Articles

Efficacy and safety of once-weekly semaglutide 2-4 mg in
Chinese adults with overweight or obesity (STEP 12):

a randomised, double-blind, placebo-controlled,
multicentre, phase 3b trial

Lixin Guo, Xiaolei Bao, Kuo-Chin Huang, Kristoffer Jensen Kolnes, Christian Laugesen, Yibing Lu, Bifen Luo*, Guoyue Yuan, Robert F Kushner

Summary

Background Semaglutide 2-4 mg is a GLP-1 receptor agonist that reduces bodyweight, and provides other
cardiometabolic benefits, among people with a BMI at least 30 kg/m2 or at least 27 kg/m?2 and with weight-related
comorbidities. This trial aimed to evaluate the efficacy, tolerability, and safety of semaglutide 2-4 mg in adults from
mainland China and Taiwan with overweight or obesity according to locally defined, BMI thresholds.

Methods This completed randomised, double-blind, placebo-controlled, multicentre, two-armed, parallel-group,
phase 3b trial (STEP 12) was conducted at 19 sites across mainland China and Taiwan. Adults with a BMI of
24-<28 kg/m2 and at least one weight-related comorbidity, or a BMI of 28-<30 kg/m2, with or without type 2 diabetes,
were randomly assigned (2:1) to once-weekly subcutaneous semaglutide 2 -4 mg or placebo, plus lifestyle intervention,
for 44 weeks. Randomisation was performed by the study sponsor using the Randomisation Trial Supplies
Management System. Coprimary endpoints were percentage change in bodyweight and the proportion of participants
achieving at least 5% bodyweight reduction. Safety was analysed descriptively in all participants who received the trial
intervention. Missing data at week 44 were imputed with washout multiple imputation. This study is registered with
ClinicalTrials.gov, NCT06041217, and is completed.

Findings Between Sept 15, 2023, and May 7, 2025, of 254 screened participants, 161 (66-5%) of 242 participants were
randomly assigned to semaglutide 2-4 mg and 81 (33-5%) to placebo; 121 (50-0%) participants were female, and
47 (19-4%) participants had type 2 diabetes. Bodyweight reduction was greater with semaglutide versus placebo
(-12-1% [SE 0-6] vs —2-2% [0-8]; estimated treatment difference —9-9 percentage points [95% CI -11-8 to —8-0];
P<0-0001), with a greater proportion of participants achieving at least 5% bodyweight reduction (80-5% vs 24-4%,;
odds ratio [OR] 14-8 [95% CI 7-4 to 29-6]; p<0-0001). Adverse events were reported in 141 (87 - 6%) of 161 participants
in the semaglutide 2-4 mg group and 61 (75-3%) of 81 participants in the placebo group, with gastrointestinal
disorders being the most common.

Interpretation Semaglutide 2-4 mg provided a superior reduction in bodyweight versus placebo in Chinese adults
with overweight or obesity. The safety profile was consistent with the known profile of semaglutide.

Funding Novo Nordisk A/S.

Copyright © 2026 Elsevier Ltd. All rights reserved, including those for text and data mining, Al training, and similar
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Introduction

Overweight and obesity, globally defined by WHO as a
BMI between 25 kg/m2 and less than 30 kg/m2 for
overweight and at least 30 kg/m?2 for obesity,' poses a
major global public health challenge. Asian people are at
an increased risk of obesity-related comorbidities and
metabolic disorders at a lower BMI compared with White
populations.> WHO recommends lower BMI thresholds
for overweight (=23 kg/m?) and obesity (=25 kg/m2) in
Asian populations,’ whereas the Working Group on
Obesity in China (WGOC) defines overweight as a BMI
between 24 kg/m?2 and less than 28 kg/m2 and obesity as
a BMI of at least 28 kg/m2,* and the Ministry of Health
and Welfare in Taiwan defines overweight as a BMI
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between 24 kg/m?2 and less than 27 kg/m2 and obesity as
a BMI of at least 27 kg/m2.* Consequently, the prevalence
of overweight and obesity in mainland China are
underestimated when based on the global WHO
definitions. In 2019, estimated prevalences of overweight
and obesity in mainland China using the locally-defined
WGOC threshold were 34-35% for overweight and
14-16% for obesity,” compared with 31-9% and 6-2%
when global WHO thresholds were used.® Furthermore,
projections suggest that the prevalence of overweight and
obesity will rapidly increase by 2050.

Pharmacotherapy, as an adjunct to lifestyle inter-
vention, is recommended by Chinese guidelines in
individuals with obesity or with overweight and
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Research in context

Evidence before this study

We searched PubMed on Dec 12, 2025, using the search terms
“semaglutide” AND (“China” OR “Chinese” OR “Taiwan”

or "Taiwanese”) AND (“Obesity” OR “Obese” OR “Overweight”)
from database inception to Dec 12, 2025. We searched for clinical
trials and randomised clinical trials with no language restrictions,
and found 11 relevant publications. After excluding one article
describing the study design, three studies of interventions other
than semaglutide, three studies without a focus on patients from
mainland China and/or Taiwan, and one study in women with
polycystic ovary syndrome, there were three relevant articles.
Two of these articles described results from the STEP 7 trial,
which was a randomised phase 3a, double-blind, multicentre,
controlled trial that recruited participants from mainland China,
Hong Kong, Brazil, and South Korea with overweight or obesity,
defined as having a BMI of at least 30 kg/m?, or at least 27 kg/m?
with one or more weight-related comorbidities. The remaining
article described a real-world study performed at a single centre
in China exploring the use of GLP-1 receptor agonists in patients
with type 2 diabetes and overweight or obesity, defined as
having a BMI of at least 24 kg/m?, in line with a locally defined,
lower, China-specific BMI threshold. In the STEP 7 overall
population, significant reductions in bodyweight and
cardiometabolic parameters with semaglutide 2-4 mg

(249 patients) versus placebo (126 patients) were demonstrated,
and a prespecified analysis of participants from mainland China
and Hong Kong demonstrated a significant bodyweight loss
with semaglutide 2-4 mg (195 patients) versus placebo

(105 patients). There were no randomised controlled trials
assessing the efficacy or safety of semaglutide based on China-
specific thresholds; however, the single-centre real-world study
found that long-acting GLP-1 receptor agonists, including
semaglutide 0-5-1-0 mg, significantly improved BMl among
patients with type 2 diabetes and overweight or obesity, defined
according to Chinese thresholds.

weight-related comorbidities.” Semaglutide, a GLP-1
receptor agonist, has demonstrated multiple health
benefits in addition to weight loss, such as
improvements in cardiovascular risk factors, glycaemia,
and quality of life, and reductions in components of
metabolic dysfunction-associated steatohepatitis across
several studies within the phase 3 Semaglutide
Treatment Effect in People with Obesity (STEP)
programme in individuals with overweight or obesity. "
In the STEP 7 clinical trial among adults predominantly
from mainland China, with or without type 2 diabetes,
once-weekly subcutaneous semaglutide 2-4 mg
demonstrated mean weight reductions of 12-1% from
baseline to week 44.” Consistent with the global STEP
studies, STEP 7 included participants with a BMI of at
least 30 kg/m2, or at least 27 kg/m2 with one or more
weight-related comorbidity, but did not include
participants from mainland China with lower BMIs

Added value of this study

The STEP 12 trial is, to our knowledge, the first randomised,
double-blind, placebo-controlled, multicentre, two-armed,
parallel-group, phase 3b trial investigating the efficacy and
safety of semaglutide 2-4 mg among people from mainland
China and Taiwan, with overweight or obesity according to
locally defined Chinese BMI thresholds between 24 kg/m? and
less than 28 kg/m? for overweight and at least 28 kg/m? for
obesity. These BMI thresholds are lower than global thresholds
defined by WHO, and there is potential for individuals with
lower BMI to have different responses to weight management
treatment. In this study, we found that participants treated
with semaglutide 2-4 mg achieved significantly greater
bodyweight reductions and that a greater proportion of
participants achieved at least 5% bodyweight reduction
compared with placebo-treated participants. The safety and
tolerability of semaglutide 2-4 mg was also consistent with that
observed in global populations with overweight and obesity.

Implications of all the available evidence

The complications of overweight and obesity affect Chinese
individuals at a lower BMI than the general, global population.
Overweight and obesity represent a substantial health burden
in mainland China and Taiwan, and incidence is high and rising.
This is, to our knowledge, the first randomised, placebo-
controlled trial to demonstrate superior bodyweight reductions
and cardiometabolic benefits with semaglutide 2-4 mg in
adults with overweight or obesity as defined by local Chinese
thresholds, with or without type 2 diabetes, from mainland
China and Taiwan. Furthermore, adverse events were generally
consistent with previous clinical studies of semaglutide 2-4 mg
in this population. These findings support the use of
semaglutide 2-4 mg for weight management among
individuals in mainland China or Taiwan living with overweight
or obesity, consistent with their regional guidelines.

reflective of the lower WHO or WGOC regional
thresholds.

Based on the STEP programme and other results,
semaglutide 2-4 mg has been approved in many
countries globally with varying indications, including
chronic weight management, reduction of the risk of
major adverse cardiovascular events, treatment of heart
failure  with  preserved ejection fraction in
people with overweight or obesity, and treatment of
metabolic  dysfunction-associated steatohepatitis in
adults with moderate-to-advanced liver fibrosis varying
by country. In mainland China and Taiwan, indications
for semaglutide 2-4 mg include weight management in
adults with a BMI of at least 30 kg/m?2 or at least 27 kg/m?2
with at least one weight-related comorbidity and the
reduction of risk of major adverse cardiovascular events
in individuals with a BMI of at least 27 kg/m2 and
established cardiovascular disease.*® In Taiwan,”
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semaglutide 2-4 mg is also indicated for weight
management for individuals aged at least 12 years with
overweight or obesity, and for treatment of heart failure
with preserved ejection fraction in adults with a BMI of
at least 30 kg/m2. These indications are reflective of the
BMI inclusion criteria in the relevant global STEP trials,
but exclude a proportion of participants with overweight
or obesity according to the relevant local thresholds for
mainland China and Taiwan.

To our knowledge, to date, no phase 3 studies have
evaluated semaglutide 2-4 mg in adults from mainland
China and Taiwan in accordance with regional thresholds
for overweight and obesity. The STEP 12 trial aimed to
evaluate the efficacy and safety of semaglutide 2-4 mg in
adults from mainland China and Taiwan with overweight
(BMI =224-<28 kg/m?2) and at least one weight-related
comorbidity or obesity (BMI =28-<30 kg/m?), with or
without type 2 diabetes, in accordance with locally
defined WGOC definitions.

Methods

Study design and participants

STEP 12 was a randomised, double-blind, placebo-
controlled, multicentre, two-armed, parallel-group,
phase 3b trial that was conducted at 14 sites across
mainland China and five sites across Taiwan. Sites were
included based on findings from site selection visit
assessments, which took site recruitment and retention
goals, staff resources, facilities and equipment, data
collection, and critical study processes into consideration.
The trial compared once-weekly subcutaneous
semaglutide 2-4 mg or placebo, both as adjunct to a
reduced calorie diet and increased physical activity for
44 weeks, followed by 5 weeks of follow-up without
treatment (appendix 2 p 31). The list of investigators is
included in appendix 2 (pp 3-8).

Eligible participants were aged 18 years or older, with a
BMI between 24 kg/m?2 and less than 28 kg/m?2, with at
least one weight-related comorbidity (ie, type 2 diabetes,
hypertension, dyslipidaemia, obstructive sleep apnoea, or
cardiovascular disease) or BMI between 28 kg/m2 and
less than 30 kg/m2, with or without weight-related
comorbidities, and a history of at least one self-reported
unsuccessful dietary effort to lose bodyweight. Participants
with type 2 diabetes (defined as having a HbA, <10-0%
[=86 mmol/mol]) had to be diagnosed for 180 days or
more before the day of screening and have received either
lifestyle intervention or stable treatment (for =60 days
before screening) with up to three marketed oral
antidiabetic drugs (metformin, a-glucosidase inhibitors,
sulfonylureas, glinides, SGLT2 inhibitors, or glitazone, as
a single agent or in combination) according to the local
label. Recruitment was monitored to ensure that a
maximum of 20% of participants had type 2 diabetes.

Key exclusion criteria were a self-reported change in
bodyweight of more than 5 kg or treatment with any
medication for the indication of obesity within the past
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90 days before screening. Additional exclusion criteria for
participants without type 2 diabetes were a history of
diabetes (or HbA, 26-5%, 48 mmol/mol) at screening,
treatment with glucose-lowering agents within 90 days
before screening, or an estimated glomerular filtration
rate (€GFR) of less than 15 mL/ min per 1.73 m2.*
Participants with type 2 diabetes at screening were
excluded if they were on treatment with any medication
for the indication of diabetes other than stated in the
inclusion criteria within the past 60 days before the day of
screening or had an eGFR of less than 30 mL/min per
1-73 m2.* Full eligibility criteria are available in appendix 2
(pp 9-13). All participants provided informed consent
before being randomly assigned. Data on sex were self-
reported with the options of male or female. Data on race
and ethnicity were self-reported.

The study was conducted in accordance with the
Declaration of Helsinki and International Conference on
Harmonisation Good Clinical Practice guidelines. The
trial protocol and amendments were approved by the
relevant institutional review board or independent ethics
committee at each trial site (appendix 2 pp 14-15). The
trial has been reported in accordance with CONSORT
2025 guidelines, and the trial protocol and the statistical
analysis plan can be found in appendix 2 (p 47). There
were amendments to the protocol after the trial
commenced, including two important amendments to
add change in waist-to-height ratio as a supportive
secondary endpoint, and to wupdate the primary
imputation approach for the primary estimand. This
study is registered with ClinicalTrials.gov, NCT06041217,
and is completed.

Randomisation and masking

Participants were randomly assigned 2:1 to semaglutide
2-4 mg or placebo using the Randomisation Trial
Supplies Management System (4G Clinical, Prancer
2.6.2, Wellesley, MA, USA in a double-blind manner, and
assigned the participants to the trial groups. Investigators
enrolled the participants. All groups received visually
identical injections to maintain masking of participants
and site staff. Randomisation was stratified by type 2
diabetes diagnosis.

Procedures

Participants  received  once-weekly  subcutaneous
semaglutide 2-4 mg or placebo for 44 weeks as an adjunct
to a reduced calorie diet and increased physical activity
(approximately —500 kcal per day deficit and 150 min
per week physical activity) followed by 5 weeks of
follow-up without treatment. Participants who received
semaglutide followed a fixed-dose escalation regimen,
initiating at 0-25 mg, with dose increases every 4 weeks
(to doses of 0-5 mg per week, 1-0 mg per week, 1-7 mg
per week, and 2-4 mg per week) aiming at reaching the
maintenance dose of 2-4 mg at week 16. Participants who
did not tolerate the target dose were permitted to remain

See Online for appendix 2
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on a lower dose if the investigator considered it safe, and
the participant would otherwise discontinue; however, it
was recommended to make at least one attempt to
re-escalate to the target dose. The maintenance period
lasted 28 weeks. Participants were offered dietary and
physical activity counselling by a dietician or a similarly
qualified health-care professional via visits or telephone.
A subpopulation of 80 participants from Taiwan
underwent dual-energy x-ray absorptiometry scans at
randomisation and at end-of-treatment to evaluate body
composition changes. Visits were scheduled every
4 weeks, and details of the assessment schedule are
provided in appendix 2 (p 20).

Outcomes

All efficacy endpoints compared the effect of semaglutide
2-4 mg versus placebo from baseline to week 44. The
co-primary endpoints were relative change in bodyweight
(%) and proportion of participants achieving bodyweight
reduction of 5% or more. The confirmatory secondary
endpoints were the proportion of participants with a
bodyweight reduction of 10% or more and change in
waist circumference (cm). Supportive secondary
endpoints were changes in bodyweight (kg), BMI (kg/m2),
waist-to-height ratio, systolic and diastolic blood pressure
(mm Hg), HbA,_ (percentage-points, mmol/mol), fasting
plasma glucose (mg/dL, mmol/L), ratio to baseline of
lipids, and high-sensitivity C-reactive protein.

Exploratory endpoints in the dual-energy x-ray
absorptiometry subpopulation were changes from baseline
in total fat mass and lean soft tissue relative to total body
mass, and visceral fat mass relative to abdominal total fat
mass. Changes from baseline in total fat mass, lean soft
tissue, and visceral fat mass (percentage-points, kg) were
assessed post-hoc.

Safety assessments included the number of treatment-
emergent adverse events and serious adverse events
from baseline to week 49 and change in pulse rate (beats
per min) from baseline to week 44. For participants with
type 2 diabetes, endpoints also included the number of
clinically significant hypoglycaemic episodes (level 2;
<3-0 mmol/L [<54 mg/dL]), confirmed by blood glucose
meter. A full list of objectives and endpoints is included
in appendix 2 (pp 16-18).

Statistical analysis

A sample size of 162 randomly assigned participants was
predicted to provide an effective power of 92%, for all
endpoints in the prespecified statistical hierarchy;
however, a sample size of 242 participants was selected
for the safety evaluation and regulatory purposes
(appendix 2 p 19). Assumptions for the power calculations
were based on efficacy findings from the STEP 6 trial,”
which was performed in Japanese and South Korean
participants with a BMI of at least 27- 0 kg/m?2 with two or
more weight-related comorbidities or a BMI of at least
35-0 kg/m?2 with one or more weight-related comorbidity,

taking into account a lower estimated treatment effect in
this study owing to potential dose reduction when
reaching a BMI in the normal range. Additionally,
based on the STEP 1 trial® it was assumed that
20% of participants would discontinue study product
permanently before week 44, and that approximately
60% would be retrievable at week 44. The effective power
was calculated under the assumption of independence of
endpoints by multiplying the respective marginal powers
successively, which is a conservative approach. The power
calculations for continuous endpoints were based on a
t-test on the mean difference assuming equal variances,
whereas those for the categorical endpoints were based
on the Pearson y2 test for two independent proportions.

Efficacy endpoints were analysed using the full analysis
set, which included all randomly assigned participants
according to the intention-to-treat principle. Safety
endpoints were analysed using the safety analysis set,
which included all participants exposed to at least
one dose of the trial product.

Two observation periods were defined. The in-trial
period included the uninterrupted period from the date
of randomisation to the end of trial visit, withdrawal of
consent, or last contact with site, regardless of initiation
of other therapies for obesity. The on-treatment period
was the time from the date of first trial product
administration to the date of last trial product
administration, plus 14 days, excluding potential off-
treatment time intervals, which were triggered if a
participant missed at least two consecutive doses
regardless of dose reduction, or by initiation of other
obesity therapies. A longer ascertainment period of
35 days was used for the on-treatment period to evaluate
adverse events and hypoglycaemic episodes.

Two estimands were employed to assess treatment
efficacy and accounted differently for intercurrent events.
The treatment policy estimand (primary, traditional
intention-to-treat analysis) assessed treatment effect
among all randomly assigned participants, regardless of
trial product discontinuation, dose reduction, or
initiation of other therapies for obesity. The trial product
estimand (secondary) assumed that all participants were
treated as intended and considered all data until first
discontinuation of the trial product or initiation of other
obesity therapies.

For the treatment policy estimand, continuous
endpoints were analysed using an analysis of covariance
model (linear regression), and categorical (responder)
endpoints were analysed using a logistic regression
model. Both models included randomised treatment and
type 2 diabetes status at screening as factors and the
baseline value of the endpoint as a covariate. Missing
data at week 44 were imputed with washout multiple
imputation based on available data from participants in
each treatment group. For primary and confirmatory
secondary endpoints, multiple sensitivity analyses were
performed to assess the impact of missing data, including
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the jump to reference multiple imputation approach,
tipping-point multiple imputation analysis, analysis of
covariance for unequal variances, and non-retrieved
participants as non-responders (appendix 2 pp 21-25).

For the trial product estimand, continuous endpoints
were analysed using a mixed model for repeated
measures, with randomised treatment and type 2
diabetes status at screening as factors and the baseline
value of the endpoint as a covariate, all nested within
visits. Categorical (responder) endpoints were analysed
using logistic regression, and the missing values at
week 44 were imputed as predicted values from a mixed
model for repeated measures.

Results from statistical analyses are shown with
two-sided 95% CIs and corresponding p values.
Confirmatory efficacy endpoints were tested for the
superiority of semaglutide 2-4 mg versus placebo by
use of a fixed sequence statistical strategy and were
based only on analyses addressing the primary
estimand (treatment policy estimand). This strategy
tested the endpoints using a predefined hierarchical
order, all at the significance level of 5%, moving to test
the next endpoint only after a significant superiority
result (ie, p<0-05) was reached for the previous
endpoint.

Safety endpoints were summarised by descriptive
statistics. All adverse events were coded using the most
recent version of the Medical Dictionary for Regulatory
Activities (version 28.0). Details of the analysis and
imputation methods are provided in  appendix 2
(pp 21-25). Statistical analyses were performed using
SAS (version 9.4).

Role of the funding source

The funder of the study was responsible for the study
design, preparing the trial protocol and statistical analysis
plan, and performing the statistical analyses. The
investigators were responsible for trial-related medical
decisions and data collection. This article was drafted
under the guidance of the authors, with medical writing
and editorial support paid for by the sponsor. Authors
interpreted the data, agreed to the submission, and vouch
for the accuracy and completeness of the data and for the
fidelity of the trial to the protocol.

Results

Between Sept 15, 2023, and May 7, 2025, of 254 screened
participants, 242 (95-3%) were randomly assigned to
receive semaglutide 2-4 mg (161 [66-5%] of
242 participants) or placebo (81 [33-5%)]; figure 1). Most
participants completed the treatment (semaglutide
2-4 mg: 155 [96-3%] of 161 participants; placebo:
77 [95-1%] of 81 participants) and completed the trial
(161 [100%] vs 79 [97-5%]; figure 1). Among the
155 vparticipants who completed treatment in the
semaglutide 2-4 mg group, 141 (91-0%) participants
received the highest 2-4 mg dose, seven (4-5%) received
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1-7 to less than 2-4 mg, and seven (4-5%) received less
than 1-7 mg at the last treatment visit.

Overall, 50-0% (121 of 242 participants) of the trial
population was female and 19-4% (47 participants) had
type 2 diabetes. The mean age was 41 years (SD 11),
bodyweight 78-0 kg (SD 9-9), BMI 27-9 kg/m2 (SD 1-6),
waist circumference 95-1 cm (SD 6-9), and HbA, 6-0%
(SD 0-7; equivalent to 41-7 [SD 8-1] mmol/mol). No
missing value of age, bodyweight, BMI, waist
circumference or HbA, was observed at baseline. Although

254 participants screened

12 screening failures*
P 0 withdrawn before

randomisation

A4

242 randomised in the full analysis set

242 exposed in the safety
analysis set

v v

161 assigned to semaglutide

— i

155 completed the treatment | | 77 completed the treatment |

v v

161 completed the trial | | 79 completed the trial |

v

Treatment completers receiving
the subcutaneous semaglutide
dosage at the end of treatment
visit:
141 of 155 semaglutide 2-4 mg
7 of 155 semaglutide
1.7-<2-4 mg
7 of 155 semaglutide <1.7 mg

81 assigned to the placebo

Figure 1: Trial profile

242 participants were included in the full analysis set and 242 participants were
included in the safety analysis set (161 participants in the semaglutide 2-4 mg
group and 81 participants in placebo group). *Of the 12 individuals who were
excluded at screening, ten (83-3%) were excluded because of violation of the
following exclusion criteria: HbA:_ at least 6:5% (48 mmol/mol) as measured by
the central laboratory at screening (six [50%] of 12 participants); any disorder,
unwillingness or inability, not covered by any of the other exclusion criteria,
which in the investigator’s opinion might jeopardise the participant’s safety or
compliance with the protocol (three [25%] participants); and being a female
who was pregnant or breastfeeding, intended to become pregnant, or was of
childbearing potential and not using highly effective contraceptive methods
before randomisation (one [8-3%] participant). Two individuals were excluded
at screening because of violation of the following inclusion criteria: HbA:_equal
to or less than 10% (86 mmol/mol) as measured by the central laboratory at
screening (two [16-7%] participants). TNo participants discontinued
semaglutide 2-4 mg owing to protocol violation, lack of efficacy,

at the discretion of the investigator, safety concern as judged by the investigator,
withdrawal of consent, or loss to follow-up. #No participants discontinued
placebo owing to protocol violation, pregnancy, lack of efficacy, at the discretion
of the investigator, or loss to follow-up.
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baseline characteristics were generally balanced across
groups (table 1), there was a slight imbalance in geometric
mean high-sensitivity C-reactive protein concentrations,
which were lower in the semaglutide 2-4 mg group
(1-22 mg/L [coefficient of variation 130-2]) compared with

Semaglutide
2.4 mg (n=161)

Placebo (n=81) Total (N=242)

Age, years 42 (10) 41 (12) 41 (11)
Sex
Male 82 (50-9%) 39 (481%) 121 (50-0%)
Female 79 (49-1%) 42 (51-9%) 121 (50-0%)
Region
Mainland China 109 (67-7%) 53 (65-4%) 162 (66:9%)
Taiwan 52 (32:3%) 28 (34-6%) 80 (331%)
Race
Asian 161 (100%) 81 (100%) 242 (100%)
Bodyweight, kg 77:9 (9-1) 782 (113) 78.0(9-9)
BMI, kg/m*
Mean 27-8 (1-6) 280 (1.5) 27:9 (1-6)
24-<28 82 (50-9%) 34(42:0%) 116 (47-9%)
28-<30 75 (46-6%) 46 (56-8%) 121 (50-0%)
30-<35 4(2:5%) 1(1-2%) 5 (2:1%)
235 0 0 0
Waist circumference, cm 95-0 (67) 952 (7-2) 951(6-9)
Waist-to-height ratio 0-57 (0-03) 0-57 (0-04) 0-57 (0-04)
HbA,, % 5.9(0-7) 6-0 (0-8) 6.0 (0-7)
HbA,, mmol/mol 41-4.(7-5) 421(93) 417 (81)
FPG, mmol/L 5-7(13) -6 (1-5) -7 (1-3)
FPG, mg/dL 102:7 (22:9) 1016 (26:5) 1023 (241)
Blood pressure, mm Hg
Systolic 123 (13) 126 (14) 124 (13)
Diastolic 81(10) 83(9) 82(9)
Lipids, geometric mean (coefficient of variation), mmol/L
Total cholesterol 9(217) 4-8 (19-2) 4-9 (20-9)
Low-density lipoprotein cholesterol 2-8(35-6) 2:7(33-8) 27 (35-0)
High-density lipoprotein cholesterol 12(243) 12(20:5) 12(231)
Very-low-density lipoprotein cholesterol 0-8 (55-8) 0-7 (56-7) 0-7 (56-2)
Free fatty acids -5 (49-8) -4 (50-5) 0-5(49:9)
Triglycerides -7 (59-1) -6 (62-4) -7 (60-2)
eGFR, geometric mean (coefficient of variation), 1057 (132) 105-3 (14-2) 105-6 (13:5)
mL/min per 1.73 m*
hsCRP, geometric mean (coefficient of variation), 1-22(130-2) 1-61(160-6) 134(1415)
mg/L
Weight-related comorbidities at screening in 5% of participants of either group
Cardiovascular disease 23 (14-3%) 6 (7-4%) 29 (12-0%)
Dyslipidaemia 105 (65-2%) 48 (59-3%) 153 (63-2%)
Gastro-oesophageal reflux disease 10 (6-2%) 4(4-9%) 14 (5-8%)
Hyperuricaemia or gout 34 (21-1%) 20 (24-7%) 54 (22:3%)
Hypertension 59 (36:6%) 29 (35-8%) 88 (36-4%)
MASLD 49 (30-4%) 24 (29-6%) 73 (30-2%)
Obstructive sleep apnoea syndrome 9 (5-6%) 3(3-7%) 12 (5-0%)
Polycystic ovarian syndrome 3/79 (3-8%) 3/42 (7-1%) 6/121 (5-0%)
Type 2 diabetes* 31(19:3%) 16 (19-8%) 47 (19-4%)
(Table 1 continues on next page)
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the placebo group (1-61 mg/L [160-6]). Among the female
participants, 17 (21-5%) of 79 participants in the
semaglutide 2-4 mg group and ten (23-8%) of
42 participants in the placebo group were reported to be
post-menopausal by the investigator. The most commonly
reported weight-related comorbidities among participants
at screening were dyslipidaemia (153 [63-2%)] of
242 participants), hypertension (88 [36-4%)] participants),
metabolic dysfunction-associated steatotic liver disease

(73 [30-2%] participants), hyperuricaemia or gout
(54 [22-3%)] participants), and cardiovascular disease
(29 [12-0%] participants). Similar proportions of

participants in each treatment group (31 [19-3%] of
161 participants vs 16 [19-8%)] of 81 participants) had type 2
diabetes at screening. Among participants with type 2
diabetes, mean diabetes duration was 4-5 years (SD 3-7),
and mean HbA; was 7-0% (SD 1.0), and in the
semaglutide 2-4 mg and placebo groups, 11 (35-5%) of
31 participants and five (31-3%) of 16 participants with
type 2 diabetes at screening reported eye disorders at
baseline (table 1).

From baseline to week 44, the percentage change in
mean bodyweight with semaglutide 2-4 mg was -12-1%
(SE 0-6) versus —2-2% (0-8) with placebo (estimated
treatment difference [ETD] -9-9 percentage points,
95% CI -11-8 to —8-0; p<0-0001) using the treatment
policy estimand (figure 2A, table 2). The corresponding
change in bodyweight for the trial product estimand was
-12-7% (SE 0-6) with semaglutide 2-4 mg and -2-4%
(0-8) with placebo (ETD —10- 3 percentage points, 95% CI
-12-3 to —8-3; p<0-0001; figure 2B). Among participants
with type 2 diabetes at screening, the estimated mean
change in bodyweight from baseline to week 44 was
-8-0% (SE 1-3) for the semaglutide 2-4 mg group and
—-0-6% (1-8) for the placebo group, with an ETD of
—7-4 percentage points (95% CI -11-6 to -3-1;
p interaction: 0-20 (appendix 2 p 33). For participants
without type 2 diabetes at baseline, the estimated mean
change from baseline to week 44 was —13-1% (SE 0-6) for
the semaglutide 2-4 mg group and -2-6% (0-9) for the
placebo group, with an ETD of —10-5 percentage points
(95% CI -12-6 to —8-4; p interaction: 0-20 (appendix 2
p 33). The difference between semaglutide 2-4 mg and
placebo in mean change from baseline was not significant
between participants with and without type 2 diabetes at
baseline (p interaction: 0-20). The estimated mean
bodyweight change for semaglutide 2-4 mg versus
placebo was greater for females (-14-7% [SE 0-8] vs—1-7%
[1-1]) compared with males (-9-5% [0-8] vs —2-7% [1-1]),
with an ETD of -13-0 percentage points (95% CI
-15-6to—10-4) for females and an ETD of —6-7 percentage
points (-9-4 to —4-1) for males, resulting in a significant
treatment-by-subgroup interaction (p=0-0010); however,
there was no statistically significant difference in mean
bodyweight change for participants from mainland China
compared with Taiwan, or among participants with BMI
lower than 28 kg/m?2 compared with at least 28 kg/m? or
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less than 27 kg/m2 compared with at least 27 kg/m?
(appendix 2 p 33).

Overall, 80-5% of participants who received
semaglutide 2-4 mg achieved a weight loss of at least 5%
(co-primary endpoint) compared with 24-4% with
placebo. The odds were significantly in favour of
semaglutide 2-4 mg using the treatment policy estimand
(odds ratio [OR] 14-8, 95% CI 7-4 to 29-6; p<0-0001;
figure 3, table 2). The proportion of participants achieving
at least 10% reduction in baseline bodyweight
(confirmatory secondary endpoint) at week 44 was
60-4% with semaglutide 2-4 mg and 11- 5% with placebo
(OR 13-0, 5-9 to 28-4; p<0-0001; figure 3, table 2).
Results for the trial product estimand were similar
(figure 3, appendix 2 pp 26-28). Significantly greater
reductions in mean waist circumference (confirmatory
secondary endpoint) were observed from baseline to
week 44 with semaglutide 2-4 mg (-9-0 cm [SE 0-5])
versus placebo (-2-4 cm [0-6]; ETD -6-6, 95% CI
-8-1to —5-0; p<0-0001; appendix 2 p 34). Mean change
from baseline to week 44 for absolute bodyweight was
-9-2 kg (0-4) for semaglutide 2-4 mg versus -1-6 kg
(0-6) for placebo (ETD -7-6 kg, 95% CI —-9-0 to —6-1;
p<0-0001), BMI was —3-4 kg/m2 (0-2) for semaglutide
2-4 mg versus —0-6 kg/m2 (0-2) for placebo (ETD -2-8,
—-3-3 to —2-2; p<0-0001; appendix 2 p 35), and waist-to-
height ratio was —0-05 (0-00) for semaglutide 2-4 mg
versus —0-01 (0-00) for placebo (ETD -0-04,
—0-05 to —0-03; p<0-0001; appendix 2 p 36).

Based on the treatment policy estimand, the mean
change from baseline in systolic blood pressure was
-7-7 mm Hg (0-8) for semaglutide 2-4 mg versus
-3-0 mm Hg (1-2) for placebo (ETD —4-8 mm Hg,
95% CI—7-6 to —1-9; p=0-0012; table 2; appendix 2 p 37).
The mean change from baseline in diastolic blood
pressure was —4-0 mm Hg (0-6) for semaglutide 2-4 mg
versus —1-9mm Hg (0-9) for placebo (ETD -2-0 mm Hg,
—4-110 0-0; p=0-053; table 2; appendix 2 p 37). For high-
sensitivity C-reactive protein, the ratio to baseline was
0-66 (1-1) for semaglutide 2-4 mg versus 0-72 (1-1) for
placebo (estimated treatment ratio 0-9, 95% CI
0-7 to 1-2; p=0-51; table 2; appendix 2 p 38). HbA, was
—0-4 percentage points (SE 0-0) for semaglutide 2-4 mg
versus 0-1 percentage points (0-0) for placebo (ETD
—-0-5 percentage points, —0-6 to —0-4; p<0-0001), and
was greater among individuals with type 2 diabetes at
screening (table 2; appendix 2 p 39). The mean change
in fasting plasma glucose overall was —0-7 mmol/L
(SE 0-1) versus 0-0 mmol/L (0-1; ETD -0-7 mmol/L,
—0-9 to —0-5; p<0-0001; table 2), and was greater among
individuals with type 2 diabetes at screening (table 2;
appendix 2 p 40). Significant improvements in mean
lipid concentrations were also seen with semaglutide
2-4 mg versus placebo in total cholesterol
(p=0-0007), very-low-density lipoprotein cholesterol
(p<0-0001), and triglycerides (p=0-0001; table 2). No
statistically ~significant differences were observed
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Semaglutide
2:4mg (n=161)

Placebo (n=81) Total (N=242)

(Continued from previous page)

Number of weight-related comorbidities at screeningt

0 18 (112%) 11(13-6%) 29 (12:0%)
1 45 (28-0%) 20 (24-7%) 65 (26:9%)
2 41 (25-5%) 28 (34-6%) 69 (28-5%)
3 31(19:3%) 12 (14-8%) 43 (17-8%)
4 14 (8-7%) 8(9-9%) 22(9-1%)
=5 12 (7-5%) 2(2:5%) 14 (5-8%)
Glycaemic status at baseline (participants without type 2 diabetes at screening)
n (%) 130 (80-7%) 65 (80-2%) 195 (80-6%)
Normoglycaemiat 74 (46-0%) 35 (432%) 109 (45-0%)
Prediabetest 55 (34:2%) 29 (35-8%) 84 (34-7%)
Diagnosed with type 2 diabetes 1(1%) 1(12%) 2 (1%)
Type 2 diabetes subpopulation
n (%) 31(19-3%) 16 (19-8%) 47 (19-4%)
Duration of diabetes, years 46 (4:3) 42(2:3) 4537)
HbA,, % 6-9(0-9) 71(13) 7:0(1-0)
HbA,, mmol/mol 52:4(9-6) 543 (14-4) 531(113)
FPG, mmol/L 7:5(1-8) 7-3(2:6) 7-4(21)
FPG, mg/dL 134:3(331) 132:4 (46°1) 133-6 (37°5)
Glucose-lowering drug class
Biguanides 17 (10-6%) 12 (14-8%) 29 (12:0%)
SGLT2 inhibitors 8 (5:0%) 2 (2:5%) 10 (4-1%)
Alpha glucosidase inhibitors 1(1%) 1(12%) 2 (1%)
Thiazolidinediones 0 1(1-2%) 1(<1%)
Combinations of oral blood glucose-lowering 1(1%) 0 1(<1%)

drugs

Data are n (%), mean (SD), or n/N (%), unless otherwise stated. The last available and eligible observation at or before
the randomisation visit was used except for age, in which date of informed consent was used. eGFR was calculated by
the central laboratory based on the creatinine value using the Chronic Kidney Disease Epidemiology Collaboration
equation. Diabetes duration was only applicable for participants with diabetes at screening. eGFR=estimated
glomerular filtration rate. FPG=fasting plasma glucose. hsCRP=high-sensitivity C-reactive protein. MASLD=metabolic
dysfunction-associated steatotic liver disease. *Recruitment of participants with type 2 diabetes was capped at 20%.
tPresence of specific weight-related comorbidities was collected systematically at screening by the investigator as part
of the medical history and were: dyslipidaemia, hypertension, cardiovascular disease, obstructive sleep apnoea
syndrome, knee osteoarthritis, asthma, chronic obstructive pulmonary disease, gastro-oesophageal reflux disease,
musculoskeletal pain, osteoarthritis of the hip, hyperuricaemia or gout, polycystic ovarian syndrome (female
participants only), infertility, urinary incontinence, MASLD, kidney disease, psoriasis, and type 2 diabetes. Participants
with missing assessments for comorbidities were included in the category ‘0’ given that the participants did not have
comorbidity. $Glycaemic status was evaluated by the investigators based on medical history and glycaemic control at
baseline.

Table 1: Baseline characteristics in the full analysis set

between semaglutide 2-4 mg and placebo in low-density
lipoprotein cholesterol, free fatty acids, and high-density
lipoprotein cholesterol (appendix 2 p 41).

All 80 participants from Taiwan (52 receiving
semaglutide 2-4 mg and 28 receiving placebo) contributed
to the body composition analyses, evaluated by dual-
energy x-ray absorptiometry scans, at week 44. From
baseline to week 44, the change (SE) from baseline in total
fat mass was —27-4% (2-5) for semaglutide 2-4 mg and
—-6-8% (3-0) for placebo (ETD —20-6 percentage points,
95% CI —28-5 to —12-7; p<0-0001), using the treatment
policy estimand (appendix 2 p 42). The absolute change
from baseline in total fat mass was —7-3 kg (0-7) for
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A Treatment policy estimand
Mean bodyweight at baseline: 78-0 kg
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Figure 2: Change in bodyweight from baseline to week 44 for semaglutide 2-4 mg and placebo, given once a week
(A) Observed data from the in-trial observation period. (B) Observed data for the on-treatment observation period. Data are from the full analysis set. Error bars are
plus or minus standard error of the mean. Numbers shown at each timepoint under the graphs are participants contributing to the mean. ETD=estimated treatment

difference. *Estimated mean change from baseline at week 44.

semaglutide 2-4 mg and —1-8 kg (0-8) for placebo (ETD
-5-5 kg, —7-6 to —3-4; p<0-0001; appendix 2 p 42). The
change from baseline in lean soft tissue was —5-9% (0-6)
for semaglutide 2-4 mg versus —1-3% (0-8) for placebo
(ETD —4-5 percentage points, —6-5 to —2-5; p<0-0001;
table 2), and the absolute change from baseline in lean
soft tissue was —2-4 kg (0- 3) for semaglutide 2-4 mg and
-0-5 kg (0-3) for placebo (ETD -2-0 kg, -2-9 to -1-1;
p<0-0001). The change from baseline in visceral fat mass
was —36-1% (4-1) for semaglutide 2-4 mg versus —8-3%
(5-3) for placebo (ETD —27-8 percentage points, 95% CI
—41-1 to —14-5; p<0-0001). The absolute change from
baseline in visceral fat mass was —0-4 kg (0-0) for
semaglutide 2-4 mg and —0-1 kg (0-1) for placebo (ETD
-0-3 kg, —0-4 to —0-2; p<0-0001; appendix 2 p 42). The

ETD for change in lean soft tissue relative to total body
mass with semaglutide 2-4 mg versus placebo was
4.1 percentage points (95% CI 2-1 to 6-0; p<0-0001,
appendix 2 p 43). In participants who received semaglutide
2-4 mg, the proportion of weight loss due to fat mass loss
was 74-9% and due to lean soft tissue loss was 25-1%. In
participants who received placebo, the proportion of
weight loss due to fat mass loss was 79-6% and due to
lean soft tissue mass was 20-4% (appendix 2 p 44).
Adverse events were reported by 141 (87-6%) of
161 participants receiving semaglutide 2-4 mg and 61
(75-3%) of 81 participants receiving placebo (table 3).
Most events were mild to moderate in severity and
were resolved without permanent discontinuation of
treatment. Serious adverse events were reported by 12
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Semaglutide 2-4 mg Placebo (n=81) Treatment comparison  p value
(n=161) (95% Cl) versus placebo
Primary endpoints
Bodyweight, %t -12:1(0-6) -2:2(0-8) -9:9(-11-8to -8-0)f <0-0001
Proportion of participants with 25% bodyweight loss§ 128/159 (80-5%) 19/78 (24-4%) 14-8 (7-41029-6)9 <0-0001
Confirmatory secondary endpoints
Proportion of participants with 210% bodyweight loss§ 96/159 (60-4%) 9/78 (11.5%) 13-0 (5:9t0 28-4)q <0-0001
Waist circumference, cmt -9-0 (0:5) -2:4(0-6) -6-6 (-8-1to -5-0)f <0-0001
Supportive secondary endpointst
Absolute bodyweight, kg -9-2(0:4) -1-6 (0-6) -7-6 (-9-0to-6-1)f <0-0001
BMI, kg/m? -3.4(02) -06 (0-2) -2.8(-33t0 -2:2)% <0-0001
Waist-to-height ratio -0-05 (0-00) -0-01(0-00) -0-04 (-0-05to -0-03)f <0-0001
Blood pressure (mm Hg)
Systolic 7.7 (0-8) 3.0(12) -4-8 (-7-6t0 -1.9)% 0-0012
Diastolic -4-0 (0-6) -1.9(0-9) -2:0 (-4-1to 0-0)f 0-053
Lipids, ratio to baseline
Total cholesterol 0-9(1.0) 1.0 (1:0) 0-9 (0-9to 1:0)|| 0-0007
High-density lipoprotein cholesterol 1.0(10) 1-1(1-0) 1.0 (1-0to 1.0)|| 0-39
Low-density lipoprotein cholesterol 1.0(10) 1.0 (1:0) 1-0 (0-9to 1-0)|| 012
Very-low-density lipoprotein cholesterol 07 (1-0) 0:9 (1-0) 0-8 (0-7t0 0-9)|| <0-0001
Free fatty acids 0-9(1.0) 1.0 (11) 0-9(0-8to 1:0)|| 0-14
Triglycerides 0-7 (1.0) 0-9(1-0) 0-8 (0:7to 0:9)|| 0-0001
hsCRP, ratio to baseline 0-66 (11) 0-72(11) 0-9 (0-7to1-2)|| 0-51
HbA,, percentage-points -0-4(0-0) 0-1(0-0) -0-5(-0-6to -0-4)F <0-0001
Fasting plasma glucose, mmol/L -0-7(0-1) 0-0(0-1) -0-7(-0-9to -0-5)F <0-0001
Post-hoc exploratory endpoint
Change from baseline in body composition in participants from Taiwant
Number of participants 52 28
Total fat mass, % -27-4 (25) -6-8 (3-0) -20-6 (-28-5t0 -12-7)f <0-0001
Lean soft tissue, % -5:9 (0-6) -13(0-8) -4.5(-6-5to -2:5)F <0-0001
Visceral fat mass, % -36-1(41) -83(53) -27-8 (-41-1to -14-5)F <0-0001
Data are n (%) or mean (SE), unless stated otherwise. All participants in the full-analysis set are included in the treatment comparisons. hsCRP=high-sensitivity C-reactive
protein. *The treatment policy estimand assesses treatment effect among all randomly assigned participants, regardless of trial product discontinuation, dose reduction, or
initiation of other therapies for obesity. fWeek 44 responses were analysed using an analysis of covariance model with randomised treatment and type 2 diabetes status at
screening as factors and baseline values as the covariate. $Estimated treatment difference (95% Cl). SWeek 44 responses were analysed using a binary logistic regression
model with randomised treatment and type 2 diabetes status at screening as factors and baseline bodyweight as the covariate. Missing observations were multiple (x1000)
imputed using washout imputation. 910dds ratio (95% Cl). ||Estimated treatment ratio (95% Cl); the ratio to baseline and the corresponding baseline value were log-
transformed before the analysis.
Table 2: Co-primary, confirmatory secondary, selected supportive secondary, and post-hoc exploratory study endpoints from baseline to week 44
(treatment policy estimand*)

(7-5%) of 161 participants with semaglutide 2-4 mg and
by three (3-7%) of 81 participants with placebo, without
any clustering on preferred term level (table 3). Adverse
events leading to permanent treatment discontinuation
were reported in two (1-2%) of 161 participants with
semaglutide 2-4 mg due to open globe injury of the eye
(one [0-6%] participant) and gastrointestinal disorders
(abdominal distension: one [0-6%)] participant).
Abdominal discomfort led to permanent discontinuation
in one of 81 participants (1-2%) in the placebo group
(appendix 2 pp 29-30).

The most frequently reported adverse events were
gastrointestinal disorders, occurring in 90 (55-9%) of
161 participants in the semaglutide 2-4 mg group versus
19 (23-5%) of 81 participants in the placebo group

www.thelancet.com/diabetes-endocrinology Vol 14 October 2026

(appendix 2 p 45). The most frequent gastrointestinal
disorders occurring in the semaglutide 2-4 mg group
were diarrthoea and nausea. Most gastrointestinal
disorders events occurred during the dose escalation
phase and were mild or moderate in severity, with their
outcome reported as recovered or resolved (appendix 2
PP 29-30, 45-46).

Psychiatric disorders were reported in seven (4-3%) of
161 participants receiving semaglutide 2-4 mg versus
three (3:7%) of 81 participants receiving placebo.
Gallbladder disorders were reported in three (1-9%;
four events) participants who received semaglutide
2-4mg, two events of which were possibly related to the
trial product. Of the four events, three were classified as
mild and one as severe. Pancreatitis was not observed in
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Figure 3: Proportion of participants achieving bodyweight loss of at least 5%, and at least 10%, with
semaglutide 2-4 mg and placebo, given once a week

(A) In-trial observation period. (B) On-treatment observation period. Data are for the full analysis set. A timepoint
is considered on-treatment if any dose of trial product has been administered within the previous 14 days. ORs for
A and B are for the treatment policy estimand and trial product estimand, respectively. OR=o0dds ratio.

any trial participant. Among participants with type 2
diabetes at screening, five (16-1%) of 31 participants who
received semaglutide 2-4 mg experienced eye disorders
by week 44 (diabetic retinopathy: four [12-9%] of
31 participants; arteriosclerotic retinopathy: one [3-2%]).
One participant who received semaglutide 2-4 mg
experienced a level 2 hypoglycaemic episode with a blood
glucose value of less than 3-0 mmol/L (54 mg/dL). No
retinal disorders or level 2 hypoglycaemic episodes were
recorded among participants in the placebo group. No
participant in either group experienced a level 3
hypoglycaemic episode (table 3). There was an increase
in pulse rate with semaglutide 2-4 mg treatment
compared with placebo during the 44 weeks (ETD
3-9 beats per min, 95% CI 1-3 to 6-5; p=0-0037).

Discussion

This, to our knowledge, was the first phase 3 trial
conducted in mainland China and Taiwan that
investigated the efficacy and safety of semaglutide 2-4 mg
in a trial population reflecting locally defined Chinese
BMI thresholds for overweight and obesity. After
44 weeks, once-weekly subcutaneous semaglutide 2-4 mg
was superior to placebo in reducing bodyweight,
increasing the likelihood of achieving at least 5% and at
least 10% bodyweight reductions, and reducing waist
circumference. Safety and tolerability were consistent
with the known profile of semaglutide.

The estimated mean bodyweight reduction of 12-1%
observed from baseline to week 44 with semaglutide
2-4 mg is similar to that observed in the STEP 6 (13-2%)
and STEP 7 (12-1%) trials in Asian populations.”” The
bodyweight reduction was slightly lower than the
reduction observed in the global STEP 1 trial, which was
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of longer duration and did not include participants with
type 2 diabetes (14-9% at week 68),° but higher than in
the STEP 2 trial, which only included participants with
type 2 diabetes (9-6% at week 68)." The comparatively
slightly lower bodyweight reduction observed in the
STEP 12 trial compared with the STEP 1 trial might be
attributable to a variety of factors, including a higher
proportion of male participants (50-0% vs 25-9%), the
inclusion of participants with type 2 diabetes (19-4%
vs 0%), and the shorter trial duration of 44 versus 68 weeks
in the STEP 12 trial.”

Participants who received semaglutide 2-4 mg were
more likely to achieve at least 5% weight loss compared
with those who received the placebo. Achievement of this
threshold is associated with benefits in relation to weight-
related comorbidities.” Improvements were also
observed in anthropometric measures of obesity
(ie, waist circumference, BMI, and waist-to-height ratio),
glycaemic parameters (HDbA;. and fasting plasma
glucose), several cardiovascular risk factors (systolic

lood pressure, total cholesterol, very-low-density
lipoprotein cholesterol, and triglycerides), aligning with
previous findings from STEP clinical trials.”**

Semaglutide 2-4 mg reduced high-sensitivity C-reactive
protein concentrations by 34% versus 28% with placebo
(estimated treatment ratio 0-9); however, in contrast with
other STEP trials,"**"*2 this difference was not statistically
significant. Potential contributory factors to these
findings include the small sample size, which could have
provided insufficient statistical power for this supportive
secondary endpoint, a generally lower baseline high-
sensitivity C-reactive protein with semaglutide 2-4 mg
compared with most other STEP trials, and a slightly
higher baseline high-sensitivity C-reactive protein in the
placebo group compared with the semaglutide group.

The prevalences of dyslipidaemia, metabolic dysfunc-
tion-associated steatotic liver disease, and hyperuricaemia
or gout at baseline were substantially higher in this trial
compared with the previous STEP global phase 3 trials
that did notinclude participants with type 2 diabetes."**
These differences could be reflective of the population
from mainland China and Taiwan, the inclusion of
participants with type 2 diabetes, or both; these
conditions were also more prevalent among participants
in the STEP 7 trial,® whereas dyslipidaemia and non-
alcoholic fatty liver disease were elevated among
participants with type 2 diabetes in the STEP 2 trial."

In the dual-energy x-ray absorptiometry subpopulation,
there were significant reductions in fat mass, visceral fat
mass, and lean soft tissue among participants treated
with semaglutide 2-4 mg compared with placebo;
however, reductions in lean soft tissue were proportionally
smaller than reductions in fat mass, demonstrating that
semaglutide 2-4 mg improved body composition. These
observations are consistent with findings from the STEP 1
trial in which greater reductions in fat mass compared
with lean soft tissue were observed with semaglutide.”
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The maintenance of lean soft tissue is vital as muscle
mass loss is associated with increased risks of disability,
frailty, and mortality;” however, muscle strength was not
explicitly measured in this study and dual-energy x-ray
absorptiometry is not a precise measurement of muscle
mass or muscle quality” Weight loss in participants
receiving semaglutide is consistent with findings from
dietary intervention studies, in which approximately
20-30% of the total reduction in bodyweight is attributed

to lean tissue, including muscle tissue.” It is well
established that Asian people are predisposed to
accumulate abdominal fat, even at lower BMIs.* The
combination of reductions in visceral fat and
improvements in cardiometabolic parameters indicates
that weight management with semaglutide provides a
beneficial effect in Asian adults with overweight or
obesity with baseline BMI substantially lower than those
previously studied.

Semaglutide 2-4 mg (n=161) Placebo (n=81) Relative risk (95% Cl) Risk difference (95% Cl)
n (%) Events  Events per n (%) Events Events per
100 participant years 100 participant years
Adverse events 141 (87-6%) 614 4227 61 (75:3%) 183 2536 116 (1-03 t0 1:36) 0-123 (0-022 to 0-235)
Mild 132(82:0%) 526 3621 55(67-9%) 148 2051 121 (1-04 to 1-45) 0-141 (0-028 to 0-260)
Moderate 42 (26:1%) 81 55.8 14 (17-3%) 32 443 1.51(0-90 to 2:62) 0-088 (-0-027 to 0-187)
Severe 6 (3-7%) 7 48 3(37%) 3 42 1.01(0-28t03-62) 0-000 (-0-069 to 0-048)
Serious adverse events 12 (7-5%) 14 9.6 3(3:7%) 3 42 2.01(0-63 to 6:55) 0-037 (-0-036 to 0-:094)
Adverse events 2 (12%) 2 14 1(1-2%) 1 14 1.01(0-13to 7:66) 0-000 (-0-055 to 0-033)
leading to discontinuation
Gastrointestinal disorders leading to 1(1%) 1 0-7 1(1-2%) 1 1-4 0-50 (0-05 to 4-81) -0-006 (-0-061 to 0-024)
trial product discontinuation
Fatal adverse events 0 0
Adverse events reported in at least 10% of participants (in either group)
Diarrhoea 30 (18-6%) 43 29-6 6 (7-4%) 6 83
Nausea 29 (18-0%) 37 255 2(2:5%) 2 2.8
Constipation 22 (13:7%) 25 172 3(3:7%) 3 42
Vomiting 16 (9-9%) 24 165 0
Upper respiratory tract infection 28 (17-4%) 34 234 12 (14-8%) 17 23-6
Decreased appetite 31(193%) 34 234 2 (2:5%) 2 28
Adverse events of special interest
Gastrointestinal adverse events* 90 (55-9%) 204 140-4 19 (23:5%) 23 319 2-38 (1-61t0 3:67) 0-324 (0-196 to 0-433)
Eye disorders in type 2 diabetes 5/31(16-1%) 5 171 0 0-161 (-0-052 to 0-326)
participantsts
Cardiovascular disorderst 19 (11-8%) 22 151 12 (14-8%) 19 263 0-68 (0-37t0 1-29) -0-055 (-0-160 to 0-034)
Hypoglycaemia in type 2 diabetes 3/31(9:7%) 4 145 1/16 (6-3%) 1 6-8 1.55 (0-24 t0 10-66) 0-034 (-0-195 to 0-195)
participantst§
Allergic reactions* 14 (8-7%) 17 117 4 (4-9%) 5 6-9 176 (0-64 to 5-00) 0-038 (-0-041 to 0-099)
Hepatic events* 13 (8:1%) 15 103 4(49%) 5 69 1-64 (0-59 to 4-68) 0-031 (-0-047 to 0-092)
Neoplasmst 12 (7-5%) 18 11-8 7 (8:6%) 9 11.9 0-86 (0-37t02:07)  -0-012 (-0-099 to 0-056)
Psychiatric disorders* 7 (43%) 8 55 3(37%) 3 42 117 (0-34 to 4-11) 0-006 (-0-063 to 0-056)
Rare events* 4 (2:5%) 5 34 2(2:5%) 2 2.8 1.01 (0-22 to 4-66) 0-000 (-0-063 to 0-042)
COVID-19* 3(1:9%) 3 21 1(1-2%) 2 2:8 1.51 (0-22 to 10-51) 0-006 (-0-049 to 0-042)
Dysaesthesia* 3(1:9%) 3 21 0 0-019 (-0-028 to 0-053)
Gallbladder related disorders* 3(1:9%) 4 2.8 0 0-019 (-0-028 to 0-053)
Acute renal failure* 1(1%) 1 0-7 0 0-006 (-0-039 to 0-034)
Injection site reaction* 1(1%) 1 07 0 0-006 (-0-039 to 0-034)
Malignant neoplasm* 1(1%) 1 0-7 0 0-006 (-0-039 to 0-034)
Data are for participants in the safety analysis set (all randomly assigned participants exposed to at least one dose of randomised intervention) experiencing at least one event. Level 1 hypoglycaemia (alert value)
was defined as a plasma glucose lower than 3-9 mmol/L (70 mg/dL) and at least 3-0 mmol/L (54 mg/dL), and level 2 (clinically significant hypoglycaemia) as lower than 3-0 mmol/L (54 mg/dL). Level 3 (severe
hypoglycaemia) had no specific glucose threshold and was described as hypoglycaemia associated with severe cognitive impairment requiring external assistance for recovery. Data are for on-treatment adverse
events. On-treatment adverse events have an onset date during on-treatment period. A timepoint was considered as on-treatment if any dose of trial product had been administered within the previous 35 days.
Medical Dictionary for Regulatory Activities (version 28.0) searches were used to identify the preferred terms relevant for each of the safety focus areas. *On-treatment. tIn-trial. $Of the five individuals who
reported eye disorders at week 44, three individuals did not have eye disorders at baseline but reported diabetic retinopathy at week 44; one individual reported cataracts at baseline and reported arteriosclerotic
retinopathy at week 44; and one individual reported diabetic retinopathy at baseline, which progressed by week 44. §in the semaglutide 2-4 mg group, there were four events in three participants; one level 2
event, two level 1 events, and one event with the level missing. In the placebo group, there was one event with the level missing in one participant.
Table 3: Adverse events
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The safety and tolerability of semaglutide was consistent
with findings of other trials in the STEP programme, and
with the GLP-1 receptor agonist class in general. >
Gastrointestinal events were more frequent in the
semaglutide group than in the placebo group, and there
were few adverse events that led to permanent
discontinuation (1-2% in both groups). Among
participants with type 2 diabetes, three participants
developed diabetic retinopathy during the trial,
one participant experienced worsening of diabetic
retinopathy, and one participant developed arteriosclerotic
retinopathy. Owing to the small number of participants
with type 2 diabetes in this study (47 participants), these
data should be interpreted with caution and with
consideration of the totality of evidence across the
semaglutide development programme. Notably, an
independent systematic review and meta-analysis found
no association between semaglutide treatment and ocular
adverse events based on data from 78 trials across
multiple indications.” Additionally, a separate study
(FOCUS, NCT03811561) investigating whether there is a
causal association between semaglutide treatment, and
development or worsening of diabetic retinopathy in
individuals with type 2 diabetes is underway.

Key strengths of this trial are that it was the first, to our
knowledge, to assess the efficacy and safety of
semaglutide 2-4 mg using locally defined China-specific
BMI thresholds, and that high rates of treatment
completion (232 [95-9%] of 242 participants) and trial
completion (240 [99-2%)] participants) were achieved.
The trial was designed based on the local cutoff for
defining obesity in mainland China (WGOC threshold
28 kg/m?2); however, we acknowledge that the different
locally recommended cutoff for Taiwan (27 kg/m?)
introduces a limitation in this regard as participants
from Taiwan with a BMI between 27 kg/m2 and less than
28 kg/m?2 had to have at least one weight-related
comorbidity to be eligible, whereas participants with a
BMI at least 28 kg/m2 were not required to have a weight-
related comorbidity. Although this trial was limited by
the short treatment duration of 44 weeks, in line with
regulatory requirements, the effectiveness and safety
profiles of semaglutide 2-4 mg were generally consistent
with results observed at week 68 in the wider STEP trial
programme; however, because a weight loss plateau was
not reached, the maximum treatment effect could not be
assessed. The small body composition subpopulation
(assessed by dual-energy x-ray absorptiometry) and no
assessment of physical function or muscle strength were
also limitations.

In conclusion, the STEP 12 trial in adults from
mainland China and Taiwan with overweight or obesity,
defined according to locally defined, China-specific
BMI thresholds, demonstrated that treatment with
semaglutide 2-4 mg resulted in statistically significant
placebo-adjusted improvements in bodyweight, body
composition, and other cardiometabolic risk factors, and

a safety profile consistent with the known profile of
semaglutide. These findings suggest that semaglutide
2-4 mg could be used for the management of overweight
and obesity in this population.
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