is expected to increase to 140.5 million by 2030,
representing a large health burden for society.1? The focus of T2D
management is to optimize glycaemic control to reduce the risk of
both microvascular and macrovascular complications.3™¢

Despite the wide range of treatment options available,”® less
than 20% of Chinese patients with T2D achieve the recommended
target of HbA. of less than 7%.,°"** and many are therefore at risk of
developing diabetes complications including cardiovascular disease.
The prevalence of obesity (body mass index [BMI] = 28 kg/m?) among
the Chinese population is 24.3%.12 It is known that a weight loss of
5% or more is associated with improved glycaemic control in patients
with T2D, and weight loss is therefore a cornerstone of T2D treat-
ment.”131% The pathophysiology of T2D in East Asians involves
reduced insulin secretory capacity and less insulin resistance com-
pared with Caucasians.*>~”

The most recent guidelines and position statements issued in col-
laboration by the American Diabetes Association and the European
Association for the Study of Diabetes,® as well as guidelines from the
Chinese Diabetes Society (CDS),” emphasize an individually tailored
choice of glucose-lowering treatment for managing T2D. Besides opti-
mizing glycaemic control, several other factors influence treatment
choice, including the effect on weight, risk of hypoglycaemia and car-
diovascular status. Currently, the CDS recommends the addition of
glucose-lowering agents, including glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) and dipeptidyl peptidase-4 (DPP-4) inhibitors,
after first-line metformin treatment and lifestyle modification in
patients with T2D.

Semaglutide is a once-weekly long-acting GLP-1 RA approved for
the treatment of T2D under the trade name Ozempic®. The GLP-1
moiety of semaglutide is modified by the addition of a fatty diacid
chain and two amino acid substitutions. These modifications prolong
its half-life through enhanced binding to albumin and inhibition of
degradation by DPP-4, facilitating once-weekly dosing.'® The efficacy
and safety of semaglutide have been established in more than 10 000
patients in the SUSTAIN clinical trial programme. Semaglutide has
consistently shown superior reductions in HbA;. and body weight
versus placebo and a range of active comparators such as sitagliptin,
exenatide extended release, insulin glargine, dulaglutide, canagliflozin
and liraglutide.?"2? Furthermore, semaglutide was also associated
with a significant 26% reduction in the risk of major adverse cardio-
vascular events compared with placebo in a preapproval cardiovascu-
lar outcomes trial (CVOT).%°

Chinese regulatory guidelines require that the efficacy and safety of
semaglutide is evaluated in a clinical trial including a large proportion of
Chinese subjects to obtain regulatory approval in China. Thus, the pre-
sent trial evaluated the efficacy and safety of once-weekly treatment
with semaglutide (0.5 and 1.0 mg) versus sitagliptin 100 mg once-daily
in patients with T2D inadequately controlled on metformin, with ~70%
(605/868) of patients enrolled in China and the remaining patients
enrolled in four other countries including the Republic of Korea (~13%
of patients). The present trial was designed to resemble one of the global
SUSTAIN trials (SUSTAIN 22°), to allow for a comparison of semaglutide
in Chinese patients with the results obtained in a global population.

2 | MATERIALS AND METHODS

2.1 | Trial design

This was a 30-week, randomized, double-blind, double-dummy, active-
controlled, multicentre and multiregional, parallel-group trial. Partici-
pants were selected and screened by the investigators and randomized
across 65 sites in Brazil, the China region (consisting of mainland China,
Taiwan and Hong Kong), the Republic of Korea, South Africa and
Ukraine in a 2:2:1:1 manner to receive one of: semaglutide 0.5
mg and sitagliptin placebo, semaglutide 1.0 mg and sitagliptin placebo,
sitagliptin 100 mg and semaglutide placebo (0.5 mg), or sitagliptin
100 mg and semaglutide placebo (1.0 mg). Randomization was per-
formed using an interactive web response system at the randomization
visit. The randomization scheme was stratified by region (the China
region vs. other countries). The trial comprised a screening period
(weeks —2 to 0), a 30-week treatment period and a 5-week follow-up
period (Figure S1). The trial was conducted in accordance with the
Declaration of Helsinki®! and the International Conference on
Harmonisation Good Clinical Practice,®? and all patients gave informed
consent prior to inclusion in the study. Brief details of the study are
available at clinicaltrials.gov (NCT03061214).

2.2 | Participants

Eligible participants were aged 18 years or older, diagnosed with T2D
with HbA;. 7.0%-10.5% (53-91 mmol/mol) (both inclusive), and
treated with metformin monotherapy at a stable dose of 1500 mg or
higher, or a maximum tolerated dose of 1000 mg or higher for 60 days
before screening. Key exclusion criteria included treatment with
glucose-lowering agent(s) other than metformin for 60 days before
screening, history of pancreatitis (acute or chronic), a screening calci-

tonin value of 50 ng/L or higher, history of medullary thyroid
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carcinoma or multiple endocrine neoplasia syndrome type 2, a cancer
diagnosis in the previous 5 years, impaired renal function (estimated
glomerular filtration rate [eGFR] < 60 mL/min/1.73 m?), heart failure
(NYHA class 1V) and acute coronary or cerebrovascular event within
90 days before randomization. Full details of the inclusion/exclusion
criteria are provided in Tables S1 and S2.

2.3 | Drugadministration

Semaglutide and semaglutide placebo were administered by once-
weekly subcutaneous injections in the thigh, abdomen or upper arm,
and were to be taken on the same day of the week irrespective of
meals. Participants followed a fixed-dose escalation regimen starting
from a dose of 0.25 mg and the dose doubled every 4 weeks until the
maintenance dose was achieved. Doses were not to be changed dur-
ing the trial after the semaglutide maintenance dose had been
reached. Sitagliptin and sitagliptin placebo were provided as tablets
and were to be administered orally once-daily irrespective of meals.
Metformin dose or dosing frequency was not to be changed during
the treatment period, unless rescue medication was needed. Rescue
medication was offered if fasting plasma glucose (FPG) exceeded
predefined criteria (Table S3).

24 | Endpoints
The primary endpoint was change from baseline to week 30 in HbA,..
The confirmatory secondary endpoint was change from baseline to week
30 in body weight. Supportive secondary efficacy endpoints were the
responder endpoints: the proportions of participants at week 30 who
achieved targets of HbA4 less than 7.0% (53 mmol/mol) or 6.5% or less
(48 mmol/mol); a composite endpoint of HbA less than 7.0% (53 mmol/
mol) without severe or blood glucose (BG)-confirmed symptomatic
hypoglycaemia and no weight gain; and weight loss of 5% or higher,
or 10% or higher. Furthermore, supportive efficacy endpoints were:
change from baseline to week 30 in FPG; self-measured plasma glucose
(SMPG, mean seven-point profile and mean postprandial increment over
all meals) fasting insulin; fasting C-peptide; fasting glucagon; fasting pro-
insulin; fasting pro-insulin to insulin ratio; homeostatic model assessment
of B-cell function (fasting HOMA-B) and insulin resistance (fasting h
HOMA-IR); BMI; waist circumference; systolic and diastolic blood pres-
sure; fasting lipids, high-sensitivity C-reactive protein and patient-
reported outcomes including the Short Form-36v2 (SF-36v2) health sur-
vey and Diabetes Treatment Satisfaction Questionnaire status (DTSQs).
Supportive secondary safety endpoints were: treatment-
emergent adverse events (AEs); severe or BG-confirmed symptomatic
hypoglycaemic episodes; change from baseline to week 30 and/or
follow-up in haematology and biochemistry variables (including lipase
and amylase); calcitonin; pulse; electrocardiogram readings and physi-
cal examination; and the occurrence of antisemaglutide antibodies. All
patients were required to have fundus photography or dilated

fundoscopy before enrolment and at end-of-treatment (Table S5). An

external event adjudication committee performed validation of
selected AEs (Table Sé). All endpoints were prespecified in the trial

protocol.

2.5 | Statistical analysis

Sample size calculations were based on demonstration of non-inferi-
ority of HbA;. with a margin of 0.3% when comparing both
semaglutide doses with the pooled sitagliptin group. With an assumed
standard deviation of 1.1%, a 90% marginal power would be obtained
with 228 patients randomized in each of the semaglutide groups if the
true treatment difference (semaglutide vs. sitagliptin) was as high as
—0.03%. Hence, at least 286 patients should be randomized to each
group and 858 patients in total based on an assumed discontinuation
rate of 20%. Furthermore; with 286 subjects per group, a marginal
power of at least 90% for demonstrating HbA1c superiority, for any
dose of the two dose level comparisons, is obtained if the true treat-
ment difference is as high as —0.30%-point. Of these patients,
600 were to be randomized in the China region (consisting of main-
land China, Taiwan and Hong Kong). The trial was powered according
to the total population.

A total of six confirmatory hypotheses relating to HbA,. non-infe-
riority/superiority and body weight superiority were to be tested hier-
archically for the total population (Figure S2). All analyses performed
for the total population were also prespecified for the Chinese popu-
lation but not performed under multiplicity control.

The analyses of the confirmatory endpoints and other change
from baseline endpoints were based on the full analysis set (FAS)
using data from the ‘on-treatment without rescue medication’ obser-
vation period in a mixed model for repeated measures (MMRM). The
model included all postbaseline measurements collected at scheduled
visits up to and including week 30 data as dependent variables. Treat-
ment and the China region or other countries were included in the
model as fixed effects and baseline responses as covariates, all nested
within visit. An unstructured covariance matrix was employed for
measurements within the same patients. From this model, the two by
dose level estimated treatment differences (ETDs) between
semaglutide versus sitagliptin at week 30 were presented together
with associated two-sided 95% confidence intervals (Cls) and
unadjusted two-sided P-values (nominal a = 0.05) for testing of non-
inferiority and superiority. Responder endpoints (yes/no) at week
30 were analysed using logistic regression with treatment as a fixed
effect adjusted for region and relevant baseline response(s).

Sensitivity analyses including pattern mixture models addressing
the impact of missing values were performed for change in HbA;. and
body weight.

We performed post hoc subgroup analyses (the China region vs.
other countries, all countries and by sex) using the above MMRM
model addressing the confirmatory endpoints and adding treatment
by relevant subgroups as the interaction term to inspect potential het-
erogeneity in ETDs across subgroups at week 30. No control for mul-

tiplicity was performed.



WILEY_L %7

JIET AL
3 | RESULTS
3.1 | Participant disposition and baseline

characteristics

Of the 1159 patients screened, 868 were randomly assigned to treat-
ments, with 288 patients in the semaglutide 0.5 mg group,
290 patients in the semaglutide 1.0 mg group and 290 patients in the
pooled sitagliptin group, exposed to trial product. One patient in the
semaglutide 0.5 mg group was not exposed to the trial product and
was excluded from the safety analysis set (Figure 1). A total of
805 patients (92.7%) completed the trial; 768 patients (88.5%) com-
pleted treatment and 99 patients (11.4%) discontinued treatment pre-
maturely, of which 54 (6.2%) because of AEs. Rescue medication was
provided to nine patients (3.1%) in the semaglutide 0.5 mg group, four
patients (1.4%) in the semaglutide 1.0 mg group and 19 patients
(6.6%) in the sitagliptin group. Baseline characteristics were balanced
across the three treatment groups (Table 1). The trial population was
predominantly of Asian ethnicity (85.0%) and from Asian countries
(~70% from region China and ~13% from the Republic of Korea), and
included more men than women. The baseline characteristics for the
Chinese population are provided in Table S8.

3.2 | Efficacy

At week 30, mean HbA. (baseline 8.1%) was reduced by 1.4% with
semaglutide 0.5 mg, 1.7% with semaglutide 1.0 mg and 0.9% with

sitagliptin (Table 2). The ETD versus sitagliptin was —0.51 (-0.66;
—0.36) with semaglutide 0.5 mg and -0.85 (-1.00; —0.70) with
semaglutide 1.0 mg (P < .0001 confirming non-inferiority and superi-
ority for both semaglutide doses vs. sitagliptin; Table 2 and Figure 2).
Semaglutide was also superior to sitagliptin with respect to the confir-
matory secondary endpoint of change in body weight from baseline
to week 30. Body weight was reduced, from 76.4 kg at baseline, by
2.9 kg (3.9%) with semaglutide 0.5 mg and 4.2 kg (5.7%) with
semaglutide 1.0 mg versus 0.4 kg (0.5%) with sitagliptin, with an ETD
of —2.48 kg for semaglutide 0.5 mg and —3.79 kg for semaglutide
1.0 mg versus sitagliptin (both P < 0.0001; Table 2 and Figure 2). For
both endpoints, all sensitivity analyses resulted in similar and statisti-
cally significant ETDs with corresponding 95% Cls (Figures S5 and
S6). The cumulative distribution for the confirmatory endpoints is
shown in Figures S3 and S4.

Consistent results for HbA;. and body weight were seen in the
Chinese and Korean subpopulations of the trial and are shown in
Table S9 and Figures S17-S20.

Greater proportions of patients achieved targets of HbA. less
than 7.0% (71% and 82% vs. 45%), 6.5% or less (55% and 68% vs.
28%) and the composite endpoint of HbA,. less than 7.0% (53 mmol/
mol) without severe or BG-confirmed symptomatic hypoglycaemia
and no weight gain (64% and 76% vs. 30%) (Figures 2 and S7) with
semaglutide 0.5 and 1.0 mg than with sitagliptin. The reductions in
mean FPG, mean seven-point SMPG and incremental SMPG were sig-
nificantly greater with both doses of semaglutide than with sitagliptin

(Table 2). Significant reductions were seen in other markers of B-cell

Assessed for eligibility (n = 1159)

Excluded (n = 291)
—— Screening failures (n = 257)
Not assigned (n = 34)

Randomized (n = 868)

Semaglutide 0.5 mg
Exposed (n = 287)
Full analysis set (n = 288)
Safety analysis set (n = 287)

Semaglutide 1.0 mg
Exposed (n = 290)
Full analysisset (n = 290)
Safety analysis set (n = 290)

Sitagliptin 100 mg
Exposed (n = 290)
Full analysisset (n = 290)
Safety analysis set (n = 290)

Discontinued treatment (n = 36)
Adverse events (n = 17)
Other (n = 15)
Withdrew from trial (n = 9)

Discontinued treatment (n = 46)
Adverse events (n = 31)
Other (n = 13)
Withdrew from trial (n = 9)

Discontinued treatment (n = 17)
Adverse events (n = 6)
Other (n = 8)
Withdrew from trial (n = 4)

Treatment completers (n = 251)
Trial completers (n = 263)

Treatment completers (n = 244)
Trial completers (n = 262)

Treatment completers (n = 273)
Trial completers (n = 280)

FIGURE 1

Flow of participation through the trial. Note: Data for randomized patients (n = 868) are from the full analysis set. Number of

patients randomized in the China region, which includes China, Hong Kong and Taiwan, (N = 605), the Republic of Korea (N = 110), Brasil

(N = 75), South Africa (N = 45) and Ukraine (N = 33)
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TABLE 1 Baseline characteristics

Semaglutide

0.5 mg (N = 288)
Age (years) at randomization 53.0(11.4)
HbA (%) at randomization 8.1(0.9)
FPG concentration (mmol/L) at randomization 9.30(2.67)
Diabetes duration (years) at randomization 6.3 (5.4)
Body weight (kg) at randomization 77.6 (16.4)
BMI (kg/m?) at randomization 28.2 (5.0

eGFR (MDRD [mL/min/1.73m?]) at randomization 109.0 (59-196)

Sex
Female 128 (44.4%)
Male 160 (55.6%)
Ethnicity
Hispanic or Latino 24 (8.3%)
Not Hispanic or Latino 264 (91.7%)
Race
Asian 243 (84.4%)
White 30 (10.4%)
Black or African American 8(2.8%)

Concomitant illness and medical history reported at
screening

Hypertension 151 (52.4%)

Hyperlipidaemia 94 (32.6%)
Hepatic steatosis 52 (18.1%)
Dyslipidaemia 71 (24.7%)
Diabetic retinopathy 50 (17.4%)
Diabetes medications at randomization
Biguanides 287 (99.7%)?
Other concomitant medications at randomization
(25% in any group)
Statins 91 (31.6%)
Calcium channel blockers 53(18.4%)
Antiplatelet drugs excluding heparin 53(18.4%)
ARBs 56 (19.4%)
ACE inhibitors 22 (7.6%)
B-Blockers 22 (7.6%)
Herbal and traditional medicine 19 (6.6%)

Semaglutide Sitagliptin

1.0 mg (N = 290) 100 mg (N = 290)
53.0(10.6) 53.1(10.4)
8.1(0.9) 8.1(0.9)

9.29 (2.22) 9.05(2.21)

6.7 (4.9) 6.1(5.2)
76.1(16.3) 75.5(14.7)

27.9 (5.0) 27.3 (4.7)

110.0 (61-274) 109.0 (60-222)

136 (46.9%) 105 (36.2%)
154 (53.1%) 185 (63.8%)
28 (9.7%) 30 (10.3%)
262 (90.3%) 260 (89.7%)
251 (86.6%) 244 (84.1%)
28 (9.7%) 31 (10.7%)
8(2.8%) 9 (3.1%)
152 (52.4%) 147 (50.7%)
97 (33.4%) 85 (29.3%)
52 (17.9%) 51(17.6%)
84 (29.0%) 67 (23.1%)
46 (15.9%) 52 (17.9%)
289 (99.7%)° 290 (100%)
92 (31.7%) 91 (31.4%)
49 (16.9%) 57 (19.7%)
44 (15.2%) 56 (19.3%)
50 (17.2%) 46 (15.9%)
27 (9.3%) 26 (9.0%)
33(11.4%) 18 (6.2%)
22 (7.6%) 17 (5.9%)

Abbreviations: ACE, angiotensin-converting enzyme; ARBs, angiotensin Il receptor blockers; BMI, body mass index; eGFR, estimated glomerular filtration

rate; FPG, fasting plasma glucose; MDRD, Modification of Diet in Renal Disease.

All data are from the full analysis set. Data are mean (SD); median (range); or N (%).
?Hypertension and diabetic retinopathy data were collected as medical history whereas hyperlipidaemia and dyslipidaemia data were collected as

concomitant illnesses at screening.

bAIl except two patients met the inclusion criteria related to the background metformin treatment (a stable dose of metformin [>1500 mg or maximum
tolerated dose 21000 mg] for a period of 60 days prior to screening). These two patients discontinued the trial product prematurely because of the

violation of inclusion criteria.

glucose sensitivity and insulin resistance with semaglutide compared
with sitagliptin (Figure S8).

Weight loss responses of 5% or more (35% and 55% vs. 6%) and 10%
or more (8% and 16% vs. 0.3%) were achieved by greater proportions of
patients with semaglutide 0.5 and 1.0 mg than with sitagliptin (Figures 2
and S7). BMI and waist circumference were also significantly reduced
with both doses of semaglutide compared with sitagliptin (Table 2).

Overall, patients randomized to semaglutide had favourable
changes in blood pressure and lipid concentrations (Table 2 and

Figure S9). Total cholesterol and systolic blood pressure were both

significantly reduced with both doses of semaglutide compared with
sitagliptin. No difference between treatments was seen for diastolic
blood pressure. For very low-density lipoprotein (VLDL) cholesterol
and triglycerides, the reductions were significant with semaglutide
1.0 mg compared with sitagliptin but not with semaglutide 0.5 mg.

Patient-reported outcomes as evaluated using the DTSQs
showed an improved treatment satisfaction with both doses of
semaglutide vs sitaglipin (Figure $10), and the SF-36v2 showed an
improved overall treatment satisfaction score with both doses of
semaglutide vs sitaglipin (Figure S11).
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TABLE 2 Study outcomes by treatment group at week 30

Semaglutide 0.5 mg (N = 288)

Semaglutide 1.0 mg (N = 290) Sita 100 mg (N = 290)

Over?ll Change from ETD vs.
baseline (SD) baseline at sitagliptin
week 30 (95% Cl)
Glycaemic outcomes
Mean HbA1. (%) 8.1(0.9) -14
Mean fasting plasma 9.2 (2.4) -20
glucose (mmol/L)
Seven-point self-
measured plasma
glucose (mmol/L)
Mean 10.8 (2.4) -24
Increment® 3.1(1.9) -11
Body weight-related outcomes
Mean body weight (kg) 76.4(15.8) -2.9
Mean body weight (%) NA -3.9
Mean BMI (kg/m?) 27.8 (4.9) -1.1
Mean waist 96.1(12.0) -2.7

circumference (cm)

Blood pressure and pulse rate

-0.51(-0.66; —0.36)* —-1.7
-0.98 (-1.28; -0.67)* -2.5

-0.68 (-0.97; -0.39)* -2.9
-0.39 (-0.66; —0.13* -1.2

—2.48 (-3.06; —1.90 -4.2
—-3.46 (-4.22; -2.69" -57
-0.92(-1.13; -0.70 -1.6
-1.88(-2.67; —1.08)* -4.2

Change from ETD vs. Change from
baseline at sitagliptin baseline at
week 30 (95% Cl) week 30

—-0.85(-1.00; -0.70)* -0.9
-147 (-1.77; -1.17)* -10

-1.24(-1.53; -0.95)* -1.7
-0.51(-0.77; -0.24* -0.7

-3.79 (-4.37; -3.21)> -04
—5.28 (-6.04; -4.51)* -0.5
-1.40(-1.62; -1.19)* -0.2
—3.35(—4.14; —2.56)* -0.8

Mean systolic blood 128.8 (14.6) -34 -2.3(-4.4; -0.2) -6.6 —5.5(-7.6; =3.4)2 -1.1
pressure (mmHg)

Mean diastolic blood 80.3(9.3) -0.9 0.1(-1.3;1.4) -1.5 -0.6 (-1.9;0.7) -1.0
pressure (mmHg)

Mean pulse rate (beats 77.6 (10.4) 3.5 3.4 (2.0; 4.8)° 3.9 3.7(2.3; 5.1 0.1

per minute)

Abbreviations: BMI, body mass index; Cl, confidence interval; ETD, estimated treatment difference; N, number of patients contributing to analysis; N/A,

not applicable; Sita, sitagliptin.

A total of 868 patients were randomized and 867 patients were exposed to treatment. The analysis of the primary and secondary confirmatory endpoints
was based on data from 868 patients in a mixed model for repeated measures (see statistical analysis section). All data are from the on-treatment without
rescue medication observation period for the full analysis set, with the exception of pulse rate, which is from the on-treatment observation period for the

safety analysis set. Data are mean (SD), mean or ETD (95% ClI).
3Statistically significant;
PMean postprandial glucose increment (over all meals).

In a post hoc subgroup analysis, no significant treatment interac-
tion was seen for change in HbA;. for the China region compared
with other countries (P = .86) at week 30. A significant treatment
interaction between the China region versus other countries was
observed for change in absolute body weight (kg), but not for relative
body weight (%) (P = .025 and P = .065, respectively; Table $10). No
significant treatment interaction was seen for either change in HbA;.
(P =.70) or change in body weight (P = .17) when looking across coun-
tries (Table S11). The semaglutide effect on HbA,. and body weight
was independent of sex (Tables S12 and S13).

3.3 | Safety and tolerability

The overall proportion of patients with AEs was comparable across
treatment groups (69%-75%). The majority of the AEs were mild and
moderate in severity (Table 3). Serious AEs were reported in low

numbers and with no differences in reporting pattern across

treatment groups and with no evident clustering of event types. Two
patients died during the trial: one with semaglutide 0.5 mg (cardio-
vascular death) and one with semaglutide 1.0 mg (undetermined
cause of death), both assessed as unlikely related to the trial product
by the investigator.

More patients with semaglutide 0.5 mg (5.9%) and 1.0 mg (10.7%)
experienced AEs leading to premature treatment discontinuation
compared with sitagliptin (2.1%) (Table 3 and Figure S12). The most
frequently reported type of AEs and most common reason for discon-
tinuation in semaglutide-treated patients were gastrointestinal AEs
(GIAESs). GIAEs occurred mainly during the first 8-12 weeks of the trial
during the dose escalation period (Figure $S13). The most frequently
reported GIAEs were diarrhoea followed by nausea and vomiting; all
were more frequently reported among semaglutide-treated patients.

The proportion of patients with severe or BG-confirmed
hypoglycaemia was low and, overall, was similar across treatment

groups (Table 3). No episodes of severe hypoglycaemia were reported.
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TABLE 3 Treatment-emergent adverse events summary by system organ class and incidence of hypoglycaemia
Semaglutide Semaglutide Sitagliptin
0.5 mg (N = 287) 1.0 mg (N = 290) 100 mg (N = 290)
N (%) E N (%) E N (%) E
Any treatment emergent adverse events® 209 72.8 729 216 74.5 788 199 68.6 596
Serious adverse events® 18 6.3 23 18 6.2 23 12 4.1 15
Fatal adverse events 1 0.3 1 1 0.3 1 0
Severe adverse events® 4 1.4 5 11 3.8 14 7 24 7
Moderate adverse events® 50 174 84 50 17.2 95 35 121 60
Mild adverse events® 201 70.0 640 199 68.6 679 186 64.1 529
Gastrointestinal adverse events 108 37.6 219 129 44.5 294 55 19.0 87
Adverse events leading to premature discontinuation 17 5.9 26 31 10.7 45 6 2.1 8
Gastrointestinal adverse events 10 35 13 21 7.2 29 1 0.3 1
Adverse events occurring in 25% of patients in one or more treatment groups by preferred term
Diarrhoea 58 20.2 94 49 16.9 99 20 6.9 24
Upper respiratory tract infection 28 9.8 37 38 13.1 43 42 14.5 63
Nausea 22 7.7 24 39 134 54 5 1.7 7
Lipase increased 22 7.7 30 13 4.5 15 22 7.6 30
Decreased appetite 21 7.3 21 23 7.9 23 4 14 4
Diabetic retinopathy 21 7.0 20 15 5.2 15 10 3.4 10
Nasopharyngitis 17 5.9 21 9 3.1 12 11 3.8 15
Vomiting 14 4.9 16 19 6.6 22 3 1.0 5
Abdominal discomfort 8 28 9 15 52 16 1 0.3 1
Other adverse events
Severe or BG-confirmed hypoglycaemia® 2 0.7 3 6 2.1 7 14 5
EAC-confirmed mild acute pancreatitis 0.3 1
EAC-confirmed malignant neoplasms 0 2 0.7 2

Abbreviations: %, percentage of patients experiencing at least one event; BG, blood glucose; E, number of events; EAC, Event Adjudication Committee; N,
number of patients experiencing at least one event. Data are ‘On-treatment’ data from the safety analysis set, with the exception of diabetic retinopathy
and EAC-confirmed malignant neoplasms, which are ‘In-trial’ data for the safety analysis set.

*Treatment-emergent AEs are events with onset date (or increase in severity) during the on-treatment observation period, including the 5-week follow-up period.
"The investigator was to assess the AE with regards to severity (mild, moderate, severe) and seriousness (serious/non-serious) according to the definitions

in the trial protocol (Table S7).

“Severe or blood glucose-confirmed symptomatic hypoglycaemia were defined as severe according to the American Diabetes Association classification®3
(episode requiring assistance of another person to actively administer carbohydrate or glucagon or take other corrective actions) or confirmed by a glucose
value of <3.1 mmol/L (56 mg/dL) with symptoms consistent with hypoglycaemia.

Events of diabetic retinopathy were reported by 19 and
14 patients in the semaglutide 0.5 and 1.0 mg groups, respectively,
and by 10 patients in the sitagliptin group. Most of the events were
non-serious, mild in severity, reported at routine end-of-trial eye
examinations and did not require treatment. Amylase and lipase levels
increased in all three treatment groups and at week 30 the increase in
amylase and lipase was greater with both doses of semaglutide than
with sitagliptin (Figures S14 and S15). One Event Adjudication Com-
mittee (EAC)-confirmed event of mild acute pancreatitis was reported
in the semaglutide 1.0 mg group, and the patient recovered from the
event. With both doses of semaglutide there was a greater increase in
pulse rate compared with sitagliptin (Table 2 and Figure S16). Four
semaglutide-treated patients developed antisemaglutide antibodies
after treatment initiation and a cross-reaction with human GLP-1

occurred in one of these patients. No antisemaglutide antibodies had

an in vitro neutralizing effect on semaglutide. Neoplasm-related AEs
were reported by nine, 14 and 10 patients in the semaglutide 0.5,
1.0 mg and sitagliptin groups, respectively. No neoplasms in the
semaglutide groups were reported as malignant (Table S4).

No clinically relevant changes in other safety laboratory variables
(including eGFR, liver variables, calcitonin, creatine kinase and
haematology variables) and other biochemistry values during physical

examinations or electrocardiograms were reported (data not shown).

4 | DISCUSSION

In this trial, once-weekly semaglutide 0.5 and 1.0 mg were found to
be superior to sitagliptin in reducing HbA;. and body weight in
patients with T2D inadequately controlled on metformin therapy.
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The

semaglutide in China, with ~70% of patients enrolled in China.

trial was undertaken to obtain approval for larger reductions in HbA;. and body weight were seen with

semaglutide in the Chinese subpopulation. Consistent improve-

Consistent with the results in the total population, significantly ments in glycaemic control and body weight with semaglutide
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were also seen in the Korean subpopulation (~13% of patients)
in this trial.

The magnitude of the reductions in HbA;. and body weight
observed with semaglutide in this trial in both the Chinese and Korean
subpopulations were consistent with those observed in the global
SUSTAIN programme.”~?? The results were also consistent with a
pooled analysis across the SUSTAIN 1-5 and 7 trials,®® showing clini-
cally relevant reductions in HbA1c with semaglutide that were largely
consistent across all race groups (Caucasian, Asian, black/African,
American).

Absolute weight loss was smaller in the Asian subpopulation
treated with semaglutide compared with other race groups in a pooled
analysis across the SUSTAIN 1-5 and 7 trials.3* Similarly, the absolute
weight loss obtained by patients in this trial was smaller than in the
global SUSTAIN 2 trial with a similar trial design®®; this could be
explained by a lower baseline body weight for patients included in the
present trial (the relative [%] weight loss was of a similar magnitude to
that of the global trials) as well as the different trial durations
(56 weeks for SUSTAIN 2 vs. 30 weeks for the present trial). The post
hoc analysis in this trial also showed some heterogeneity in treatment
differences according to regional subgroups (the China region
vs. other countries) for absolute weight loss. A similar pattern of
smaller absolute weight loss was also seen in the two trials with Japa-
nese patients.?82?

A significantly higher proportion of patients reached the target of
HbA, of less than 7.0% with both doses of semaglutide (71% and 82%)
compared with sitagliptin (45%), consistent with the results reported in
the global SUSTAIN programme.’”"2? These substantial HbA,. target
results are of major importance in reducing microvascular complications in
T2D.27 A similar proportion of patients reaching HbA1c of less than 7.0%
with semaglutide was also observed in the Chinese population.

Large proportions, 35% and 55% of the patients in the
semaglutide 0.5 and 1.0 mg groups, respectively, achieved a clinically
meaningful weight loss of 5% or more, an important factor in T2D
treatment associated with a multitude of beneficial physiological
effects including improved glycaemic control. A similar proportion of
patients reaching a weight loss of 5% or more with semaglutide was
also observed in the Chinese population.

Semaglutide also resulted in marked improvements in car-
diometabolic risk markers compared with sitagliptin including signifi-
cantly greater reductions in waist circumference and BMI, systolic
blood pressure, high-sensitivity C-reactive protein and improvements
in most lipid variables. In line with the observed improvements in car-
diometabolic risk markers, semaglutide has been associated with a sig-
nificant 26% reduction in cardiovascular risk compared with placebo
in a preapproval CVOT.°

For patient-reported outcomes, semaglutide 0.5 and 1.0 mg were
associated with improved treatment satisfaction (DTSQs). For
SF36v2, all three treatment groups showed improvements in most of
the domains; however, there were no statistically significant differ-
ences in the individual domains between either of the semaglutide

doses versus sitagliptin except for a statistically significant

improvement in the overall physical component summary score
(SF36v2) with semaglutide 0.5 mg, but not with semaglutide 1.0 mg
compared with sitagliptin.

Semaglutide was well tolerated in this 30-week trial, with a safety
profile consistent with the known class effects of GLP-1 RAs. The
results of this trial showed low rates of serious AEs for both
semaglutide and sitagliptin. The reported higher incidence of GIAEs
with semaglutide was expected, with similar rates as those seen
across the global SUSTAIN programme.'?~2” The discontinuation rate
was, as expected, higher with both doses of semaglutide than with
sitagliptin, also as reported in the global SUSTAIN 2 trial with a similar
trial design‘35 The primary reason for this was GIAEs, which mainly
occurred in the first 12 weeks during dose escalation. The occurrence
of BG-confirmed hypoglycaemia was low and similar among treatment
groups, in line with the glucose-dependent mechanism of action of
both GLP-1 RAs and DPP-4 inhibitors.3® These results, combined with
the consistently low rates of hypoglycaemia reported across the
global SUSTAIN trials,*?~?7 can help mitigate fear of hypoglycaemia as
a barrier to achieving glycaemic control.

In this trial, the baseline incidence of diabetic retinopathy at
screening was higher than in previous SUSTAIN trials. Events of dia-
betic retinopathy were more frequent with both doses of semaglutide
compared with sitagliptin, but with no dose dependency observed for
semaglutide. Most of the events were discovered in relation to the
routine end-of-trial eye examination, and were mild, non-proliferative
and did not require treatment. The use of semaglutide has previously
been associated with a higher rate of retinopathy-related complica-
tions compared with placebo, which is consistent with the phenome-
non of early worsening of pre-existing diabetic retinopathy secondary
to an initial, rapid improvement in glycaemic control.3°3” The possible
effect of semaglutide on diabetic eye disease is being investigated fur-
ther in the ongoing FOCUS trial (NCT03811561).

In line with previous reports,*?~2”

there was a greater increase in
amylase and lipase with both semaglutide doses compared with
sitagliptin in this trial, but only one event of pancreatitis was reported.
Previous findings have indicated that increased lipase and amylase
levels during treatment with GLP-1 RAs are not indicative of pancrea-
titis.®® Consistent safety findings were also seen in the Chinese
population.

The commercially available GLP-1 RAs in China currently include
once-daily (exenatide, liraglutide, lixisenatide, benaglutide) and once-
weekly (exenatide extended release, dulaglutide and loxenatide) for-
mulations. Once-weekly GLP-1 RAs may improve patient adherence
and health-related quality-of-life compared with daily formulations.3’
Furthermore, selected GLP-1 RAs (including semaglutide) offer addi-
tional cardiovascular-protective benefits and reduce the risk of major

adverse cardiovascular events*©-42

in people with uncontrolled diabe-
tes and cardiovascular disease.

This trial has several strengths, including the head-to-head
comparison of semaglutide with a well-established glucose-lowering
medication in a trial with a randomized double-blind, double dummy-

controlled design. A high proportion of patients completed the trial.
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Our study also has limitations: although the trial duration was suffi-
ciently long to assess the primary outcome, the long-term effects and
persistence require longer studies to assess fully. As with any random-
ized controlled trial with multiple eligibility criteria and frequent inten-
sive follow-ups between healthcare professionals and patients, the
population of this trial is possibly more homogeneous and adherent to
treatment as opposed to a real-world, heterogenous population
with T2D.

In summary, this trial confirmed a favourable risk-benefit profile
of semaglutide 0.5 and 1.0 mg in the overall population as well as in
Chinese patients with T2D in line with the results from other SUS-
TAIN trials. This trial brings important ethnic comparative data of
semaglutide indicating that once-weekly semaglutide may be a suit-

able treatment option for Chinese patients with T2D.
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