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Background-—Early clopidogrel administration to patients with acute myocardial infarction (AMI) has been demonstrated to
improve outcomes in a large Chinese trial. However, patterns of use of clopidogrel for patients with AMI in China are
unknown.

Methods and Results-—From a nationally representative sample of AMI patients from 2006 and 2011, we identified 11 944
eligible patients for clopidogrel therapy and measured early clopidogrel use, defined as initiation within 24 hours of hospital
admission. Among the patients eligible for clopidogrel, the weighted rate of early clopidogrel therapy increased from 45.7% in 2006
to 79.8% in 2011 (P<0.001). In 2006 and 2011, there was significant variation in early clopidogrel use by region, ranging from 1.5%
to 58.0% in 2006 (P<0.001) and 48.7% to 87.7% in 2011 (P<0.001). While early use of clopidogrel was uniformly high in urban
hospitals in 2011 (median 89.3%; interquartile range: 80.1% to 94.5%), there was marked heterogeneity among rural hospitals
(median 50.0%; interquartile range: 11.5% to 84.4%). Patients without reperfusion therapy and those admitted to rural hospitals
were less likely to be treated with clopidogrel.

Conclusions-—Although the use of early clopidogrel therapy in patients with AMI has increased substantially in China, there is
notable wide variation across hospitals, with much less adoption in rural hospitals. Quality improvement initiatives are needed to
increase consistency of early clopidogrel use for patients with AMI.

Clinical Trial Registration-—URL: https://www.clinicaltrials.gov/. Unique identifier: NCT01624883. ( J Am Heart Assoc.2015;4:
e001906 doi: 10.1161/JAHA.115.001906)
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C hina, a country of more than 1.3 billion people, faces a
marked increase in the incidence of acute myocardial

infarction (AMI). The World Bank estimates that by 2030,
23 million Chinese patients will experience AMI annually.1

To manage this rising burden of heart disease, it is
important that the Chinese healthcare system consistently
deliver highly effective interventions, especially those treat-
ments that can be delivered within existing infrastructure.
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The early use of clopidogrel, defined as use of the drug
within the first 24 hours of presentation for AMI, is an
important example of such intervention. The benefit of
clopidogrel has been established in numerous clinical
trials.2–4 Notably, the ClOpidogrel and Metoprolol in Myo-
cardial Infarction Trial (COMMIT), which was published in
2005 and conducted exclusively in China, demonstrated
that in-hospital clopidogrel treatment within 24 hours of
presentation of AMI resulted in a significant reduction in
major cardiovascular events.2 Based on this evidence, and
the COMMIT trial in particular, the Chinese guidelines
released in 2007 and 2010 have strongly endorsed the
early use of clopidogrel for patients with AMI. The European
Society of Cardiology and American College of Cardiology/
American Heart Association guidelines also make similar
recommendations.5–10

Antiplatelet therapies such as clopidogrel are generally
safe and have proven efficacy in the management of AMI and
the benefit of antiplatelet could extend beyond the acute
setting. In addition, because they are easy to administer, they
are particularly useful in a broad range of practice settings,
especially in rural hospitals with limited resources, which are
responsible for the care of more than 700 million Chinese
people.11

A registry analysis from the China Patient-centered eval-
uative assessment of cardiac events (PEACE)–Retrospective
AMI Study demonstrated that early clopidogrel use for
patients with ST-segment elevation myocardial infarction
(STEMI) increased substantially in the years following the
publication of COMMIT from 47.4% in 2006 to 82.1% in
2011.12 However, use in the broader Chinese AMI population
eligible for treatment, and the extent of variation in use
according to patient or hospital characteristics, such as region
and rural/urban location, have not been described. A detailed
assessment of changes in and correlates of early clopidogrel
use could facilitate future quality-improvement efforts that
aim to ensure that all eligible patients with AMI receive
clopidogrel appropriately.

Accordingly, we sought to evaluate the use of early
clopidogrel among patients with AMI in China from 2006 to
2011 using a nationally representative sample from the China
PEACE Retrospective AMI Study. Our objectives were the
following: (1) to examine regional and hospital-level variation
in the use of early clopidogrel therapy; and (2) to identify
characteristics of patients who did not receive early clopido-
grel therapy and the hospitals that seldom employed this
intervention. This analysis is part of the China PEACE study,
which was funded by the Chinese government and designed
to generate the knowledge to support future national quality-
improvement initiatives to enhance clinical care for patients
with AMI in China.

Methods

Design Overview of China PEACE–Retrospective
AMI Study
The design and methods of the China PEACE–Retrospective
AMI study have been published previously.12,13 In brief, we
developed a nationally representative sample of hospitaliza-
tions for AMI during 2001, 2006, and 2011 using a 2-stage
random sampling design. In the first stage, we identified
hospitals using a simple random sampling procedure within
each of the 5 study strata: Eastern-rural, Central-rural,
Western-rural, Eastern-urban, and Central/Western-urban
regions, since hospital volumes and clinical capacities differ
between urban and rural areas as well among the 3 official
economic–geographic regions (Eastern, Central, and Western)
of Mainland China. We considered Central and Western urban
regions together, given their similar per-capita income and
health services capacity. According to government docu-
ments, there were 6623 nonmilitary hospitals in 2011 in
China. We excluded prison hospitals, specialized hospitals
without a cardiovascular disease division, and traditional
Chinese medicine hospitals. In the 3 rural strata, the sampling
framework consisted of the central hospital (the largest
general hospital in the rural region with the greatest clinical
capacity for treating acute illness, including patients with AMI)
in each of the predefined rural regions (2010 central hospitals
in 2010 rural regions). In each of the 2 urban strata, the
sampling framework consisted of the highest-level hospitals
(ie, tertiary referral hospitals with advanced facilities) in each
of the predefined urban regions (833 hospitals in 287 urban
regions) (Figure 1). Since the majority of hospitals in China
are publicly owned and administered, hospital closure is rare.
We selected representative hospitals from 2011 to reflect
current practices and trace this cohort backward to 2006 and
2001 to describe temporal trends. In the second stage, we
drew cases based on the local hospital database for patients
with AMI in each year at each sampled hospital using
systematic random sampling procedures. Patients with AMI
were identified using International Classification of Diseases–
Clinical Modification codes, including versions 9 (410.xx) and
10 (I21.xx), when available or through principal discharge
diagnosis if available. Hospitals in China are mandated by the
Ministry of Health of China to list this information. If such a
database was not available, site coordinators manually
searched the written hospitalization log or electronic medical
record system for hospitalizations for AMI. Site coordinators
reviewed the original medical records in cases where the
diagnosis of AMI was uncertain.

We sampled 175 hospitals; 7 did not have admissions for
AMI and 6 declined participation. Examination of patient
databases from participating 162 hospitals yielded 31 601
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hospitalizations for AMI (3859 in 2001, 8863 in 2006, and
18 879 in 2011). We sampled 18 631 cases and finally
acquired medical records for 18 110 (97.2%) cases (Figure 1).

The Chinese government, which provided financial support
for the study, had no role in the design or conduct of
the study; in the collection, management, analysis, and

Identified potential patients with AMI in 2001, 2006, and 2011
(n=31,601)

Sampled cases
(n=18,631)

Patients with AMI in 2006 and 2011 
(n=13,801)

AMI cases remained  in the 
cohort (n=12,210)

Excluded (n=521)
• Unavailable medical chart (n=521)

Non-military hospitals in China in 2011
(n=6,623)

Eligible hospitals in rural regions
(n=2,195)

Sampled hospitals in rural regions
(n=105)

Participating hospitals
(n=162)

Excluded (n=13)
• No admissions for AMI (n=7)

-Urban hospital=5
-Rural hospital=2

• Declined participation (n=6)
-Urban hospital=2
-Rural hospital=4

Excluded (n=2,402)
• Prison hospitals (n=23)
• Specialized hospitals without cardiovascular 

disease division (n=687)
• Traditional Chinese Medicine hospitals 

(n=1,692)

Eligible hospitals in urban regions
(n=2,026)

Candidate hospitals for 
sampling in rural regions

(n=2,010)

Candidate hospitals for 
sampling in urban regions

(n=833)

Excluded:
Non-highest level 
hospitals in each 
urban area (n=1,193)

Excluded: 
Non-central hospitals 
in each rural area 
(n=185)

Sampled hospitals in urban regions
(n=70)

Simple random sampling Simple random sampling

Excluded (n=1,591)
• Transferred in (n=569)
• Transferred out  within 24h after admission 

(n=289)
• Died within 24h after admission (n=435)
• Discharged alive within 24h after admission 

(n=298)

Excluded (n=266)
• True allergy to clopidogrel (n=0)
• Active bleeding  at admission (n=112)
• History of hemorrhagic stroke (n=145)
• Any documented  contraindication to 

clopidogrel (n=9)

Excluded (n=4309)
• Uninterpretable medical chart (n=3)
• Duplicate (n= 108)
• Non-AMI  (n=1,564)
• Beyond the study periods (n=45)
• Developed AMI during hospitalization due to 

other reasons unrelated with AMI (n=290)
• Hospitalized in 2001 (n=2299)

Cases with available medical records
(n=18,110)

Systematic random sampling

Study   sample
(n=11,944)

Figure 1. Flow diagram of study sample. AMI indicates acute myocardial infarction.
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interpretation of the data; or in the preparation or approval of
the manuscript. The central ethics committee of the China
National Center for Cardiovascular Diseases approved this
study. All collaborating hospitals accepted the central ethics
approval except for 5 hospitals, which obtained local approval
by internal ethics committees. The study is registered at
www.clinicaltrials.gov (NCT01624883).

Study Sample
Patients with AMI eligible for early clopidogrel therapy were
identified as follows: only those patients with a definite
discharge diagnosis of AMI were included in the study sample.
In this study, we first excluded patients hospitalized in 2001
because clopidogrel was not approved for use in China until
August 2001.14 Among patients with AMI admitted in 2006 and
2011, we excluded patients who had been transferred from
another hospital because they might have received acute
treatments at another facility that were not documented in the
medical charts included in our study. In addition, we excluded
patients who transferred to another hospital, were discharged,
or died during the first 24 hours of admission because these
patients might not have had the opportunity to receive
clopidogrel therapy. Finally, we excluded patients who had
documented contraindications to clopidogrel therapy: true
allergy to clopidogrel, history of hemorrhagic stroke, active or
major bleeding (eg, active gastrointestinal bleeding, acute
hemorrhagic stroke, urogenital system bleeding, retroperito-
neal bleeding) at admission, or any other contraindication
documented by a physician in the medical record (eg, throm-
bocytopenia). The resulting cohorts are those who were eligible
for treatment with clopidogrel.

Data Collection
Data were collected via central medical chart abstraction using
standardized data definitions. We adopted a rigorous approach
to monitoring data abstraction quality, randomly auditing 5% of
medical charts throughout the study; overall variable abstraction
accuracy exceeded 98%. Data elements included demographic
information, clinical characteristics at admission, laboratory
parameters, in-hospital treatments, timing of care delivery, and
in-hospital clinical outcomes. Hospitals were defined as percu-
taneous coronary intervention capable if at least 1 patient
received percutaneous coronary intervention at that hospital in
the given study year. Hospital teaching status was derived from
an independent survey of hospital characteristics.

Outcome Variable
The primary outcome of this analysis was early use of
clopidogrel therapy, defined as the initiation of clopidogrel
within 24 hours of hospital admission.

Statistical Analysis
Continuous variables were described as median values with
interquartile ranges (IQR), and categorical variables were
described as frequencies with percentages. For age, which
was missing at a low rate (0.1%), we imputed the missing
values as the overall median. All the remaining variates had no
missing values. We employed Wilcoxon rank sum tests for
continuous variables and v2 tests for categorical variables to
compare differences between patients who did and did not
receive early clopidogrel therapy. We described the distribu-
tion of early clopidogrel use among eligible patients within the
5 defined regions, as well as in urban and rural hospitals. We
calculated rates of use for hospitals with at least 5 patients
with AMI in the given study year. To estimate the use of early
clopidogrel therapy among the entire Chinese population with
AMI, we applied weights proportional to the inverse sampling
fraction of hospitals within each stratum, as well as to
patients within each hospital, to account for differences in the
sampling fraction for each time period. Changes in the early
use of clopidogrel between the 2 time periods were evaluated
by the v2 test.

Factors independently associated with early clopidogrel
therapy were identified using a logistic regression model using
a generalized estimating equation accounting for clustering of
patients within hospitals. Predictor variables of interest were
selected on the basis of prior literature and clinical context.
These variables included demographics, cardiovascular risk
factors, medical history, clinical characteristics at admission,
use of reperfusion therapy, year of hospitalization, and
hospital characteristics. We transformed continuous vari-
ables, such as age and blood pressure, into categorical
variables using a fractional polynomial approach according to
clinically meaningful cut-off values, and then created dummy
variables. Backward selection (with a cutoff significance level
of 0.05) was used to identify factors predictive of early
clopidogrel use. Odds ratios (OR) and 95% CI were reported
for the fully adjusted models. All tests of statistical signifi-
cance were 2-sided, with a P<0.05 considered statistically
significant. Statistical analysis was performed using SAS
software (version 9.2, SAS Institute, Cary, NC) and R software
(version 3.0.2, R Foundation for Statistical Computing, Vienna,
Austria).

Results

Study Sample
There were 4468 patients with AMI in 2006 and 9333 in 2011.
We excluded patients who were transferred in from another
hospital (n=569), those who died (n=435), were dis-
charged (n=298), or were transferred out (n=289) within 24
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hours of hospital admission, and patients with documented
contraindications to clopidogrel (n=266), to identify a sample
of 11 944 patients with AMI who were eligible for early
clopidogrel therapy (Figure 1). The 3977 patients in 2006
represented 103 950 patients in 2006 across China, and the
7967 patients with AMI in our 2011 sample represented
216 558 patients across China, respectively.

Overall, the median age of the cohort was 66 years (IQR:
56 to 75), 69.6% were men, and 35.6% current smokers
(Table). Comorbidities were common: 51.0% of patients had
hypertension, 11.0% had a prior myocardial infarction, 10.4%
had a prior ischemic stroke, and 18.4% had diabetes.

Use of Early Clopidogrel Therapy
There was a significant increase in the use of early clopidogrel
from 41.5% in 2006 to 77.1% in 2011 (weighted proportions
of use: 45.7% in 2006, 79.8% in 2011; P<0.001). However,
there were significant geographic variations in the early use of
clopidogrel therapy (Figure 2). In 2006, the rate of early
clopidogrel therapy ranged from a low of 1.5% in the Western-
rural region to a high of 58.0% in the Eastern-urban region
(P<0.001), while in 2011 it varied from a low of 48.7% in the
Central-rural region to a high of 87.7% in the Central/
Western-urban region (P<0.001). In addition, there were
marked differences between the rate of early clopidogrel use
between rural and urban hospitals (P<0.001; Figure 3). From
2006 to 2011, the rate of early clopidogrel use in rural
hospitals increased significantly, but there was wide variation
in 2011 (median rate of early clopidogrel therapy in 2006: 0%
[IQR: 0% to 13.6%]; median rate of early clopidogrel therapy in
2011: 50.0% [IQR: 11.5% to 84.4%]; P<0.001). In contrast,
there was substantial heterogeneity in early clopidogrel
therapy between urban hospitals in 2006 (median rate of
use in 2006: 52.6% [IQR 6.1% to 82.1%]), but by 2011 the rate
of use had increased markedly and there was much less
variation (median rate of early clopidogrel therapy in 2011:
89.3% [IQR 80.1% to 94.5%]; P<0.001).

Patient and Hospital Characteristics Associated
With Early Clopidogrel Therapy
In the multivariable model, several patient characteristics
were associated with early clopidogrel therapy (Figure 4). For
example, patients with a prior ischemic stroke (OR 0.77; 95%
CI 0.64 to 0.93, P<0.001) and history of myocardial infarction
(OR 0.80; 95% CI 0.68 to 0.95, P<0.001) were significantly
less likely to receive early clopidogrel therapy. In contrast,
patients with STEMI (OR 1.32; 95% CI 1.11 to 1.56, P<0.001
compared to non-ST elevation myocardial infarction) or those
presenting with chest discomfort (OR 2.53; 95% CI 2.09 to

3.04, P<0.001) were more likely to receive early clopidogrel
therapy. Compared with patients not receiving reperfusion
therapy, those who received primary percutaneous coronary
intervention or fibrinolytic therapy were more likely to receive
early clopidogrel therapy (OR 4.16; 95% CI 2.22 to 7.80,
P<0.001 and OR 1.49; 95% CI 1.20 to 1.84, P<0.001,
respectively).

Hospital characteristics were also associated with use of
early clopidogrel therapy. Patients admitted to rural hospitals
(OR 0.51; 95% CI 0.31 to 0.84, P<0.001) were less likely to
receive early clopidogrel than patients admitted to urban
hospitals. In contrast, patients admitted to percutaneous
coronary intervention–capable hospitals and teaching hospi-
tals were more likely to receive early clopidogrel therapy (OR
3.65; 95% CI 2.33 to 5.72, P<0.001 and OR 1.80; 95% CI 1.08
to 2.99, P<0.001, respectively).

Discussion
In this large nationally representative study of patients with
AMI in China, we found a nearly 2-fold increase in the early
use of clopidogrel between 2006 and 2011. However,
significant gaps in the use of early clopidogrel therapy were
noted, especially in rural hospitals. In 2011, 6 years after
publication of the COMMIT trial, only 1 in 2 patients with AMI
received this efficacious therapy in rural hospitals, with 1
quarter of such hospitals providing early clopidogrel therapy
to only 1 in 9 eligible patients. The low rate of use in rural
hospitals contrasts sharply with that in urban hospitals, where
the median rate of use was almost 90%.

Although this study was descriptive and could not identify
the reasons for the increase in the use of clopidogrel over this
5-year period, it is likely that the accumulation of evidence
demonstrating the benefit of early clopidogrel therapy has
contributed to the adoption of this strategy in recent years.
Specifically, in 2005, the COMMIT trial, which enrolled more
than 45 000 Chinese patients, established that early clop-
idogrel therapy reduced mortality and major vascular events
in patients with AMI. Dissemination of the results of COMMIT,
which are directly applicable to Chinese patients with AMI,
was probably an important driver of the marked increase in
the use of early clopidogrel therapy that we observed in this
analysis. In addition, clopidogrel became a national basic drug
in 2004, meaning that medical insurance covered part of its
cost.15 Meanwhile, healthcare reform in China, which
expanded medical insurance coverage to 90% of the popula-
tion by 2011, may have also contributed to the improvement
in the use of early clopidogrel therapy.16

A number of factors may explain the disparities between
rural and urban hospitals. Differences in per capita income,
which are marked between urban and rural China, may
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Table. Baseline Characteristics for Patients Hospitalized With and Without Early Clopidogrel Therapy

Characteristics
Total
N (%)

Early Clopidogrel Use
N (%)

Not Early Clopidogrel Use
N (%) P Value

All eligible patients 11 944 7795 (65.3) 4149 (34.7)

Demographics

Age, y 0.086

<55 2616 (21.9) 1849 (23.7) 767 (18.5)

55 to 64 2791 (23.4) 1873 (24.0) 918 (22.1)

65 to 74 3487 (29.2) 2177 (27.9) 1310 (31.6)

≥75 3050 (25.5) 1896 (24.3) 1154 (27.8)

Gender <0.001

Female 3626 (30.4) 2242 (28.8) 1384 (33.4)

CVD risk factors

Prior hypertension 6086 (51.0) 4179 (53.6) 1907 (46.0) <0.001

Prior diabetes 2195 (18.4) 1539 (19.7) 656 (15.8) <0.001

Currently smoking 4253 (35.6) 3092 (39.7) 1161 (28.0) <0.001

Medical histories

Ischemic stroke 1244 (10.4) 787 (10.1) 457 (11.0) 0.118

Myocardial infarction 1311 (11.0) 859 (11.0) 452 (10.9) 0.834

PCI 258 (2.2) 216 (2.8) 42 (1.0) <0.001

Clinical characteristics at admission

Chest discomfort 10 968 (91.8) 7333 (94.1) 3635 (87.6) <0.001

Cardiogenic shock 517 (4.3) 314 (4.0) 203 (4.9) 0.027

BP, mm Hg 0.049

SBP ≥180 or DBP ≥110 998 (8.4) 623 (8.0) 375 (9.0)

AMI type 0.969

STEMI 10 049 (84.1) 6559 (84.1) 3490 (84.1)

Reperfusion therapies <0.001

No reperfusion 8334 (69.8) 5065 (65.0) 3269 (78.8)

Fibrinolytic therapy 2251 (18.8) 1446 (18.6) 805 (19.4)

Primary PCI 1359 (11.4) 1284 (16.5) 75 (1.8)

Hospital characteristics

Teaching hospital 9552 (80.0) 6836 (87.7) 2716 (65.5) <0.001

PCI-capable hospital 7863 (65.8) 6333 (81.2) 1530 (36.9) <0.001

Economic–geographic region <0.001

Eastern 6883 (57.6) 4789 (61.4) 2094 (50.5)

Central Central 1435 (18.4) 1161 (28.0)

Western 2465 (20.6) 1571 (20.2) 894 (21.5)

Urban/rural <0.001

Urban 7271 (60.9) 5613 (72.0) 1658 (40.0)

Rural 4673 (39.1) 2182 (28.0) 2491 (60.0)

Year <0.001

2006 3977 (33.3) 1651 (21.2) 2326 (56.1)

2011 7967 (66.7) 6144 (78.8) 1823 (43.9)

BP indicates blood pressure; CVD, cardiovascular disease; DBP, diastolic blood pressure; PCI, percutaneous coronary intervention; SBP, systolic blood pressure; STEMI, ST-segment
elevation myocardial infarction.
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influence medical resource utilization.17 Despite the progress
of healthcare reform, medical insurance still does not cover
the full cost of clopidogrel therapy. A single dose of
clopidogrel (75 mg) costs about 20 Yuan (�3.25 US dollars

or 3 Euros),18 which is approximately equal to the average
daily income in rural regions in 2011, meaning that the cost of
clopidogrel therapy may be limiting, especially in rural
regions.11 In addition, most urban hospitals are tertiary
hospitals, which are more commonly staffed with cardiovas-
cular specialists; the availability of practitioners with greater
condition-specific expertise in urban areas may explain the
greater adoption of AMI-specific evidence-based care.

In addition to the lower rate of use of early clopidogrel
therapy in rural hospitals, there was also notable variation
among hospitals, suggesting heterogeneity in the structure
and function of rural health systems. Differential investment
in healthcare capacity may explain this variation. Our study
noted that the Western-rural region had the largest increase in
the use of early clopidogrel therapy. This may reflect
governmental investments in this region, including a special
program for physicians’ education with the objective of
improving clinical practice.19 For example, urban hospitals in
the Western region sent experts with more than 13 600 visits
to support physicians in rural hospitals from 2005 to 2010,19

which might also improve physicians’ diagnosis and treatment
level. There may be other reasons for this variation, and the
sheer size of the population of rural China (700 million)
underscores the importance of further analysis.11

Our study found that certain patient characteristics were
associated with failure to provide early clopidogrel therapy.
For example, patients with a history of ischemic stroke or
myocardial infarction were less likely to receive early
clopidogrel therapy, although these patients may even benefit
more than other patients without these conditions.20 This
observation may reflect a risk–treatment paradox that has
been described in other settings. Patients who did not present
with overt symptoms of AMI (such as chest discomfort) were
less likely to be treated, which may reflect uncertainty about
the diagnosis of AMI. Patients with non–ST-segment acute
myocardial infarction were less likely to receive early
clopidogrel therapy, similar to findings in the United States.21

This pattern might occur because patients with STEMI are
usually identified rapidly after hospital presentation based on
initial electronic cardiogram findings. Conversely, identifica-
tion of patients with non–ST-segment acute myocardial
infarction can be clinically challenging due to the frequent
initial lack of definitive electrocardiographic changes and to
uncertainty about the definition of AMI with elevated cardiac
troponin levels for patients who do not have persistent ST
elevation when first seen. In addition, the early treatment of
patients with clopidogrel was strongly associated with the
provision of reperfusion therapy, so this effect may be driven
by greater cardiologist involvement in early hospitalization
treatment.

Although international guidelines strongly recommend
early clopidogrel therapy for patients with AMI, this is the

Figure 3. The variation in early clopidogrel therapy between
hospitals in rural areas and urban hospitals in 2006 and 2011.
P<0.001 for the difference between rural and urban.

Figure 2. The proportion of early clopidogrel therapy stratified
by region among patients with acute myocardial infarction.
P<0.001 for changes between 2006 and 2011, P<0.001 for
changes in all regions. Error bar indicates 95% CI. C/WU indicates
Central/Western-urban; CR, Central-rural; ER, Eastern-rural; EU,
Eastern-urban; WR, Western-rural.
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first nationally representative study to evaluate the use of this
strategy in any country. The few available studies conducted
in developed countries have shown that early clopidogrel
therapy was widely used. In Europe, a prospective survey
involving hospitals in 47 countries noted that 91% of patients
with AMI received early clopidogrel therapy,22 while in the
Unites States, a registry-based study found that the rate of
this intervention in 2009 was 87.1% in patients with STEMI.21

While urban hospitals in China are now approaching the rates
achieved in these developed healthcare systems, use in rural
hospitals is lagging.

The findings of our study also have important implications
for efforts to improve the quality of AMI care in China. Some
6 years after the results of the COMMIT study demonstrated
direct evidence of benefit of this intervention in the Chinese
population, early clopidogrel therapy is not a routine inter-
vention in all Chinese hospitals, particularly those in rural
areas. By quantifying the magnitude of underutilization,
characterizing the disparity between urban and rural hospitals,
identifying wide variations among rural hospitals, and under-
standing the factors associated with early clopidogrel therapy,
our study provides important information to inform future

Figure 4. Factors associated with early use of clopidogrel in multivariable model.
Variables with a significant association with early use of clopidogrel are shown along the
vertical axis. The strength of effect is shown along the horizontal axis with the vertical solid
line demarking an odds ratio (OR) of 1 (that is, no association); estimates to the right (that
is, >1) are associated with greater likelihood of early clopidogrel use, while those to the left
(that is, <1) indicate association with reduced likelihood of early clopidogrel use. Each
square and line represents the point estimate of the effect of that variable in the model,
while the line shows the 95% CI. PCI indicates percutaneous coronary intervention; STEMI,
ST-segment elevation myocardial infarction.
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quality-improvement initiatives. In addition, the factors asso-
ciated with use of early clopidogrel therapy are likely to apply
to new antiplatelet agents, such as ticagrelor. Future national
quality-improvement efforts could include early clopidogrel
therapy as a national quality measure, strengthening educa-
tion to improve clinical knowledge, and improving the
structural inadequacies of the systems of care.

Several limitations of our study should be considered. First,
we cannot exclude the possibility that some patients had
undocumented contraindications to early clopidogrel therapy
and were classified as eligible; however, this is unlikely to
explain the magnitude of underutilization of the therapy
among patients cared for in rural hospitals. Second, some
factors (eg, physicians’ opinion on clopidogrel therapy), which
might affect the use of early clopidogrel therapy, were not
measured and could have provided more insight into the
observed variations. Finally, we were unable to investigate
system-level factors that may have influenced prescribing
practices, such as the availability of clopidogrel.

In conclusion, there has been marked improvement in the
use of early clopidogrel therapy for patients with AMI in China.
However, there are disparities in the use of this intervention
between rural and urban regions, with lower rates of use and
greater variation in use among hospitals in rural regions.
National policies and initiatives, with a particular focus on
rural hospitals, are needed to improve early clopidogrel
therapy and patient outcomes.
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