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ABSTRACT

Introduction: Cardiovascular disease (CVD) is
the leading cause of death in Chinese adults
with type 2 diabetes (T2D), and treatment
guidelines have increasingly focused on the
comprehensive management of T2D and CVD.
Here, we report data from the Chinese popula-
tion within the CAPTURE study, including CVD
prevalence in patients with T2D and insights
into their management.

Methods: CAPTURE (a multinational, non-in-
terventional, cross-sectional study in adults
with T2D) included data from eight centers in
China from July to September 2019. Overall
CVD prevalence estimates were calculated, and
descriptive data regarding CVD subtypes and
treatment were collected and reported here.
Results: Of 805 adults with T2D enrolled in
China (61.9% male, median age 59 years), 273
had established CVD, with an estimated preva-
lence (95% CI) of 33.9% (30.6%, 37.3%). Most
CVD cases were atherosclerotic (94.9%). Cor-
onary heart disease had the highest estimated
prevalence (16.0%), followed by carotid artery
disease (9.6%) and cerebrovascular disease
(7.7%). Use of glucose-lowering agents (GLAs)Supplementary Information The online version
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with proven cardiovascular benefits (glucagon-
like peptide-1 receptor agonists and/or sodium-
glucose cotransporter-2 inhibitors) was low in
the China sample (7.7%). Approximately half of
the CVD subgroup in the China sample was
receiving cardiovascular medication, but use of
guideline-directed agents was low (e.g., statins:
35.9%; angiotensin II receptor blockers: 15%;
angiotensin-converting enzyme inhibitors:
2.6%).
Conclusions: In the Chinese CAPTURE popu-
lation, one-third of patients had established
CVD, with atherosclerotic CVD largely
accounting for the CVD burden; use of GLAs
with proven cardiovascular benefits and car-
diovascular medications was low, suggesting an
unmet need for optimal management in this
group.

Keywords: Cardiovascular diseases; China;
Cross-sectional studies; Prevalence; Type 2
diabetes mellitus

Key Summary Points

Why carry out this study?

Cardiovascular disease (CVD) is the
leading cause of death in adults with type
2 diabetes (T2D) in China

This study reports contemporary CVD
prevalence data from the Chinese sites of
the CAPTURE study and provides insights
into how patients with T2D and CVD are
being managed in China

What was learned from the study?

One-third of patients with T2D in China
within the secondary care (diabetology
setting) had established CVD, with
atherosclerotic CVD largely accounting
for CVD burden

Use of glucose-lowering agents with
proven cardiovascular benefits and
cardiovascular medications was low in the
Chinese CAPTURE population in 2019,
suggesting an unmet need for optimal
management in this group

INTRODUCTION

Cardiovascular disease (CVD) is the leading
cause of death in China and is responsible for
40% of deaths in the Chinese population [1].
Individuals with diabetes have an approxi-
mately two-fold increased risk of CVD com-
pared with individuals without diabetes [2, 3].
With the latest data for mainland China show-
ing an increasing prevalence over time (12.8%
in 2017 compared with 11.6% in 2010) [4, 5],
diabetes is recognized as an important deter-
minant in the prevention of CVD [1]. China has
the largest number of adults with diabetes
worldwide, and figures are predicted to rise from
116.4 million in 2019 to 147.2 million by 2045
[6].

Among people with type 2 diabetes (T2D),
CVD is reported to account for approximately
half of all deaths [7]. Hence, diabetes treatment
guidelines have increasingly focused on the
comprehensive management of T2D and CVD,
and many regulatory agencies require that dia-
betes medications demonstrate cardiovascular
(CV) safety (or even benefits in terms of CV risk
reduction), especially for major adverse CV
events [8–10]. A number of newer blood glu-
cose-lowering agents (GLAs), including gluca-
gon-like peptide-1 receptor agonists (GLP-1 RAs)
and sodium-glucose co-transporter-2 (SGLT2)
inhibitors, have demonstrated superiority ver-
sus placebo in CV outcomes trials (CVOTs) in
individuals with T2D and established CVD or
high CV risk (e.g., the LEADER and EMPA-REG
OUTCOMES trials) [11, 12]. Thus, international
guidelines now recommend the GLAs with evi-
dence of CV risk reduction as first- or second-
line treatment in this population [8–10].
Although specific guidelines focused on co-
management of patients with both T2D and
CVD are lacking in China, there is consensus
regarding the CV benefits of these GLAs, based
on the results of CVOTs, from the Chinese
Diabetes Society and Chinese Soci-
ety of Endocrinology [13, 14].

A systematic literature review exploring the
prevalence of CVD worldwide among adults
with T2D has reported that CVD affects
approximately 32.2% of all persons with T2D
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and 28.4% of adults with T2D in China [7].
However, there is a paucity of representative
cross-sectional data estimating the prevalence
of CVD in patients with T2D using standardized
methodology, particularly following the intro-
duction of GLAs with proven CV risk reduc-
tions. It is important to identify current
prevalence figures based on the data of daily
clinical practice and understand how the
patients are being managed. The CAPTURE
study estimated the contemporary prevalence
of established CVD and its management in
adults with T2D across 13 countries from five
continents using standardized methodology
[15]. Here, we report prevalence results from the
Chinese sites of the CAPTURE study and pro-
vide insights into how patients with T2D and
CVD are being managed in China.

METHODS

The study design of CAPTURE, a non-interven-
tional, cross-sectional study conducted at 214
centers across 13 countries, was described pre-
viously [15]. Eight centers were in China. The
present analysis focuses on the study data in
China.

The study was approved by all participating
institutions, registered with ClinicalTrials.gov
(NCT03786406 and NCT03811288) and con-
ducted in accordance with the Declaration of
Helsinki [16], Guidelines for Good Pharma-
coepidemiology Practices issued by Interna-
tional Society for Pharmacoepidemiology [17]
and Chinese regulations for clinical research.
The study protocol was approved by the Ethics
Committee of Peking University Third Hospital
and other appropriate clinical research ethics
committees in each participating site in China
and relevant institutional review boards at each
site (Electronic Supplementary Material [ESM]
Table 1). Informed consent was obtained prior
to study participation.

Site Selection

Information on the management of people with
T2D in China was obtained from sponsor-em-
ployed local medical affairs personnel. The

information, which included the types of
physicians (endocrinologists or diabetologists)
managing T2D in routine clinical practice and
types of practices, was used to inform which
sites could be considered as representative.
Since individuals with T2D in China do not
consult primary care practitioners as their initial
contact and are primarily managed in specialist
care, only secondary care sites were selected.

Participants

Consecutive adults aged C 18 years at the time
of informed consent and with a diagnosis of
T2D C 180 days prior to providing informed
consent were invited to participate by their
managing physician, within a 90-day time per-
iod (from July to September 2019) at each par-
ticipating site. Exclusion criteria were: prior
participation in this study (to prevent patients
being included more than once); a diagnosis of
type 1 diabetes; mental incapacity, unwilling-
ness or language barriers precluding an ade-
quate understanding of, or cooperation with,
study requirements; or known congenital heart
disease or malformation.

Objectives and Endpoints of the Study

The primary objective was to assess the preva-
lence of CVD in adults with T2D in China using
a standardized methodology. Patients were
considered to have established CVD if any of
the following conditions were recorded: coro-
nary heart disease (CHD), carotid artery disease,
cerebrovascular disease, cardiac arrhythmia,
peripheral artery disease, heart failure or aortic
disease. The definitions of these conditions are
provided in the ESM Methods.

Data Collection

The study was based on primary collection of
data from patients’ medical records by physi-
cians or an appropriately qualified and trained
delegate. The following data were collected:
demographic, anthropometric and clinical
parameters, selected medical history, GLAs and
CV medications. Only current medications (or
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those discontinued within B 3 months) were
recorded. GLAs were further classified according
to demonstrated CV benefit in CVOTs and
based on the 2020 American Diabetes Associa-
tion guidelines, in which the GLAs with CV
benefit included three GLP-1 RAs (dulaglutide,
liraglutide and semaglutide) and three SGLT2
inhibitors (canagliflozin, dapagliflozin and
empagliflozin) [8].

Statistical Analysis

The prevalence (95% confidence interval [CI])
of CVD, atherosclerotic cardiovascular disease
(ASCVD) and CVD subtypes and diagnoses were
calculated. Due to the descriptive nature of this
study, P values were not calculated to assess the
statistical significance of any differences.
Descriptive data for the study sample charac-
teristics were not weighted and are presented
for the overall China study sample and stratified
according to CVD.

For secondary analysis, patients were strati-
fied according to the presence or absence of
established CVD. The CVD was further classified
as ASCVD if there was a diagnosis of CHD, car-
otid artery disease, cerebrovascular disease or
peripheral artery disease [9]. Furthermore, the
use of CV medications in patients with T2D and
CVD across 12 countries (excluding China) and
in China was analyzed.

RESULTS

Study Population

There were a total of 805 adults with T2D
enrolled across eight sites in the CAPTURE
study in China. The average number of patients
per site was 101 (range: 20–160). Among the
study sample in China, 38.1% were female and
median (interquartile range [IQR]) age was 59
(51–67) years. The median (IQR) diabetes dura-
tion was 9.2 (4.2–14.4) years and glycated
hemoglobin (HbA1c) was 7.3% (6.4–8.5%).
Median (IQR) body mass index was 24.5
(22.6–26.7) kg/m2 and 49.3% had diagnosed
hypertension (Table 1).

CVD Prevalence

Among patients in the China study sample, 273
had established CVD, and the estimated preva-
lence (95% CI) was 33.9% (30.6%, 37.3%). Most
cases of CVD in the China sample were ASCVD
(94.9%), and its estimated prevalence (95% CI)
was 32.2% (29.0%, 35.5%) (Table 2).

The CVD subtypes with the highest esti-
mated prevalence in the China sample were
CHD, carotid artery disease and cerebrovascular
disease (16.0%, 9.6% and 7.7%, respectively)
(Table 2). Within these three subtypes, the
highest estimates by diagnosis were stable coro-
nary artery disease (13.4%), carotid artery dis-
ease (9.6%) and ischemic stroke (5.5%) (Fig. 1).
Two CVD subtypes had a low estimated preva-
lence of 0.2%, namely heart failure and aortic
disease (Table 2).

Characteristics of the Study Population
Stratified by CVD Status

Analysis of demographic and clinical charac-
teristics of the China study sample according to
CVD status revealed that both the CVD and
ASCVD subgroups versus the non-CVD sub-
group appeared to be older (median age:
64 years and 64 years vs. 57 years, respectively),
with more females (43.6% and 43.2% vs.
35.3%), higher HbA1c (7.7% and 7.7% vs. 7.0%)
and triglyceride levels (1.52 mmol/L and
1.52 mmol/L vs. 1.34 mmol/L) and a longer
duration of diabetes (median duration:
11.2 years and 11.2 years vs. 7.3 years) (Table 1;
not statistically analyzed).

The proportions of participants in both the
CVD and ASCVD subgroups, compared with the
non-CVD subgroup, appeared to be different in
terms of diagnosed hypertension (69.1% and
69.7% vs. 38.9%, respectively), familial hyperc-
holesterolemia (6.4% and 6.4% vs. 5.0%),
retinopathy (23.3% and 24.1% vs. 9.4%),
nephropathy (14.7% and 14.7% vs. 7.3%) and
neuropathy (41.5% and 41.6% vs. 12.8%),
although no statistical testing was completed
on these proportions. Furthermore, differences
also appeared in both the CVD and ASCVD
subgroups versus the non-CVD subgroup for
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Table 1 Demographic and clinical characteristics of the CAPTURE study population stratified by CVD status in China in
2019

Characteristic Study population
n = 805

By CVD status

CVD
n = 273

Non-CVD
n = 532

ASCVD
n = 259

n Data n Data n Data n Data

Female 805 307 (38.1) 273 119 (43.6) 532 188 (35.3) 259 112 (43.2)

Age, years 805 59 (51–67) 273 64 (55–72) 532 57 (50–66) 259 64 (55–72)

Diabetes duration, years 805 9.2 (4.2–14.4) 273 11.2 (7.2–19.2) 532 7.3 (3.1–13.1) 259 11.2 (7.2–19.2)

HbA1c, % 624 7.3 (6.4–8.5) 218 7.7 (6.7–9.1) 406 7.0 (6.3–8.3) 209 7.7 (6.6–9.1)

HbA1c, mmol/mol 624 56.3 (46.5–69.8) 218 60.8 (49.7–76.0) 406 53.1 (45.4–67.2) 209 60.7 (48.6–76.0)

Fasting plasma glucose,
mmol/L

614 7.4 (6.2–9.7) 224 7.7 (6.3–10.1) 390 7.3 (6.2–9.3) 212 7.7 (6.3–10.1)

Body weight, kg 788 67.0 (60.0–75.0) 260 67.8 (60.0–75.0) 528 66.8 (60.0–75.0) 247 68.0 (60.0–75.0)

Body mass index, kg/m2 788 24.5 (22.6–26.7) 260 25.1 (22.9–27.1) 528 24.4 (22.5–26.4) 247 25.2 (22.9–27.2)

Systolic blood pressure,
mmHg

799 130 (120–140) 269 130 (120–140) 530 129 (120–140) 255 130 (120–140)

Diastolic blood pressure,
mmHg

799 80 (72–87) 269 80 (70–86) 530 80 (73–87) 255 80 (70–87)

Total cholesterol, mmol/
L

600 4.25 (3.62–5.03) 226 4.08 (3.42–4.97) 374 4.35 (3.71–5.07) 214 4.05 (3.42–4.95)

LDL cholesterol, mmol/
L

530 2.55 (2.04–3.22) 191 2.42 (1.91–3.05) 339 2.63 (2.12–3.29) 181 2.42 (1.90–3.01)

HDL cholesterol, mmol/
L

519 1.11 (0.95–1.33) 189 1.07 (0.94–1.26) 330 1.13 (0.96–1.36) 179 1.07 (0.94–1.26)

Non-HDL cholesterol,
mmol/L

77 3.42 (2.81–4.15) 25 3.11 (2.21–3.64) 52 3.63 (2.93–4.46) 24 3.07 (2.16–3.58)

Triglyceride, mmol/L 609 1.42 (0.98–2.18) 227 1.52 (1.10–2.24) 382 1.34 (0.95–2.17) 215 1.52 (1.10–2.18)

eGFR, mL/min/1.73 m2 293 95 198 91

[ 89 183 (62.5) 41 (43.2) 142 (71.7) 39 (42.9)

[ 59 to 89 86 (29.4) 38 (40.0) 48 (24.2) 37 (40.7)

[ 29 to 59 20 (6.8) 12 (12.6) 8 (4.0) 11 (12.1)

B 29 4 (1.4) 4 (4.2) 0 (0.0) 4 (4.4)

Albuminuria 383 145 238 138

Normal–mildly
increased

236 (61.6) 81 (55.9) 155 (65.1) 76 (55.1)

Microalbuminuria 113 (29.5) 50 (34.5) 63 (26.5) 48 (34.8)

Macroalbuminuria 34 (8.9) 14 (9.7) 20 (8.4) 14 (10.1)

Medical history of
hypertension, yes

769 379 (49.3) 265 183 (69.1) 504 196 (38.9) 251 175 (69.7)
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Table 1 continued

Characteristic Study population
n = 805

By CVD status

CVD
n = 273

Non-CVD
n = 532

ASCVD
n = 259

n Data n Data n Data n Data

Familial
hypercholesterolemia,
yes

709 39 (5.5) 233 15 (6.4) 476 24 (5.0) 219 14 (6.4)

Retinopathy 801 270 531 257

Yes 113 (14.1) 63 (23.3) 50 (9.4) 62 (24.1)

Yes (referred by
participant)

49 (6.1) 14 (5.2) 35 (6.6) 13 (5.1)

No 639 (79.8) 193 (71.5) 446 (84.0) 182 (70.8)

Nephropathy 805 273 532 259

Yes 79 (9.8) 40 (14.7) 39 (7.3) 38 (14.7)

Yes (referred by
participant)

20 (2.5) 8 (2.9) 12 (2.3) 8 (3.1)

No 706 (87.7) 225 (82.4) 481 (90.4) 213 (82.2)

Neuropathy 802 270 532 257

Yes 180 (22.4) 112 (41.5) 68 (12.8) 107 (41.6)

Yes (referred by
participant)

45 (5.6) 15 (5.6) 30 (5.6) 14 (5.4)

No 577 (71.9) 143 (53.0) 434 (81.6) 136 (52.9)

Smoking status 770 257 513 243

Current 154 (20.0) 53 (20.6) 101 (19.7) 52 (21.4)

Previous 122 (15.8) 50 (19.5) 72 (14.0) 47 (19.3)

Never 494 (64.2) 154 (59.9) 340 (66.3) 144 (59.3)

Duration of smoking,a

years
265 30 (20–35) 95 30 (20–40) 170 30 (20–35) 92 30 (20–40)

Physical activity,b days
per week

523 155 368 147

0–1 99 (18.9) 37 (23.9) 62 (16.8) 36 (24.5)

2–3 40 (7.6) 14 (9.0) 26 (7.1) 13 (8.8)

4–5 38 (7.3) 14 (9.0) 24 (6.5) 14 (9.5)

6–7 346 (66.2) 90 (58.1) 256 (69.6) 84 (57.1)

Data are n (%), or median (IQR)
aOnly applies to participants categorized as current or previous smokers
bDays with C 30 min of moderate activity
ASCVD atherosclerotic cardiovascular disease, CVD cardiovascular disease, eGFR estimated glomerular filtration rate, HbA1c

glycated hemoglobin, HDL high-density lipoprotein, IQR interquartile range, LDL low-density lipoprotein
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markers of renal dysfunction (microalbumin-
uria: 34.5% and 34.8% vs. 26.5%; macroalbu-
minuria: 9.7% and 10.1% vs. 8.4%;
eGFR B 59 mL/min/1.73 m2: 16.8% and 16.5%
vs. 4.0%) and reported low physical activity
(0–1 day of physical activity per week: 23.9%
and 24.5% vs. 16.8%) (Table 1; not statistically
analyzed).

Use of GLAs with Proven CV Benefit

Among patients in the China study sample, 779
(96.8%) were receiving any type of GLA. The
proportion of patients using any oral antidia-
betic drug seemed similar among the CVD,
ASCVD and non-CVD subgroups in the CAP-
TURE China study population (89.0%, 89.2%
and 88.3%, respectively; not statistically ana-
lyzed), although differences appeared in the

type of oral antidiabetic drug being used. For
example, biguanide (metformin) use in the
CVD and ASCVD subgroups was 56.0% and
57.1%, respectively, while it was 66.9% in the
non-CVD subgroup. In contrast, use of alpha
glucosidase inhibitors was 52.4% and 52.5% for
the CVD and ASCVD subgroups, but 35.0% for
the non-CVD subgroup. Similarly, insulin was
used by approximately half of the CVD and
ASCVD subgroups (55.3% and 56.4%, respec-
tively), but by under a third of the non-CVD
subgroup (30.5%) (ESM Table 2).

In the China study sample, use of any GLA
with proven CV benefit (GLP-1 RA and/or
SGLT2 inhibitor: 6.2% and 5.8% vs. 8.5%) and
use of GLP-1 RA (1.5% and 1.5% vs. 5.1%)
appeared to be somewhat lower in the CVD and
ASCVD subgroups than the non-CVD subgroup,
while use of SGLT2 inhibitor seemed

Table 2 Overall CVD prevalence estimates in adults with T2D in China in 2019 (n = 805)

CVD diagnosis Definition of CVD diagnosis n Prevalence
(95% CI), %

CVD CHD; carotid artery disease; cerebrovascular disease; cardiac

arrhythmia; peripheral artery disease; heart failure; aortic disease

273 33.9 (30.6, 37.3)

ASCVD CHD; carotid artery disease; cerebrovascular disease; peripheral

artery disease

259 32.2 (29.0, 35.5)

CHD Myocardial infarction; stable coronary artery disease; other ischemic

heart disease; past revascularization procedure

129 16.0 (13.6, 18.7)

Carotid artery disease – 77 9.6 (7.6, 11.8)

Cerebrovascular disease Ischemic, hemorrhagic or unspecified stroke; transient ischemic

attack

62 7.7 (6.0, 9.8)

Cardiac arrhythmia and

conduction abnormalities

Atrial fibrillation; atrial flutter; supraventricular or ventricular

tachycardia; ventricular fibrillation; bradyarrhythmia: sinus node

dysfunction or atrioventricular block

27 3.4 (2.2, 4.8)

Peripheral artery disease Asymptomatic peripheral artery disease (low ankle-branchial index

[\ 0.90] or pulse abolition); claudication; limb ischemia; non-

traumatic amputation

11 1.4 (0.7, 2.4)

Heart failure Symptomatic or asymptomatic heart failure; hospitalization for

heart failure

2 0.2 (0.0, 0.9)

Aortic disease Aortic dissection or aneurysm; thromboembolic aortic disease 2 0.2 (0.0, 0.9)

ASCVD atherosclerotic cardiovascular disease, CHD coronary heart disease, CI confidence interval, CVD cardiovascular
disease, T2D type 2 diabetes
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comparable among the CVD, ASCVD and non-
CVD subgroups (5.9% and 5.4% vs. 5.1%)
(Fig. 2; not statistically analyzed). Compared
with the overall multinational study popula-
tion, the use of GLAs with proven CV benefit
was lower in the overall China study sample
(7.7% vs. 21.9% for GLP-1 RA and/or SGLT2
inhibitor) [15].

Use of CV Medications

A total of 32.3% patients of the overall study
sample from China were receiving a CV medi-
cation, with use being more common among
the CVD and ASCVD subgroups than the non-
CVD subgroup (55.3% and 58.3% vs. 20.5%).
The most frequently used CV medications in
the CVD, ASCVD and non-CVD subgroups were
statins (35.9%, 37.8% and 13.5%) followed by
acetylsalicylic acid (24.9%, 26.3% and 6.2%)
(ESM Table 3). Compared with the multina-
tional population (excluding China), there was

less use of guideline-directed agents in patients
with T2D and CVD in China, including statins
(35.9% vs. 66.5%), angiotensin-converting
enzyme inhibitors (2.6% vs. 28.3%), angio-
tensin II receptor blockers (15.0% vs. 37.7%)
and platelet-aggregation inhibitors (34.4% vs.
59.0%) (ESM Table 4; not statistically analyzed).

DISCUSSION

The CAPTURE study estimated the prevalence
of CVD in patients with T2D who were enrolled
from routine clinical practice in 13 selected
countries in 2019. The results for China showed
an overall estimated prevalence of 33.9% for
CVD and 32.2% for ASCVD, which was com-
parable to the overall prevalence based on data
pooled from all 13 countries of 34.8% and
31.8%, respectively [15].

Among patients with T2D in the CAPTURE
China population, ASCVD accounted for a large
proportion of the CVD burden (similar to the

Fig. 1 Prevalence of CVD in people with T2D by CVD
subtype and diagnoses in China in 2019. Data are overall
prevalence estimates (95% CI). Diagnoses are not mutually
exclusive, and one participant may have multiple diagnoses.
�Categorized as ASCVD. �Included conduction

abnormalities. ASCVD atherosclerotic cardiovascular dis-
ease, AV atrioventricular, CHD coronary heart disease, CI
confidence interval, CVD cardiovascular disease, PAD
peripheral artery disease, SND sinus node dysfunction,
T2D type 2 diabetes
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multinational study sample) [15], the leading
causes of which were stable coronary artery
disease, carotid artery disease and stroke. There
was a low prevalence of heart failure in this
study compared with a systematic literature
review that included five studies from China
with 39,934 patients and reported a prevalence
of congestive heart failure of 4.3% [7]. Further-
more, the prevalence of heart failure in the
CAPTURE China sample was lower than in the
multinational study sample (0.2% vs. 2.4%)
[15]. This low prevalence of heart failure may
not reflect the real picture in China, as all the
investigators in Chinese sites were endocrinol-
ogists. In other words, cardiologists, who were
more likely to manage patients with established
heart failure than an endocrinologist in China,
were not included in this study.

The findings of the current study demon-
strate a higher prevalence of CVD (33.9%)
among patients with T2D than the above-
mentioned systematic literature review (28.4%)
[7], but the current results are comparable to

those of a cross-sectional hospital-based study
conducted in four major Chinese cities that
reported a CVD prevalence of 30.1% [18].
Nonetheless, differences in the study design
used to collect CVD prevalence data (e.g., site
and participant selection, timing and definition
of CVD) can make it difficult to compare the
results between studies. In the CAPTURE study,
the standardized approach used to collect CVD
prevalence data would enable the direct com-
parison of data relating to the CVD burden
between regions and countries.

The triglyceride level appeared higher in the
CVD and ASCVD subgroups than in the non-
CVD subgroup (not statistically analyzed),
which indicated that it might be a risk factor for
CVD in adults with T2D in this Chinese study
population. Similarly, triglyceride level has
been shown as a potential risk factor for CHD in
Japanese patients with T2D, which is compara-
ble to low-density lipoprotein cholesterol [19].

The prevalence of cerebrovascular disease in
the current study (7.7%) is in contrast to a study
that reported an age-standardized prevalence of
1.79% for stroke in 219,522 Chinese patients
with T2D [20]. The lower prevalence in the lat-
ter study could be attributed to the use of data
from the China National HbA1c Surveillance
System in 2012 compared with CAPTURE data
collection in 2019. Furthermore, the prevalence
of 1.79% did not include transient ischemic
attack or unspecified stroke. A different study,
which included 4629 patients with T2D in
China, found a slightly higher prevalence of
5.5% for stroke [21]. It is important to note that
in the clinic in China, stroke may be considered
a result of carotid artery disease as well as cere-
brovascular disease, since the former is consid-
ered a major cause of stroke. This could explain
the higher estimates of both carotid artery dis-
ease and cerebrovascular disease in the China
study sample compared with the multinational
sample [15].

Based on evidence from CVOTs, interna-
tional guidelines now recommend measures
(including use of GLAs with demonstrated CV
risk reduction as first- or second-line GLA) to
reduce the burden of ASCVD, a largely pre-
ventable disease [8–10]. Indeed, targeting
ASCVD is considered a key priority for

Fig. 2 Use of GLAs with proven CV risk reduction in the
CAPTURE population stratified by CVD status in China
in 2019. Data are proportion of participants using a GLA
with proven CV risk reduction per ADA guidelines (GLP-
1 RAs: dulaglutide, liraglutide and semaglutide; SGLT2
inhibitors: canagliflozin, dapagliflozin and empagliflozin).
ADA American Diabetes Association, ASCVD atheroscle-
rotic cardiovascular disease, CV cardiovascular, CVD
cardiovascular disease, GLA glucose-lowering agent, GLP-
1 RA glucagon-like peptide-1 receptor agonist, SGLT2
sodium-glucose co-transporter-2
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prevention of CVD in China [13, 14, 22]. Pre-
vious reports have suggested that many indi-
viduals diagnosed with diabetes in China are
not adequately managed, particularly in rural
areas, thereby increasing the risk of premature
death [23]. The findings of the current study
demonstrate that these international recom-
mendations have not yet been translated into
daily clinical practice in China, with fewer than
1 in 15 patients with T2D and established CVD
receiving a GLA with proven CV risk reduction,
while this figure is lower than the 1 in 5 adults
in the multinational study sample [15]. How-
ever, it should be remembered that these GLAs
with demonstrated CV risk reduction were
either not licensed with a CV indication or even
not reimbursed for a diabetes indication in
China in 2019, and were therefore less accessi-
ble when these data were collected.

Approximately one-third of the China study
sample (32.3%) was receiving CV medications
(55.3% in the CVD subgroup and 20.5% in the
non-CVD subgroup). The proportions of
patients receiving CV medications in the China
study sample are lower than those reported for
the multinational study population (China
study sample: 32.3% overall, with 55.3%, 55.3%
and 20.5% in the CVD, ASCVD and non-CVD
subgroups, respectively, compared with 76.0%
in the overall pooled CAPTURE study sample)
[15]. The most frequently used medications in
the China study sample were statins and
acetylsalicylic acid. Data from this study
showed that there was less use of guideline-di-
rected agents (e.g., statins, angiotensin-con-
verting enzyme inhibitors, angiotensin II
receptor blockers and platelet-aggregation
inhibitors) in patients with T2D and CVD in
China compared with the multinational popu-
lation (excluding China). This indicates that
there may be an unmet need for optimal man-
agement of this sub-population in China.

The current study has several strengths,
including the enrollment of consecutive
patients at routine clinical visits. The study was
cross-sectional and multinational, using a
standardized methodology to collect CVD
prevalence data facilitating comparative analy-
sis. With the formal approval of a CV indication
for GLAs with demonstrated CV risk reductions

in China, this study will serve as a useful refer-
ence point for those wishing to monitor the use
of these GLAs.

Limitations of this study include that the
selected sites and the small sample size may not
be fully representative of the target population
of China and thus may not reflect the specific
prevalence of CVD in Chinese adults with T2D.
Additionally, this was a non-interventional
study and did not require adjudication for the
presence of complications, and therefore there
is a possibility that CVD was underdiagnosed or
misdiagnosed. Furthermore, the study was
descriptive in design and thus no statistical
comparisons were completed. The low preva-
lence of heart failure reported in the China
study population may have resulted from
selection bias. For example, it is possible that
patients with both T2D and heart failure in
China are more likely to visit a cardiologist than
an endocrinologist compared with patients in
other countries (where cardiologists also par-
ticipated in the study) and therefore would not
have been included in the CAPTURE study.

CONCLUSIONS

This study, which to our knowledge represents
the first contemporary data on CVD prevalence
in patients with T2D in China, shows that one-
third of patients with T2D in China have
established CVD, but this may be limited to the
type of sites selected to participate in the CAP-
TURE study. The CVD burden is largely
accounted for by ASCVD, with the leading
causes being stable coronary artery disease,
carotid artery disease and stroke. Usage of GLAs
with proven CV benefits has been found to be
low in Chinese diabetology practice compared
with the pooled multinational analysis in the
CAPTURE study, suggesting an unmet need for
optimal management in this group.
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