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Objective: Despite current standard of care, the overall lipid goal attainment rate for
hyperlipidemia patients, especially those who have experienced acute coronary syndrome (ACS),
is suboptimal, which predisposes them to a higher residual risk of atherothrombotic events.
This study aimed to describe characteristics of Chinese patients who recently experienced an
ACS event and were on lipid-lowering treatment, yet failing to reach targeted goal.
Methods: A multicenter, cross-sectional study was conducted to recruit 2,034 Chinese patients
who experienced an ACS (ST segment elevation myocardial infarction [STEMI], non-STEMI,
or unstable angina) event within the past 4–40 weeks and were on statin treatment (.2 weeks)
from March 2015 to December 2016. All eligible patients underwent a fasting lipid test after
enrollment and data on medical history were collected.
Results: The mean age of 1,994 eligible patients was 61.0±9.84 years. Among them, 1,493
(74.9%) patients received intensive statin therapy (defined as atorvastatin 40 or 80 mg, or
rosuvastatin 20 mg per protocol) and 499 (25.0%) patients were on maximum tolerated dose
statin. Of the 1,994 eligible subjects, 1,273 (63.8%) patients did not achieve the lipid goal at
the time of enrollment. Among the not-at-goal patients, 910 (71.5%) received intensive statin
therapy; the majority (73.4%) of them were male; the mean age was 61.2±10.1 years old;
699 (54.9%) patients had a history of hypertension; 25.3% had diabetes mellitus; and 29.5%
were current smokers. The mean low-density lipoprotein-cholesterol (LDL-C), non-high-density
lipoprotein-cholesterol (non-HDL-C), and ApoB levels at enrollment of this group of patients
were 2.460±0.7139 mmol/L, 3.094±0.8861 mmol/L, and 0.840±0.3015 g/L, respectively.
Conclusion: The study result demonstrates that overall more than half of the patients who recently
(4–40 weeks) experienced ACS who were treated did not reach the guideline-recommended
LDL-C and non-HDL-C goal. These results highlight the potential necessity for a new drug
beyond statins to further reduce disease burden in the future.
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Patients who have experienced recent acute coronary syndrome (ACS) events are at
very high risk of recurrent coronary events in the near term. The recently updated
American College of Cardiology/American Heart Association guidelines include
several major changes in favor of an emphasis on the high intensity of statin treatment,
regardless of low-density lipoprotein-cholesterol (LDL-C) levels.1 The 2013 Chinese
expert consensus also emphasized that regardless of the baseline cholesterol levels,
all patients with ACS events should immediately initiate and maintain intensive statin
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therapy long-term after discharge.2,3 Based on the results of
large-scale clinical trials, early intensive statin therapy has
been recommended for patients with recent ACS events.
Both epidemiological and interventional clinical trials have
shown a strong association between elevated LDL-C level
and cardiovascular events.4,5
A large observational study (DYSIS-China) showed that
although the majority (88.9%) of dyslipidemia patients in China
were treated with statins, the overall attainment of LDL-C target
was 61.5% and that for very high-risk ACS patients was 54.8%,6
and the overall attainment of high-density lipoprotein-cholesterol
(HDL-C) goal was 68.1% and that for triglycerides (TG) was
58.2%. However, even in patients with normal LDL-C levels,
a high residual risk of atherothrombotic events remains.5,7 In
the DYSIS-China study, 14.2% of patients at LDL-C goal had
decreased HDL-C and/or elevated TG levels. Meanwhile, despite
stable lipid-lowering therapy, high cardiovascular (CV) risk
patients still had one or more manifestations of dyslipidemia
and only approximately 10% of patients received a high dose of
statins.7 The overall lipid goal (defined by 2016 Chinese guideline
for the management of dyslipidemia in adults:8 LDL ,1.8 mmol/L
for very high-risk patients, LDL-C ,2.6 mmol/L for high-risk
patients, LDL-C ,3.4 mmol/L for low-moderate risk patients)
attainment rate for hyperlipidemia patients, especially those
who have experienced ACS who have been treated under
standard of care is suboptimal, which predisposes them to a
high residual risk of atherothrombotic events. Thus, alternative
treatment beyond statins for LDL-C reduction may be necessary
in order to achieve target levels not only for LDL-C but also for
non-HDL-C.
Therefore, it is important to better understand current,
real-world practice in China when it comes to lipid management in high-risk patients such as those who have recently
(4–40 weeks) experienced ACS but are not reaching the therapeutic goal. This information will provide an up-to-date view of
the unmet needs for the care of post-ACS patients in China.

Methods
Objectives
The primary objective of the study was to describe patient
characteristics and use of intensive statin treatment in Chinese
patients who recently experienced an ACS event and were
on active lipid treatment but not at the therapeutic goal.
The secondary objective was to identify medical reasons why
patients could not adopt intensive statin treatment when the
therapeutic goal had not been achieved.
Not achieving the therapeutic goal was defined as
LDL-C $1.81 mmol/L (70 mg/dL), or ApoB $0.8 g/L, or
non-HDL-C $2.59 mmol/L (100 mg/dL).
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Study design and participants
This study was a multicenter cross-sectional study conducted in 52 tertiary hospitals in China. Patients who had
experienced an ACS event within the previous 4–40 weeks
were enrolled if they had received active lipid-lowering treatment with a stable (.2 weeks) regimen. Patients needed to
be at least 40 years old and had to provide written informed
consent to be included.
The ACS event included hospitalization for ST segment
elevation myocardial infarction (STEMI), non-STEMI
(NSTEMI), or high-risk unstable angina (UA). Patients
should have had ischemic symptoms with an unstable pattern
occurring at rest or minimal exertion within 72 hours of an
unscheduled hospital admission due to presumed or proven
obstructive coronary disease and at least one of the following:
elevated cardiac biomarkers, resting electrocardiogram
changes consistent with ischemia, or infarction together with
additional evidence of obstructive coronary disease.
Active lipid-lowering regimen was limited to statinintensive (defined as atorvastatin 40 or 80 mg per day or
rosuvastatin 20 mg per day) therapy, maximum tolerated
dose of statins or other non-statin lipid-lowering therapy if
patients had documented intolerance to at least two statins,
at physician’s discretion.
To be enrolled, patients’ lipid level must not have been
tested regardless of level of lipid parameters or tested but
not at goal after stable active lipid-lowering treatment,
which is defined as LDL-C $1.81 mmol/L (70 mg/dL), or
ApoB $0.8 g/L, or non-HDL-C $2.59 mmol/L (100 mg/dL),
Figure 1.
Exclusion criteria included inability or unwillingness to
provide informed consent, cognitive or language barriers to
comprehension, participation in any clinical trial at the time
of enrollment, and life expectancy ,1 year.

Study process
A site feasibility questionnaire was used to evaluate study
feasibility at site level. The study protocol was approved by
the ethics committee at each participating center according
to the Declaration of Helsinki (Table S1). All patients gave
written informed consent to participate in this study. Each site
was given approximately 6 months to enroll their allocation
of patients. Each selected site had to include consecutive
subjects who met the inclusion criteria.
Lipid profile including total cholesterol, LDL-C, HDL-C,
ApoB, and TG was compiled for every eligible participant
after enrollment. The medical records for the index ACS
event during hospitalization were reviewed to collect all
the baseline clinical information, including demographics,
Therapeutics and Clinical Risk Management 2018:14

Dovepress

Uncontrolled hyperlipidemia in Chinese patients

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 34.229.131.116 on 21-Jan-2020
For personal use only.

Patients who experienced ACS and on active lipid
therapy

• 4–40 weeks since ACS
• >2 weeks of active lipidlowering treatment

Enrolled in study
N=2,034

a non-probabilistic sampling approach to obtain sufficient
exposure data from patients in various risk groups.
The analysis was mainly descriptive. For continuous variables, number of non-missing subjects, mean, SD, median,
interquartile range, and maximum and minimum values were
used to describe the variables. For categorical variables,
number of patients and proportions were adopted, and “0”
was displayed when the count was zero. The proportions
were all based on the non-missing data, except when there
were additional instructions.

Results
Assess lipid parameters
(LDL-C, HDL-C, non-HDL-C, ApoB,
TG, TC) (n=1,994)
Figure 1 Flow diagram of patient enrolment.
Abbreviations: ACS, acute coronary syndrome; HDL-C, high-density lipoproteincholesterol; LDL-C, low-density lipoprotein-cholesterol; TC, total cholesterol;
TG, triglycerides.

medical history, physical examination, ACS classification,
and in-hospital reperfusion therapies, which included
percutaneous coronary intervention with or without stent,
coronary artery bypass surgery, or thrombolytic therapy.
Blood lipid profile after the index ACS event during hospitalization was also collected. Lipid-lowering pharmacotherapy
after the index ACS event was recorded during the visit.
Patients were divided into intensive statin therapy (defined
as atorvastatin 40 or 80 mg per day or rosuvastatin 20 mg
per day per protocol) and maximum tolerated dose statin
therapy and non-statin therapy (if patients had documented
intolerance to at least two statins at physician’s discretion)
groups. Reasons for not using intensive statin in patients on
maximum tolerated dose statin therapy or other non-statin
therapy were also collected during this visit.

Data collection
Data were collected through use of paper Case Report Forms.
The computerized handling of the data generated additional
requests to which the participating investigator was obliged to
respond by confirming or modifying the data questioned.

Sample size and statistical analysis
The primary objective of this study was to identify patient
characteristics and the use of lipid-lowering therapy in
patients with recent ACS events (4–40 weeks) who received
standard lipid-lowering therapy but did not achieve the
therapeutic goal. The sample size was determined based on
Therapeutics and Clinical Risk Management 2018:14

A total of 2,034 subjects from 52 sites were enrolled in this
registry study from March 2015 to December 2016. Three
subjects were not assigned to any treatment group. Of the
2,031 subjects, 1,994 who met the main inclusion/exclusion
criteria were included in the eligible population.
Patient characteristics, cardiovascular risk profile, and
in-hospital therapy for all eligible patients are summarized
in Table 1. The mean age of the eligible population was
61.0±9.84 years. Among them, 1,505 (75.5%) were male and
489 (24.5%) were female. Overall, 1,133 (56.8%) patients
had a history of hypertension and 515 (25.8%) patients had a
history of diabetes mellitus. The number of patients who were
currently smoking and physically inactive was 588 (29.5%)
and 172 (8.6%), respectively. As for the index ACS
event, a total of 1,068 (53.6%) patients had experienced
STEMI, 454 (22.8%) had NSTEMI, and 461 (23.1%) had
high-risk UA. Also, 1,752 (87.9%) underwent percutaneous
coronary intervention with or without stent during the index
ACS hospitalization (Table 1).
A total of 1,493 patients were treated with intensive statin
therapy, 499 were treated with maximum tolerated dose
statin, and two were on non-statin therapy. Numerically,
patients who were on intensive statin therapy before
enrollment were younger, the majority were male, and had
STEMI as the index ACS event.
Lipid profiles during the index ACS hospitalization and
at time of enrollment are shown in Figure 2A and B. Lipid
profile improved from the index hospitalization to enrollment
with numerically decreased LDL-C, non-HDL-C, and ApoB,
irrespective of the lipid-lowering treatment pattern.
Of the 1,994 eligible subjects, 1,273 (63.8%) patients did
not achieve the lipid goal at the time of enrollment. Among
them, 71.5% adopted intensive statin therapy. The most
frequently used lipid-lowering agents were atorvastatin and
rosuvastatin. The mean doses of atorvastatin and rosuvastatin
in this group of patients at enrollment were 35.3±8.94 mg
and 18.8±3.80 mg, respectively.
submit your manuscript | www.dovepress.com
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Table 1 Demographic and clinical characteristics of the index ACS event (eligible patients)
Intensive
statin therapy
(N=1,493)

Maximum tolerated
dose statin therapy
(N=499)

Non-statin
therapy
(N=2)

Total
(N=1,994)

Mean (SD)

58.6 (8.88)

67.9 (9.36)

56.5 (7.78)

61.0 (9.84)

Female

N (%)

325 (21.8)

164 (32.9)

0

489 (24.5)

Male

N (%)

1,168 (78.2)

335 (67.1)

2 (100)

1,505 (75.5)

BMI, kg/m2

Mean (SD)

24.90 (3.143)

23.90 (3.146)

31.20 (3.536)

24.65 (3.178)

Hypertension

N (%)

824 (55.2)

308 (61.7)

1 (50.0)

1,133 (56.8)

Diabetes

N (%)

386 (25.9)

128 (25.7)

1 (50.0)

515 (25.8)

Never

552 (37.0)

240 (48.1)

1 (50.0)

793 (39.8)

Prior smoker

469 (31.4)

141 (28.3)

1 (50.0)

611 (30.6)

Current smoker

470 (31.5)

118 (23.6)

0

588 (29.5)

131 (8.8)

41 (8.2)

0

172 (8.6)

STEMI

820 (54.9)

248 (49.7)

0

1,068 (53.6)

NSTEMI

346 (23.2)

108 (21.6)

0

454 (22.8)

High-risk UA

320 (21.4)

139 (27.9)

2 (100)

461 (23.1)

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 34.229.131.116 on 21-Jan-2020
For personal use only.

Age, years
Gender

Medical history

Smoking, n (%)

Physical inactivity

N (%)

Index ACS
ACS classification

N (%)

In-hospital reperfusion
Cardiac catheterization

N (%)

247 (16.5)

93 (18.6)

1 (50.0)

341 (17.1)

PCI

N (%)

1,331 (89.1)

419 (84.0)

2 (100)

1,752 (87.9)

CABG

N (%)

4 (0.3)

3 (0.6)

0

7 (0.4)

Thrombolytic therapy

N (%)

10 (0.7)

4 (0.8)

0

14 (0.7)

Conservative therapy

N (%)

216 (14.5)

90 (18.0)

0

306 (15.3)

Abbreviations: ACS, acute coronary syndrome; BMI, body mass index; CABG, coronary artery bypass surgery; NSTEMI, non-ST segment elevation myocardial infarction;
PCI, percutaneous intervention; STEMI, ST segment elevation myocardial infarction; UA, unstable angina.

Of the 1,273 subjects who were not-at-goal, the majority
(73.4%) were male, mean age was 61.2±10.1 years, 54.9%
of patients had hypertension, 25.3% had diabetes mellitus,
and 40.8% were non-smokers (Table 2). Lipid profiles
during the index ACS hospitalization and at time of enrollment are shown in Figure 3A and B. The mean LDL-C,
non-HDL-C, and ApoB level of this group of patients after
enrollment were 2.460±0.7139 mmol/L (94.5±27.56 mg/dL),
3.094±0.8861 mmol/L (119.45±34.21 mg/dL), and
0.840±0.3015 g/L, respectively (Figure 3B).
Among patients with maximum tolerated dose statin or
non-statin therapy, 362 patients provided the reason for not
adopting intensive statin treatment. Of them, 75 (20.7%)
patients claimed elevated liver enzyme, eleven (3.0%)
claimed myopathy, and 282 (77.9%) claimed other reasons
(ie, advanced age and lower body mass index [BMI]).

Discussion
This study demonstrated that the proportion of post-ACS
patients who had been treated but were not reaching the lipid
2258
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goal was still high. Among those patients who were notat-goal, 71.5% adopted intensive statin therapy and 28.5%
were administered the maximum tolerated dose of statins
or non-statin therapy. Furthermore, the risk of developing
major CV events is increasingly higher for those patients notat-goal. Therefore, there is still room for improvement in
terms of lipid goal attainment for post-ACS patients.
In this study, the overall rate of lipid goal attainment
was only 35.5%. The reasons could be as follows: first,
approximately 25% of patients did not adopt intensive statins for various reasons, which may have led to lower lipid
goal attainment rate in those patients; second, the duration
of intensive statin treatment was at least 2 weeks prior to
enrollment, and a proportion of patients’ statin plasma
concentrations might not have reached the therapeutic level
which may have led to the underestimated treatment effect
for those patients. In addition, the LDL-C value was the only
criterion to assess goal attainment in previous studies,7,9,10
while this study also assessed non-HDL-C and ApoB level.
As non-HDL-C is a strong independent risk factor, and ApoB
Therapeutics and Clinical Risk Management 2018:14
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Mean lipid
concentration

7
6
5
4
3
2
1
0

Intensive statin

Maximum
tolerated dose

Non-statin

Total

TG, mmol/L

1.869

1.749

3.075

1.84

TC, mmol/L

4.92

4.846

5.755

4.903

LDL-C, mmol/L

3.124

2.971

2.96

3.086

HDL-C, mmol/L

1.062

1.065

1.115

1.063

Non-HDL-C, mmol/L

3.913

3.783

4.14

4.032

ApoB, g/L

1.025

0.973

1.185

1.009

Intensive statin

Maximum
tolerated dose

Non-statin

Total

TG, mmol/L

1.653

1.606

1.465

1.641

TC, mmol/L

3.717

3.968

4.14

3.78

LDL-C, mmol/L

2.069

2.172

2.28

2.095

HDL-C, mmol/L

1.077

1.104

1.04

1.084

Non-HDL-C, mmol/L

2.613

2.871

3.1

2.679

ApoB, g/L

0.728

0.789

0.855

0.747

B

5

Mean lipid
concentration
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Figure 2 Sequential graph representing the lipid profiles of study population on different lipid-lowering therapies.
Note: (A) Lipid profile at the onset of index ACS and (B) at enrollment (1 mmol/L =38.61 g/dL).
Abbreviations: ACS, acute coronary syndrome; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TC, total cholesterol;
TG, triglycerides.

should be considered as an alternative risk marker whenever
available, especially in subjects with high TG, the “not-atgoal” in this study was defined as not only LDL-C level but
also non-HDL-C or ApoB level higher than normal. In this
regard, the proportion of not-at-goal was increased, which
may indicate that some patients were “missed” in clinical
practice because assessing the lipid-lowering treatment effect
was based purely on the LDL-C level.
Therapeutics and Clinical Risk Management 2018:14

In the DYSIS II ACS cohort, 11 although 94.6% of
patients still used statins 4 months after discharge, the
statin dosage decreased from 37 mg during the hospital
stay to 32±21 mg/day by the follow-up visit. Despite this
comparatively high dose of statin, attainment of the LDL-C
target ,1.8 mmol/L (70 mg/dL) only increased from 19.0%
to 37.0%. Among the patients who were at-goal, 71.7%
adopted intensive statin therapy, and the treatment dosage
submit your manuscript | www.dovepress.com
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Table 2 Demographic and clinical characteristics of the index ACS event in patients not achieving lipid goal
Intensive
statin therapy
(N=910)

Maximum tolerated
dose statin therapy
(N=362)

Non-statin
therapy
(N=1)

Total
(N=1,273)

Mean (SD)

58.5 (9.03)

67.9 (9.32)

51.0 (-)

61.2 (10.06)

Male

N (%)

698 (76.7)

236 (65.2)

1 (100)

935 (73.4)

Female

N (%)

212 (23.3)

126 (34.8)

0

338 (26.6)

BMI, kg/m2

Mean (SD)

24.96 (3.207)

23.91 (3.072)

28.70 (-)

24.67 (3.204)

Hypertension

N (%)

486 (53.4)

212 (58.6)

1 (100)

699 (54.9)

Diabetes

N (%)

233 (25.6)

89 (24.6)

0

322 (25.3)

Smoking

N (%)

Never

345 (37.9)

174 (48.1)

1 (100)

520 (40.8)

Prior smoker

264 (29.0)

93 (25.7)

0

357 (28.0)

300 (33.0)

95 (26.2)

0

395 (31.0)

72 (7.9)

25 (6.9)

0

97 (7.6)

STEMI

493 (54.2)

179 (49.4)

0

672 (52.8)

NSTEMI

219 (24.1)

77 (21.3)

0

296 (23.3)

High-risk UA

192 (21.1)

102 (28.2)

1 (100)

295 (23.2)
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Age, years
Gender

Medical history

Current smoker
Physical inactivity
Index ACS
ACS classification

N (%)

Abbreviations: ACS, acute coronary syndrome; BMI, body mass index; NSTEMI, non-ST segment elevation myocardial infarction; STEMI, ST segment elevation myocardial
infarction; UA, unstable angina.

was slightly higher than that for the cohort in the DYSIS II
ACS study, but the lipid goal attainment rate was similar to
that observed in the DYSIS II ACS study.11
On the contrary, although intensive statin therapy was
recommended in the inclusion criteria and all investigators
were encouraged to follow study protocol, 25% of patients
were not administered intensive statin therapy. When we
investigated the reason why these patients could not use
intensive statins, it was found that many of these patients
did not have a definite adverse event related to the statins.
Thus, clinical inertia might play an important role in choosing a treatment strategy. The other factors that will mainly
impact adherence include reported adverse events related to
statins, advanced age, and lower BMI of patients. In addition, those patients with multiple medical conditions often
require the use of multidrug therapy, which may result in
increased risk of adverse effects, drug–drug interactions,
and medication non-adherence as well as increased costs
for both patients and payers. Last but not least, cost of the
drug is a barrier to adopting intensive statins in the long
run. Hence, in these patients who cannot adopt intensive
statin therapy, other lipid-lowering treatment options other
than statins are needed to reach the target. Previous studies
reported adverse events such as myopathy and muscle and

2260
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liver toxicity during intensive statin therapy, which has led
to further discontinuation of statins.12,13 Furthermore, the
adoption rate of ezetimibe alone or combined with statins
was very low in this study as ezetimibe was not reimbursed at
the time of study. This study provides an up-to-date view of
characteristics and lipid profiles of those ACS patients treated
but not-at-goal in China. These findings are supported by
the DYSIS-China study. However, it still has several limitations that should be addressed. First, it was an observational
cross-sectional study that did not assess long-term outcomes.
Hence, a long-term longitudinal study is required to establish
the temporality of LDL-C lowering and CV outcomes and
mortality in ACS patients in China in the future. Second,
lipid parameters were not measured in a central laboratory.
Finally, given that receiving active lipid-lowering treatment
(.2 weeks) was a patient eligibility criterion, we may have
overestimated the proportion of intensive/maximum tolerated
dose statin usage.

Conclusion
The lipid goal attainment rate of post-ACS (4–40 weeks)
patients was still suboptimal. Among patients who were
not-at-goal, a proportion of patients did not take intensive
statins. The risk of recurrent CV events is increased for those
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A
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Mean lipid
concentration

4
3
2
1
0

Intensive statin

Maximum
tolerated dose

Non-statin

Total

TG, mmol/L

1.957

1.802

1.94

1.913

TC, mmol/L

5.189

5.086

4.81

5.159

LDL-C, mmol/L

3.339

4.387

3.02

3.637

HDL-C, mmol/L

1.056

1.08

0.91

1.063

Non-HDL-C, mmol/L

4.794

4.016

3.9

4.571

ApoB, g/L

1.086

1.01

1.14

1.059

Intensive statin

Maximum
tolerated dose

Non-statin

Total

TG, mmol/L

1.804

1.711

0.79

1.777

TC, mmol/L

4.189

4.332

4.53

4.229

LDL-C, mmol/L

2.464

2.448

2.98

2.46

HDL-C, mmol/L

1.095

1.127

0.78

1.104

Non-HDL-C, mmol/L

3.047

3.21

3.75

3.094

ApoB, g/L

0.822

0.876

1.03

0.84

B

5

Mean lipid
concentration
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Figure 3 Sequential graph representing the lipid profiles of patients not achieving target lipid levels on different statin therapies.
Note: (A) Lipid profile at the onset of index ACS and (B) at enrollment (1 mmol/L =38.61 g/dL).
Abbreviations: ACS, acute coronary syndrome; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; TC, total cholesterol; TG, triglycerides.

patients not-at-goal. The reasons for not taking intensive
statins were mainly advanced age and low BMI. Therefore,
intensive lipid-lowering treatment should be reinforced and
other treatment options other than statins are needed for those
patients who are not reaching the lipid goal, but cannot adopt
intensive statin therapy.
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Table S1 Ethics committees which provided approval
Site number

Site name

Name of principle investigator

156001

Peking University First Hospital

Huo Yong/Li Jianping

156003

Beijing Tongren Hospital, Capital Medical University

Shi Xubo

156005

China-Japan Friendship Hospital

Ke Yuannan

156006

Beijing Anzhen Hospital, Capital Medical University

Zhou Yujie

156007

Fuwai Hospital CAMS&PUMC

Li Jianjun

156008

The Military General Hospital of Beijing PLA

Li Junxia

156009

The Central Hospital of China Aerospace Corporation

Wang Bin

156011

Daqing Oilfield General Hospital

Li Hui

156013

First Hospital of Jilin University

Zheng Yang

156014

Yanbian University Hospital

Li Xiang

156015

The People’s Hospital of Liaoning Province

Li Zhanquan

156020

Inner Mongolia People’s Hospital

Zhao Xingsheng

156021

Baotou Central Hospital

Zhao Ruiping

156022

The First Affiliated Hospital of Baotou Medical College

Lin Xuefeng

156023

People’s Liberation Army 254th Hospital

Guo Feng

156024

Second Hospital of Tianjin Medical University

Li Guangping

156025

TEDA International Cardiovascular Hospital

Lin Wenhua

156027

The First Hospital of Lanzhou University

Zhang Zheng

156028

Gansu Provincial Hospital

Xie Ping

156029

The First Affiliated Hospital of Xi’an JiaoTong University

Yuan Zuyi

156032

Jinan Central Hospital Affiliated to Shandong University

Su Guohai

156033

The Affiliated Hospital of Qingdao University

Cai Shanglang

156034

Nanjing Drum Tower Hospital

Xu Biao

156035

Zhongda Hospital, Southeast University

Ma Genshan

156036

The Second Affiliated Hospital of Soochow University

Xu Weiting

156038

Shanghai East Hospital

Liu Xuebo/Li Ying

156039

Ruijin Hospital Affiliated to Shanghai Jiaotong University

Zhang Ruiyan

156040

Shanghai Sixth People’s Hospital

Wei Meng

156042

Shanghai Tongji Hospital

Jiang Jinfa

156043

Shanghai First People’s Hospital

Liu Shaowen

156044

Zhongshan Hospital Fudan University

Ge Junbo

156050

Henan Provincial People’s Hospital

Gao Chuanyu

156051

Wuhan Asia Heart Hospital

Su Xi

156052

Hunan Provincial People’s Hospital

Guo Ying

156053

The Second Xiangya Hospital of Central South University

Peng Daoquan

156054

The First Affiliated Hospital of Nanchang University

Zheng Zeqi

156055

The Second Affiliated Hospital to Nanchang University

Cheng Xiaoshu

156056

West China Hospital, Sichuan University

Chen Mao

156057

Xinqiao Hospital of Third Military Medical University

Huang Lan

156058

First People’s Hospital of Yunnan Province

Zhang Hong

156059

The First Affiliated Hospital, Sun Yat-Sen University

Dong Yugang

156060

Guangdong General Hospital

Feng Yingqing

156061

Nanfang Hospital, Southern Medical University

Xu Dingli

156062

The Affiliated Hospital of Xuzhou Medical College

Zhu Hong
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Table S1 (Continued)
Site number

Site name

Name of principle investigator

156063

Siping Central People’s Hospital

Wang Jianzhong

156064

Jilin Province People’s Hospital

Zhang Xuelian

156067

Tianjin People’s Hospital (Union Medicine Centre)

Yao Zhuhua

156071

Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University

Wang Jingfeng

156074

Lanzhou University Second Hospital

Bai Feng

156078

Zhejiang Provincial People’s Hospital

Qu Baiming

156082

Navy General Hospital

Li Tianchang

156083

No 4 Tianjing Central Hospital

Li Huanming

Sites initiated without subject
156041

Huashan Hospital Fudan University

Shi Haiming

156045

Shanghai Changzheng Hospital

Wu Zonggui
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