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tolerability of survodutide in Chinese adults with 
overweight or obesity (SYNCHRONIZE™-CN, 
NCT06214741).
Methods:  In this 76-week, multicenter, rand-
omized, double-blind, placebo-controlled, phase 
3 trial, Chinese participants were randomized 
1:1:1 to once-weekly subcutaneous survodu-
tide (3.6 mg or 4.8 mg) or placebo plus lifestyle 
intervention. Participants with either body mass 
index (BMI) ≥ 28 kg/m2 or BMI ≥ 24 kg/m2 and at 
least one obesity-related complication were eligi-
ble. The primary endpoints were the percentage 
change in body weight and achievement of body 
weight reduction ≥ 5% from baseline to week 52.
Results:  At baseline, participants (N = 306) had 
a mean age of 36.9 years, body weight 93.9 kg, 

ABSTRACT

Introduction:  We aimed to describe the ration-
ale, design, and overall baseline characteristics 
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waist circumference 105.6 cm, BMI 33.2 kg/m2, 
triglycerides 2.2 mmol/L. 49% were women. 
72.9% had at least one obesity-related compli-
cation, with metabolic dysfunction‑associated 
steatotic liver disease (48.4%), dyslipidemia 
(42.2%), hypertension (27.8%), and type 2 dia-
betes mellitus (16.7%) being the most prevalent, 
followed by obstructive sleep apnea (4.6%) and 
cardiovascular diseases (4.2%). In total, 19.6% 
had prediabetes.
Conclusions:  This trial was designed to pro-
vide a robust evaluation of efficacy and safety 
of survodutide for the treatment of obesity or 
overweight in Chinese adults.
Trial Registration:  Clinical Trials.gov identi-
fier, NCT06214741.

Keywords:  Glucagon; Glucagon-like 
peptide-1; Obesity; Randomized controlled trial

Key summary points 

Why carry out this study?

 The prevalence of obesity and related com-
plications (e.g., hypertension, dyslipidemia, 
and type 2 diabetes mellitus [T2DM]) is rising 
rapidly worldwide, especially in China, where 
lower body mass index cut-offs are adopted

 The use of anti-obesity medications is 
relatively limited in China, with only a few 
approved agents available by the time when 
the trial initiated, underscoring the urgent 
need for effective and well-tolerated pharma-
cological interventions for this ethnic group

 SYNCHRONIZE™-CN was a phase 3 ran-
domized controlled trial which evaluated 
the efficacy, safety, and tolerability of sur-
vodutide, an investigational dual agonist of 
the glucagon and glucagon-like peptide-1 
receptors, in Chinese adults with obesity or 
overweight and at least one obesity-related 
complication. Here, the rationale, design and 
overall baseline characteristics are reported 
for the first time

What was learned from the study?

 Among the 306 participants treated in this 
trial at baseline, 72.9% had at least one 
obesity-related complication, with metabolic 
dysfunction‑associated steatotic liver dis-
ease (MASLD; 48.4%), dyslipidemia (42.2%), 
hypertension (27.8%), and T2DM (16.7%) 
being the most common, and 19.6% of 
participants had prediabetes. Among the 51 
participants with T2DM at baseline, a higher 
proportion presented with complications, 
particularly dyslipidemia (70.6%), MASLD 
(58.8%), hypertension (51.0%), and cardio-
vascular disease (21.6%)

 The overall baseline characteristics of par-
ticipants is more representative of the severe 
cases of overweight or obesity in the Chinese 
population, indicating high disease burden 
and further highlighting the need for more 
effective and safer medications

INTRODUCTION

Obesity has evolved into a tricky public health 
issue worldwide, with its prevalence steadily 
increasing. According to the World Obesity 
Atlas, 764 million adults were affected by obesity 
in 2020, and it is predicted to increase to more 
than 1 billion by 2030, using standard World 
Health Organization criteria (body mass index 
[BMI] ≥ 25 kg/m2 and ≥ 30 kg/m2 for overweight 
and obesity, respectively) [1, 2]. Notably, sub-
stantial studies demonstrate that at given BMI 
levels, East Asian populations exhibit higher 
body fat percentages than white individuals, as 
well as increased incidence of cardiovascular risk 
factors and higher rates of mortality from any 
cause [3–5]. This results in lower BMI thresh-
olds: ≥ 24 kg/m2 as overweight and ≥ 28 kg/m2 
as obesity in China [3–5]. On the basis of these 
standards, 16.4% of Chinese adults have obe-
sity and 34.3% are overweight, indicating a high 
prevalence in China [6].

Overweight and obesity contributed to deaths 
related to noncommunicable diseases, with the 
proportion increasing from 5.7% in 1990 to 
11.1% in 2019 [6]. Furthermore, patients with 
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obesity are prone to diverse obesity-related com-
plications, further exacerbating the disease bur-
den [7]. A real-world study found that, among 
Chinese adults classified as overweight or obese 
on the basis of the Chinese criteria, the most 
common complications were fatty liver disease 
(49.0% and 81.8%, respectively), followed by 
prediabetes (30.7% and 36.9%, respectively), 
dyslipidemia (31.3% and 42.4%, respectively), 
and diabetes (9.2% and 14.6%, respectively) 
(American Diabetes Association criteria) [8]. A 
meta-analysis also revealed that in patients with 
overweight and obesity in China, the prevalence 
of nonalcoholic fatty liver disease (NAFLD, now 
termed metabolic dysfunction-associated stea-
totic liver disease [MASLD]) was as high as 60% 
and 63%, respectively [9]. Similarly, another 
meta-analysis found that 64% of patients diag-
nosed with MASLD had obesity [10].

Comprehensive obesity treatment goals 
encompass weight loss as well as the manage-
ment of obesity-related complications, improve-
ments in multi-organ health, and better long-
term outcomes [11–13]. Lifestyle interventions 
as the first-line treatment typically result in a 
mean weight loss of 5–8% over a short period, 
which is often insufficient to achieve the goal. 
In such circumstances, anti-obesity medications 
(AOMs) offer a therapeutic option to achieve fur-
ther weight loss in addition to lifestyle interven-
tions [14]. However, the use of AOMs in China 
is currently relatively limited, with only a few 
approved agents available [15]. Traditional medi-
cations (e.g., orlistat, phentermine/topiramate, 
naltrexone/bupropion) result in less than 10% 
placebo-corrected weight loss and are limited 
by psychiatric disturbances and cardiotoxicity 
[16, 17]. Currently, the approved AOMs for obe-
sity treatment in China include glucagon-like 
peptide-1 (GLP-1) receptor mono-agonists such 
as beinaglutide, liraglutide, and semaglutide. 
Additionally, dual agonists such as the GLP-1 
receptor and glucose-dependent insulinotropic 
polypeptide (GIP) receptor agonist tirzepatide, as 
well as the GLP-1 receptor and glucagon (GCG) 
receptor agonist mazdutide, have also been 
licensed [18].

Survodutide, an investigational unimolecu-
lar peptide dual agonist of the GCG and GLP-1 
receptors, is being evaluated for the treatment 

of obesity and metabolic dysfunction-associ-
ated steatohepatitis (MASH, previously known 
as nonalcoholic steatohepatitis) [19]. Glucagon 
is another hormone which plays a role in adi-
pocyte mass regulation and metabolic health, 
and that recent clinical trial results in phase 2 
in people with MASH (NCT04771273) shows 
improvements in liver health consistent with 
mechanisms known from preclinical research, 
such as: direct hepatic effects including increas-
ing gluconeogenesis, glycogenolysis, and lipoly-
sis; reducing oxidative stress, hepatic lipogen-
esis, steatosis, and hepatic lipid accumulation; 
and improving mitochondrial function [20, 
21]. Additionally, GCG receptor agonism may 
exert its effects potentially through enhanced 
hepatic synthesis of fibroblast growth factor 21 
and other centrally mediated mechanisms [22, 
23]. GLP-1 receptor agonism elicits a glucose 
lowering effect by stimulating insulin secre-
tion, suppressing GCG release, and promoting 
weight loss by inhibiting appetite, delaying 
gastric emptying, and reducing food intake [22, 
24]. The GCG and GLP-1 receptor dual agonism 
indicates additional benefits of survodutide 
beyond weight loss. In a phase 2 clinical trial 
(NCT04667377), treatment with survodutide 
for 46 weeks revealed body weight reductions 
in a dose-dependent manner and concomitant 
metabolic benefits, with a mean weight loss of 
up to 18.7% in adults with BMI ≥ 27 kg/m2 with-
out type 2 diabetes mellitus (T2DM; according 
to actual treatment) [25]. Another phase 2 clini-
cal trial (NCT04153929) showed that survodu-
tide with 16-week treatment dose-dependently 
decreased glycated hemoglobin (HbA1c) in adults 
with overweight or obesity and T2DM, with a 
mean HbA1c reduction of up to 1.7% observed 
with a once-weekly dose of 1.8 mg survodutide 
[26]. Additionally, in another phase 2 clinical 
trial (NCT04771273), decreased liver fat con-
tent (LFC), along with improvements in MASH 
and liver fibrosis, was observed after 48 weeks 
of treatment with survodutide in adults with 
biopsy-confirmed MASH [27].

Considering the promising results and the 
current prevalence of obesity in China, a phase 
3 clinical trial evaluating survodutide for obe-
sity treatment among Chinese adults was 
launched. Similar clinical trials include the 
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global SYNCHRONIZE™−1 (NCT06066515) 
and SYNCHRONIZE™−2 (NCT06066528) trials, 
which involved Chinese participants, as well as 
the SYNCHRONIZE™-JP (NCT06176365) trial in 
Japan [28]. In SYNCHRONIZE™−1, survodutide 
achieved significantly greater reductions in body 
weight than placebo in adults with obesity with-
out diabetes [29]. Here, we aimed to describe the 
rational, design, and overall baseline character-
istics of the phase 3 trial (SYNCHRONIZE™-CN, 
NCT06214741), which is evaluating the efficacy, 
safety, and tolerability of survodutide versus pla-
cebo in addition to lifestyle intervention in Chi-
nese adults with overweight or obesity and at 
least one obesity-related complication.

METHODS

Trial Design

SYNCHRONIZE™-CN was a 76-week, multi-
center, randomized, double-blind, three-arm, 
parallel-group, placebo-controlled, superiority, 
phase 3 trial across 30 sites in China. The trial 
protocol was approved by the respective Insti-
tutional Review Boards or Independent Ethics 
Committees of all participating centers (lead-
ing site: Ethics Review Committee of Peking 
University People’s Hospital; approval num-
ber: 2023PHA128-001; full list in Table S1), in 
accordance with national and international 
regulations, including the Declaration of Hel-
sinki, the International Council for Harmoniza-
tion Harmonized Guideline for Good Clinical 
Practice, and the trial sponsor’s standard operat-
ing procedures. Written informed consent was 
signed by all participants before entering the 
trial.

Participants

Eligible participants were aged ≥ 18 years with 
a BMI ≥ 28 kg/m2 or a BMI ≥ 24 kg/m2 and ≥ 1 
obesity-related complication, such as T2DM 
(defined by HbA1c and fasting plasma glucose 
[FPG] criteria), MASH, obstructive sleep apnea 
(OSA), cardiovascular diseases (CVD), dyslipi-
demia, or hypertension. Oral glucose tolerance 

testing was not included because of its opera-
tional complexity and participant burden in this 
76-week trial. HbA1c and FPG were selected as 
complementary measures reflecting long-term 
and short-term glycemic status, respectively, 
while enhancing feasibility and participant 
compliance. Additionally, participants were 
required to have ≥ 1 self-reported unsuccessful 
dietary attempt for weight loss [28]. Key exclu-
sion criteria included > 5% weight loss or the use 
of AOMs during the 3 months prior to screening, 
prior or intended bariatric surgery, and previous 
gastrointestinal (GI) surgery that could interfere 
with body weight [28]. The key inclusion and 
exclusion criteria are presented in Table 1, and 
full criteria are presented in Table S2.

Randomization, Treatments, and 
Assessments

Eligible participants were randomly assigned in 
a 1:1:1 ratio to survodutide (3.6 mg or 4.8 mg) or 
placebo via subcutaneous injection once weekly, 
along with a reduced-calorie diet and increased 
physical activity (Fig. 1). Randomization codes 
were generated using a validated system. Treat-
ment assignments were concealed from all par-
ties including investigators, independent review-
ers, participants, and all others responsible for 
trial conduct, analysis, or related activities. 
Randomization was stratified by T2DM status 
(presence or absence) and whether participants 
underwent magnetic resonance imaging (MRI) 
assessment. The trial comprised a dose escala-
tion period of approximately 20 weeks, followed 
by a dose maintenance period of approximately 
56 weeks. Dose escalation was performed over 
16 to 20 weeks after randomization and con-
sisted of stepwise dose increases every 4 weeks 
from the starting dose of 0.3 mg and consecutive 
escalation doses of 0.6, 1.2, 2.4, 3.6, and 4.8 mg. 
Maintenance dosages of 3.6 mg and 4.8 mg sur-
vodutide were continued until the end of the 
trial.

Planned up-titration and flexibility to inter-
rupt or reduce the dose were implemented in 
this trial for mitigation of tolerability issues 
where needed. Dose reductions were possi-
ble between weeks 16 and 28 of treatment if 
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a predefined, structured approach of measures 
including dietary counseling, symptomatic med-
ications, and a brief treatment pause were not 
sufficient. If dose reduction was done, a maxi-
mum of 28 weeks of the dose escalation period 
could be permitted to allow for 1 or 2 re-escala-
tion attempts, and accordingly, the maintenance 
period would be shorter than 56 weeks.

During the dose escalation period, site visits 
or remote visits were scheduled every 2–4 weeks 
and during maintenance, they occurred every 
4–6 weeks [28]. A safety assessment visit (follow-
up or end-of-study) was scheduled 28 days after 
the last administration of the study drug (i.e., 21 
days after week 76 or end-of-treatment visit). At 
randomization and during scheduled in-clinic 

visits, all participants received counseling on 
diet (a recommended daily energy shortfall 
of about 500 kcal relative to the total energy 
expenditure estimate) from a nutrition specialist 
or healthcare professional with equivalent quali-
fication, as well as counselling on physical activ-
ity (a recommended weekly total of ≥ 150 min 
of moderate‑intensity physical activity) from a 
qualified healthcare professional [28]. The trial 
visit schedule is detailed in Fig. S1.

The trial included two subpopulations strati-
fied by the presence of T2DM and MRI assess-
ment at baseline. The assessments of the T2DM 
subpopulation aligned with those conducted in 
the overall trial population. The MRI subpopula-
tion assessed body composition via MRI and LFC 
via MRI-proton density fat fraction (MRI-PDFF), 

Table 1   Key inclusion and exclusion criteria of SYNCHRONIZE™-CN trial

Key inclusion criteria Aged ≥ 18 years at informed consent signing, men or women

BMI ≥ 28 kg/m2 or BMI ≥ 24 kg/m2 with at least one of the following obesity-related complications 
at screening: hypertension, dyslipidemia, OSA, CVD, T2DM, and/or MASH

≥ 1 self-reported unsuccessful dietary attempt for weight loss

Key exclusion criteria Obesity-related:
 Self-reported body weight change > 5% during the 3 months prior to screening
 Use of any anti-obesity medication during the 3 months prior to screening
 Prior or intended (during the trial) surgical or device‑based obesity treatment, or previous GI 

surgery that may impact body weight
Presence of obesity attributable to other endocrinopathies, or confirmed monogenetic, or syndro-

mic obesity

Diabetes-related for participants with T2DM:
 Use of any medication for T2DM (e.g., insulin, GLP-1RA, amylin analogues, GLP-1RA/insulin/

GIP combinations, and DPP-4i) during the 3 months prior to screening
 Starting any other investigational glucose-lowering drug during the 3 months before screening
 Presence of diabetic retinopathy or maculopathy which is uncontrolled or potentially unstable, via 

eye examinations during the 3 months before screening or from screening to randomization

Mental health-related:
 “Yes” response to any question about suicidal behaviors or nonsuicidal self-injurious in the past 

2 years (up to randomization); suicidal ideation during the 3 months before screening through 
randomization

 Psychiatric inpatient hospital admission during the 12 months prior to screening; lack of stabi-
lization on current psychiatric medications; presence of major depressive symptoms (PHQ-9 
score ≥ 15) at screening through randomization
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respectively. These evaluations were conducted 
prior to randomization and at subsequent vis-
its at week 52 and 76 to investigate changes in 
body composition and LFC after survodutide 
treatment (Fig. S1).

Endpoints

The primary endpoint was the percentage 
change in body weight from baseline to week 52 
and achievement of body weight reduction ≥ 5% 
from baseline to week 52. Key secondary end-
points included achievement of body weight 
reduction ≥ 10% and ≥ 15%, as well as the abso-
lute change from baseline to week 52 in waist 

Table 1   continued

Other medical conditions:
 Use of any medications that may lead to significant weight change during the 3 months before 

screening
 Renal function impairment (eGFR < 30 mL/min/1.73 m2 at screening by CKD-EPIcr) or need for 

dialysis
 Established gastric emptying disorder of clinical significance
 Poorly controlled hypothyroidism or hyperthyroidism
 Prior acute or chronic pancreatitis; lipase or pancreatic amylase > 2 × ULN at screening
 Elevated mean SBP (≥ 160 mm Hg) and/or DBP (≥ 100 mm Hg) at screening (poorly controlled 

hypertension)
 Documented acute/unstable CV/peripheral vascular event within 3 months prior to screening
 Prolonged QTcF (mean 500 ms) at screening or known long QT syndrome history (self or family)
 Heart failure, NYHA class IV
 Elevated AST/ALT (≥ 3 × ULN) or total bilirubin (≥ 1.2 × ULN)
 Documented or suspected chronic liver disease excluding MASLD
 Known HIV infection or positive screening test
 Undergone major surgery during the 3 months before screening or scheduled surgery during the trial
 MTC or MEN2 history (self or family)
  Screening calcitonin ≥ 100 pg/mL (≥ 29.3 pmol/L)
 History of malignancy during the 5 years before screening excluding successfully treated basal/squa-

mous cell skin cancer
 Prior organ transplant surgery or candidate for organ transplantation
 Any hematological abnormality impacting HbA1c measurement
 Pregnancy, lactation, or planned pregnancy over the trial
 Hypersensitivity (documented or suspected) to the IMP or its associated compounds

BMI body mass index, OSA obstructive sleep apnea, CVD cardiovascular diseases, T2DM type 2 diabetes mellitus, MASH 
metabolic dysfunction-associated steatohepatitis, GI gastrointestinal, GLP-1RA glucagon-like peptide-1 receptor agonists, 
GIP glucose-dependent insulinotropic polypeptide, DPP-4i dipeptidyl peptidase 4 inhibitor, PHQ-9 Patient Health Ques-
tionnaire-9, eGFR estimated glomerular filtration rate, CKD-EPIcr Chronic Kidney Disease Epidemiology Collaboration 
creatinine equation, ULN upper limit of normal, SBP systolic blood pressure, DBP diastolic blood pressure, CV cardiovascu-
lar, QTcF Fridericia-corrected heart rate, NYHA New York Heart Association, AST aspartate aminotransferase, ALT alanine 
aminotransferase, MASLD metabolic dysfunction-associated steatotic liver disease, HIV human immunodeficiency virus, 
MTC medullary thyroid carcinoma, MEN2 multiple endocrine neoplasia syndrome type 2, HbA1c glycated hemoglobin, 
IMP investigational medicinal product
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circumference. The primary and secondary end-
points are presented in Table 2.

Further endpoints included other weight-
related changes (e.g., the achievement of body 
weight reduction ≥ 25%, ≥ 30% from baseline to 
week 52), T2DM-related changes (e.g., fasting 
C-peptide), kidney-related changes (e.g., esti-
mated glomerular filtration rate), liver-related 
changes (e.g., NAFLD fibrosis score), MRI-related 
changes (e.g., visceral fat volume), and patients-
reported outcomes (PROs, e.g., Eating Behavior 
PRO [EB PRO]) [28]. Details of additional end-
points are provided in Table S3.

Safety was evaluated during the trial through 
physical examinations, eye examinations, vital 
signs, 12-lead electrocardiograms, laboratory 
parameters, mental health assessments, and 
reporting of adverse events (AEs) [28]. AEs of 
special interest included potential severe drug-
induced liver injury, thyroid malignancies and C 
cell hyperplasia, systemic and serious cutaneous 
hypersensitivity or anaphylactic reactions, acute 
gallbladder disease (e.g., emergent biliary colic, 
cholecystitis), and severe hypoglycaemia requir-
ing assistance (Level 3) [28].

Study Oversight and Organization

This trial was funded by Boehringer Ingelheim. 
An executive committee formed by external spe-
cialists and sponsor delegates was committed to 
designing this trial and ensuring its successful 
execution. An independent data-monitoring 

committee was responsible for reviewing the 
trial’s status, comprising unblinded safety 
assessments at predefined time points [28]. It 
then made recommendations to the sponsor 
regarding the trial continuation, adjustment, 
or termination [28]. An independent, exter-
nal, and blinded clinical event committee was 
responsible for the prospective adjudication of 
predefined clinical outcomes: major adverse CV 
events (including nonfatal MI, nonfatal stroke, 
ischemia related coronary revascularisation, and 
CV death), non-CV death, heart failure (HF) 
events (including hospitalization for HF, emer-
gency room visit, urgent care visit, or urgent 
outpatient HF visit), acute pancreatitis, thyroid 
malignancies, and C cell hyperplasia [28].

Statistical Analysis

The treated set, composed of all randomized trial 
participants who received ≥ 1 dose of survodu-
tide, served as the basis for all efficacy and safety 
analyses in this trial [28].

Sample size was calculated to demonstrate 
that survodutide was superior to placebo in two 
primary endpoints. The assumed effect size and 
standard deviation (SD) of survodutide and pla-
cebo for the two primary endpoints are provided 
in Table S4. Assuming that 20% of patients per-
manently discontinued treatment and had the 
equivalent effect to placebo‑treated participants 
who completed the trial, the treatment effect 
(SD) for survodutide would be 10.2% (10.2%) 

Fig. 1   Design of the SYNCHRONIZE™-CN trial
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after re-calculation. For primary endpoint 1 “Per-
centage change in body weight from baseline 
to week 52,” based on the assumptions, rand-
omizing 35 participants per arm would provide 
90% power to demonstrate superiority for a sur-
vodutide dose versus placebo at the two-sided α 
of 0.025. For primary endpoint 2 “Achievement 
of body weight reduction ≥ 5% from baseline 
to week 52,” based on the assumptions, rand-
omizing 66 participants per arm would provide 
90% power to demonstrate superiority for a sur-
vodutide dose versus placebo at the two-sided 
α of 0.025. These calculations yielded a sample 
size of 300 participants in total, which provided 
marginal powers of 99.9% and 98.3% for pri-
mary endpoints 1 and 2, respectively, and an 
overall effective power of 98.2%. The sample size 
was primarily defined to collect sufficient safety 
information. The sample size calculations were 
performed using R software (version 4.2.2).

The main analysis of the primary and key sec-
ondary endpoints was performed on the basis of 
two estimands: the treatment-regimen estimand 

and the efficacy estimand. The treatment-regi-
men estimand included the effects of any for-
bidden anti-obesity treatment, any premature 
treatment discontinuation, or a prolonged dose 
escalation phase [28]. The efficacy estimand 
reflected the expected treatment effect under 
the assumptions of full treatment adherence, 
absence of any forbidden anti-obesity treatment, 
and incorporation of any prolonged dose esca-
lation effects [28]. For the treatment-regimen 
estimand, missing body weight assessments at 
week 52 after early treatment discontinuation 
was imputed under the missingness not at ran-
dom assumption, leveraging data from retrieved 
dropouts who discontinued treatment yet stayed 
in the study with available endpoint measure-
ments. For the continuous primary endpoint, 
the analysis of covariance model with treat-
ment, T2DM presence at screening, and baseline 
weight as covariates was fitted to the imputed 
data, along with completer and retrieved 
dropouts. The binary primary endpoint, ≥ 5% 
weight loss from baseline to week 52, was then 

Table 2   Primary and secondary endpoints of SYNCHRONIZE™-CN trial

HbA1c glycated hemoglobin, SBP systolic blood pressure, DBP diastolic blood pressure, BMI body mass index, FPG fast-
ing plasma glucose, FPI fasting plasma insulin, HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein 
cholesterol, VLDL-C very-low-density lipoprotein cholesterol, ALT alanine aminotransferase, AST aspartate aminotrans-
ferase

Primary endpoints Percentage change in body weight from baseline to week 52

Achievement of body weight reduction ≥ 5% from baseline to week 52 (yes/
no)

Key secondary endpoints Achievement of body weight reduction ≥ 10% from baseline to week 52 (yes/
no)

Achievement of body weight reduction ≥ 15% from baseline to week 52 (yes/
no)

Absolute change from baseline to week 52 in waist circumstance (cm)

Additional secondary endpoints Achievement of body weight reduction ≥ 20% from baseline to week 52 (yes/
no)

Absolute change in (from baseline to week 52):
body weight (kg), HbA1c (%, mmol/mol), SBP (mmHg), DBP (mmHg), BMI 

(kg/m2), FPG (mg/dL), FPI (mIU/L), total cholesterol (mg/dL), HDL-C 
(mg/dL), LDL-C (mg/dL), VLDL-C (mg/dL), triglycerides (mg/dL), free 
fatty acids (mg/dL), ALT (U/L), AST(U/L)
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be obtained from the imputed data set of the 
continuous body weight value at week 52. The 
comparison between survodutide and placebo 
treatment for this binary primary endpoint was 
evaluated using the odds ratio from a logistic 
regression model, adjusting for T2DM presence 
at screening and baseline weight. For the efficacy 
estimand, the continuous primary endpoint was 
analyzed through the mixed model for repeated 
measures (MMRM). Categorical factors (treat-
ment per visit and baseline T2DM status) and 
a continuous covariate (baseline weight per 
visit) was incorporated in the model, where par-
ticipant served as a random effect, visit was a 
repeated factor, and within-participant observa-
tions were modeled with an unstructured covari-
ance matrix [28]. Missing data were processed 
in an implicit way through MMRM. Similarly, 
a multiple imputation approach based on miss-
ingness at random and a logistic regression was 
utilized to compare survodutide and placebo for 
the binary primary endpoint described above. 
For the primary and key secondary endpoints, a 
graphical approach, controlling the familywise 
error rate at the two-sided α of 5% in the strong 
sense, was applied to the multiple testing pro-
cedure [28]. More details about the graphical 
approach are presented in Table S5 and Fig. S2.

Baseline characteristics and safety analyses 
were summarized using descriptive statistics, 
without hypothesis testing.

RESULTS

Recruitment for this trial began in February 
2024. Study follow-up has now been completed, 
and data analysis is ongoing, with study results 
expected later.

A total of 306 participants were treated in this 
trial. At baseline, the mean age was 36.9 years, 
with 49% being women. The mean body weight 
was 93.9 kg, with a mean waist circumference 
of 105.6 cm and a waist-to-height ratio of 0.6. 
The mean BMI was 33.2 kg/m2, and almost all 
participants (93.8%) had a baseline BMI of at 
least 28 kg/m2. The mean systolic blood pres-
sure, diastolic blood pressure, and heart rate 
were 121.1 mmHg, 82.7 mmHg, and 70.8 bpm, 

respectively. The mean total cholesterol, high-
density lipoprotein cholesterol, low-density 
lipoprotein cholesterol (LDL-C), and triglycer-
ides were 4.9 mmol/L, 1.1 mmol/L, 2.9 mmol/L, 
and 2.2 mmol/L, respectively. The mean HbA1c, 
FPG, and fasting plasma insulin were 5.6%, 
5.6 mmol/L, and 13.7 mIU/L, respectively. 60 
(19.6%) participants had prediabetes, and 16.7% 
had T2DM. Most participants (72.9%) had at 
least one obesity-related complication. The most 
prevalent complications were MASLD (48.4%) 
(including 5.6% with MASH), followed by dys-
lipidemia (42.2%), hypertension (27.8%), T2DM 
(16.7%), OSA (4.6%), and CVD (4.2%). Anti-
hypertension drugs were the most frequently 
prescribed (16.3%), followed by glucose lowering 
drugs (8.2%) and lipid-lowering drugs (7.8%).

Among 51 (16.7%) participants in the T2DM 
subpopulation at baseline, 94.1% had at least 
two obesity-related complications, with dyslipi-
demia (70.6%), MASLD (58.8%) (including 7.8% 
with MASH), hypertension (51.0%), and CVD 
(21.6%) being the most prevalent complications 
(besides T2DM), followed by OSA (3.9%).

Among 255 (83.3%) participants in the non-
T2DM subpopulation at baseline, 52 (20.4%) 
participants had prediabetes, and similar char-
acteristics were observed with the overall popu-
lation (Table 3).

DISCUSSION

SYNCHRONIZE™-CN was a 76-week, multi-
center, randomized, double-blind phase 3 clini-
cal trial designed to assess the efficacy, safety, 
and tolerability of survodutide, a GCG receptor 
and GLP-1 receptor dual agonist, among more 
than 300 Chinese adults with obesity or over-
weight and at least one obesity-related complica-
tion. Obesity, a chronic and progressive disease, 
now represents an urgent public health concern 
both in China and globally [8].

The development of mono-, dual-, and multi-
agonists targeting GLP-1, GIP, GCG, and amylin 
receptors has transformed obesity treatment 
[30]. Several emerging agents include GLP-1 
receptor mono-agonists (e.g., ecnoglutide, orfor-
glipron), GLP-1 and amylin receptor dual agonist 
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(e.g., CagriSema, amycretin), GLP-1 and GIP 
receptor dual agonists (e.g., HRS9531), GLP-1 
and GCG receptor dual agonists (e.g., survodu-
tide, pemvidutide), and GLP-1, GIP, and GCG 
receptor triple agonists (e.g., retatrutide) [13, 
23, 30, 31]. Among investigational GLP-1 and 
GCG receptor dual agonists, only survodutide 
has completed the phase 3 trial implemented in 
multiple countries.

The SYNCHRONIZE™-CN trial design and 
BMI cut-offs based on Chinese criteria were 
consistent with other phase 3 studies conducted 
in the Chinese population with overweight or 
obesity for GLP-1 dual agonists, such as the 
SURMOUNT-CN trial and GLORY-1 trial [32, 
33]. However, this trial had distinctive inclusion 
criteria compared with the other trials. Both the 
SURMOUNT-CN and GLORY-1 trials excluded 
those with overweight and T2DM [32, 33]. The 
inclusion of obesity-related complications var-
ied across trials. The SYNCHRONIZE™-CN trial 
included participants with T2DM but does not 
consider prediabetes or simple fat deposition 
in the liver (i.e., MASLD) as an obesity-related 
complication [34, 35]. These distinctions make 
SYNCHRONIZE™-CN trial more representative 
of the severe cases of overweight or obesity in 
the Chinese population.

The baseline characteristics in this trial, 
including demographics, anthropometrics, 
and nonglycemic laboratory parameters, were 
generally similar across the overall population, 
T2DM, and non-T2DM subpopulations. How-
ever, the T2DM subpopulation had a higher 
proportion of participants with complications, 
especially dyslipidemia, hypertension, MASLD, 
and CVD. Owing to the different inclusion cri-
teria described above, the baseline data exhib-
ited some differences from the SURMOUNT-
CN and GLORY-1 trials [32, 33]. Specifically, a 
higher proportion of participants with baseline 
BMI ≥ 28 kg/m2 was observed in this trial than 
in the GLORY-1 trial. The mean baseline LDL-C 
was similar to that of the SURMOUNT-CN trial 
but slightly lower than in the GLORY-1 trial. 
Additionally, 16.7% of participants in this trial 
had T2DM and had higher baseline HbA1c lev-
els, whereas the other two trials excluded partici-
pants with T2DM and reported a mean baseline 
HbA1c within the normal range. Furthermore, 

MASH was present in 5.6% of participants in this 
trial, reflecting a population with more severe 
metabolic dysfunction and a higher unmet need 
for weight loss in Chinese adults [32, 33].

The SYNCHRONIZE™-CN was a 76-week trial 
with the primary endpoint analysis conducted 
at 52 weeks. Compared with the SURMOUNT-
CN trial, where the primary and key secondary 
endpoints were assessed at week 52, and the 
GLORY-1 trial, which lasted 48 weeks with pri-
mary endpoints at week 32, this trial with sur-
vodutide allowed for a longer-term efficacy and 
safety assessment [32, 33]. This design also facili-
tated a better understanding of 1-year efficacy, 
making it more suitable for clinical practice in 
China. Two estimands were generally adopted 
to evaluate efficacy in obesity-related research, 
namely the treatment-regimen estimand and 
the efficacy estimand [28]. In the SURMOUNT-
CN trial, tirzepatide 10/15 mg achieved mean 
weight loss of 13.6%/17.5% (treatment-regimen 
estimand) [32]; while mazdutide 4.0/6.0 mg in 
the GLORY-1 trial achieved 10.1%/12.6% (treat-
ment-policy estimand) [33]. Survodutide in 
this trial is expected to provide promising evi-
dence on weight loss in Chinese participants, 
supported by positive results from the phase 2 
clinical trial, which demonstrated weight reduc-
tion of up to 14.9% over a 46-week treatment 
(treatment-regimen estimand) [25]. Additionally, 
important aspects of obesity-related influence in 
quality of life such as the capacity to resist food 
cravings were evaluated through the EB PRO to 
document changes mediated by survodutide. A 
subpopulation of trial participants underwent 
MRI assessment to evaluate body composition 
and LFC, providing critical insights into treat-
ment effects on fat distribution and liver health.

MASH, a typical complication associated with 
obesity, potentially leads to liver fibrosis and 
cirrhosis [36, 37]. Survodutide, with its direct-
hepatic effects related to GCG receptor agonism 
[20, 38, 39], had shown promising results in a 
phase 2 clinical trial (NCT04771273) for adults 
with MASH and F1-F3 fibrosis confirmed by 
biopsy [27]. Treatment with 4.8 mg or 6.0 mg of 
survodutide for 48 weeks led to MASH improve-
ment without fibrosis worsening in 62% and 
43% of participants, respectively [27]. Reduc-
tions in LFC and improvements in fibrosis were 
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Table 3   Baseline characteristics

Overall (N = 306) T2DM subpopulation 
(N = 51)

Non-T2DM 
subpopulation 
(N = 255)

Age, years, mean (SD) 36.9 (9.3) 44.6 (9.5) 35.4 (8.5)

Sex, n (%) 306 (100) 51 (100) 255 (100)

 Women 150 (49.0) 28 (54.9) 122 (47.8)

 Men 156 (51.0) 23 (45.1) 133 (52.2)

Body weight, kg, mean (SD) 93.9 (20.5) 91.1 (21.1) 94.5 (20.4)

BMI, kg/m2, mean (SD) 33.2 (5.5) 32.3 (6.1) 33.4 (5.4)

BMI category, n (%) 306 (100) 51 (100) 255 (100)

 ≥ 24 to < 28 kg/m2 19 (6.2) 12 (23.5) 7 (2.7)

 ≥ 28 to < 30 kg/m2 79 (25.8) 12 (23.5) 67 (26.3)

 ≥ 30 kg/m2 208 (68.0) 27 (52.9) 181 (71.0)

Waist circumference, cm, mean (SD) 105.6 (14.1) 104.4 (13.8) 105.9 (14.2)

Waist-to-height ratio, cm/cm, mean (SD) 0.6 (0.1) 0.6 (0.1) 0.6 (0.1)

SBP, mmHg, mean (SD) 121.1 (12.4) 123.7 (12.7) 120.6 (12.3)

DBP, mmHg, mean (SD) 82.7 (8.0) 83.9 (7.1) 82.5 (8.2)

Heart rate, bpm, mean (SD) 70.8 (10.0) 72.2 (10.7) 70.5 (9.8)

Glycemic status, n (%) 306 (100) 51 (100) 255 (100)

 Normoglycemia 207 (67.6) 9 (17.6) 198 (77.6)

 Prediabetes 60 (19.6) 8 (15.7) 52 (20.4)

Glycemic and insulin profile, mean (SD)

 HbA1c, % 5.6 (0.7) 6.7 (1.0) 5.4 (0.4)

 HbA1c, mmol/mol 37.9 (8.0) 49.8 (10.8) 35.6 (4.5)

 FPG, mmol/L 5.6 (1.0) 7.0 (1.4) 5.3 (0.5)

 Fasting plasma insulin, mIU/L 13.7 (10.2) 12.2 (9.4) 14.0 (10.4)

Lipids profile, mean (SD)

 Total cholesterol, mmol/L 4.9 (0.9) 4.9 (1.2) 4.9 (0.9)

 HDL-C, mmol/L 1.1 (0.3) 1.1 (0.3) 1.1 (0.2)

 LDL-C, mmol/L 2.9 (0.8) 2.8 (1.0) 2.9 (0.8)

 Triglycerides, mmol/L 2.2 (2.8) 2.2 (1.5) 2.2 (3.0)

Complicationsa, n (%) 306 (100) 51 (100) 255 (100)

 Dyslipidemia 129 (42.2) 36 (70.6) 93 (36.5)
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also demonstrated [27]. The promising results 
highlighted the potential of survodutide, with 
two ongoing phase 3 clinical trials, LIVERAGE™ 
(NCT06632444) for MASH and F2-F3 fibrosis, 
and LIVERAGE™-Cirrhosis (NCT06632457) for 
compensated MASH cirrhosis.

GI disorders, including nausea, diarrhea, vom-
iting, constipation, and bloating, represent the 
most prevalent AEs linked to GLP-1 receptor ago-
nists [28]. These events are associated with the 

centrally mediated effects and delayed gastric 
emptying of GLP-1 receptor agonism [40]. These 
GI-related AEs are transient, mild-to-moderate 
in intensity, and typically resolve with time, 
mainly occurring during the rapid dose escala-
tion period [41, 42]. Previous clinical studies and 
meta-analyses of survodutide had demonstrated 
a higher incidence of GI-related AEs (e.g., nau-
sea and vomiting) compared with placebo, in 
line with the established safety profile of GLP-1 

a The complications were assessed at screening; *CVD included atrial fibrillation, coronary artery disease, ischaemic stroke, 
peripheral vascular disorder
T2DM type 2 diabetes mellitus, SD standard deviation, BMI body mass index, SBP systolic blood pressure, DBP diastolic 
blood pressure, HbA1c glycated hemoglobin, FPG fasting plasma glucose, HDL-C high-density lipoprotein cholesterol, 
LDL-C low-density lipoprotein cholesterol, MASLD metabolic dysfunction-associated steatotic liver disease, MASH meta-
bolic dysfunction-associated steatohepatitis, OSA obstructive sleep apnea, CVD cardiovascular disease, SGLT2 sodium-glu-
cose cotransporter-2 inhibitor

Table 3   continued

Overall (N = 306) T2DM subpopulation 
(N = 51)

Non-T2DM 
subpopulation 
(N = 255)

 Hypertension 85 (27.8) 26 (51.0) 59 (23.1)

 T2DM 51 (16.7) 51 (100) 0 (0)

 MASLD 148 (48.4) 30 (58.8) 118 (46.3)

 MASH 17 (5.6) 4 (7.8) 13 (5.1)

 OSA 14 (4.6) 2 (3.9) 12 (4.7)

 CVD* 13 (4.2) 11 (21.6) 2 (0.8)

Number of complications, n (%) 306 (100) 51 (100) 255 (100)

 0 83 (27.1) 0 (0.0) 83 (32.5)

 1 78 (25.5) 4 (7.8) 74 (29.0)

 2 74 (24.2) 8 (15.7) 66 (25.9)

 ≥ 3 71 (23.2) 39 (76.5) 32 (12.6)

Baseline medications, n (%) 306 (100) 51 (100) 255 (100)

 Anti-hypertension drugs 50 (16.3) 18 (35.3) 32 (12.5)

 Glucose-lowering drugs 25 (8.2) 25 (49.0) 0 (0)

  Metformin 23 (7.5) 23 (45.1) /

  SGLT2 inhibitors 9 (2.9) 9 (17.6) /

 Lipid-lowering drugs 24 (7.8) 11 (21.6) 13 (5.1)

 Other CVD drugs 1 (0.3) 1 (2.0) 0 (0)
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receptor agonists [25–27, 43]. Similarly, survodu-
tide is expected to cause GI-related AEs in this 
trial, with a higher incidence compared with 
placebo. A Multidisciplinary Expert Consen-
sus suggests that an optimized dose escalation 
schedule, considering individualized administra-
tion, is effective in reducing the occurrence of 
GI-related AEs and mitigate their severity [44]. In 
this trial, a slower and more flexible dose escala-
tion schedule was designed compared with the 
previous phase 2 trial [25] in obesity, allowing 
an extended dose escalation period with down-
titration and subsequent re-escalation where 
needed. These approaches aimed to mitigate GI-
related AEs, reduce discontinuation rates, and 
allowed more participants to achieve and sustain 
planed doses [28].

In addition to GI-related events, other safety 
aspects relevant to the GLP 1 receptor agonist 
class include acute pancreatitis, acute gallbladder 
disease, dehydration-related renal impairment 
secondary to severe GI symptoms, and increases 
in heart rate, which are generally temporary, 
easy to monitor, and manageable in clinical tri-
als [45, 46]. Risk mitigation strategies had been 
incorporated into the study design to minimize 
potential safety concerns. For example, partici-
pants with a history of pancreatitis or clinically 
relevant pancreatic abnormalities were excluded 
to mitigate the risk of acute pancreatitis. Addi-
tionally, key laboratory parameters and clinical 
conditions were closely monitored through-
out the study to enable early detection of AEs, 
including renal dysfunction related to dehy-
dration, hepatic effects, such as potential drug-
induced liver injury, and gallbladder-related 
events, which may also be associated with rapid 
weight loss. The overall risk of survodutide is 
considered low relative to the expected benefits. 
These potential safety concerns were carefully 
monitored and comprehensively evaluated, with 
detailed safety findings to be reported separately.

This trial was a robust investigation designed 
to evaluate efficacy, safety, and tolerability of 
survodutide in adults with overweight or obe-
sity in China. The trial examined whether 
individuals could benefit from survodutide at 
lower BMI thresholds. Including participants 
with T2DM made the trial more reflective of 
those in medical need in China. Participants 

using weight-altering or glycemic control 
medications (i.e., insulin, amylin analogues, 
GLP-1 receptor agonists, GLP-1receptor ago-
nist/insulin/GIP combinations, and dipeptidyl 
peptidase 4 inhibitor [DPP-4i]) were excluded 
to minimize confounding effects. Eating 
behavior influenced by survodutide were com-
prehensively assessed using the validated EB 
PRO tool [47]. The effects of survodutide on 
LFC and body composition were evaluated in 
a subpopulation. Sample size goal (> 300) was 
achieved, ensuring sufficient to evaluate effi-
cacy and safety outcomes. The primary and 
key secondary endpoints would be assessed 
simultaneously through the treatment-regimen 
estimand and efficacy estimand with rigorous 
missing data handling. These stringent designs 
laid the foundation to obtain credible and reli-
able trial results, ultimately yielding valuable 
insights. The data from SYNCHRONIZE™-CN 
together with data from global trials (SYN-
CHRONIZE™−1, SYNCHRONIZE™−2, and 
SYNCHRONIZE™-CVOT) including Chinese 
participants, will further strengthen the evi-
dence for survodutide in overweight or obe-
sity, particularly in China, of which, the SYN-
CHRONIZE™−1 trial had demonstrated that 
survodutide elicited significantly greater reduc-
tions in body weight than placebo in adults 
with obesity without diabetes in a global pop-
ulation involving Chinese participants [29]. 
These findings indicate that survodutide can be 
expected to yield consistent favorable efficacy 
among Chinese participants with overweight 
or obesity in the SYNCHRONIZE™-CN trial.

This trial has some limitations. Obesity is 
widely recognized as a complex and relapsing 
chronic disease, which necessitates long term 
management [7, 8]. Given its chronic and relaps-
ing nature, even long-duration clinical trials pro-
vide only a limited perspective on the long-term 
effectiveness and safety of treatment in routine 
clinical practice. Participants with some diseases 
(e.g., uncontrolled hypertension) were excluded. 
These exclusions may potentially limit the gen-
eralizability of the trial. Meanwhile, a small 
sample size was noted in the T2DM subpopula-
tion, which may introduce bias and require cau-
tious interpretation of the subsequent analysis 
results. Most participants included in the trial 
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had a BMI ≥ 28 kg/m2, and 72.9% had at least 
one obesity-related complication. Therefore, the 
study population may represent individuals with 
more severe obesity or metabolic abnormalities, 
with limited generalizability to those with mild 
obesity or the broader overweight populations.

CONCLUSIONS

The SYNCHRONIZE™-CN trial was designed 
to provide a robust evaluation of the efficacy, 
safety, and tolerability of survodutide for the 
treatment of adults with obesity or overweight 
and at least one obesity-related complication 
in China, which was anticipated to generate 
strong evidence supporting survodutide as a 
valuable treatment option.
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