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ABSTRACT 

Background: Despite recent improvements in the hos- 
pital treatment of ACS, little is known about current 
cardiological practice in China or use of evidence- 
based approach in Chinese hospitals. Methods: A 
questionnaire about doctor-reported hospital man- 
agement of ACS was posted to the head of the cardi- 
ology department of 1397 hospitals across 30 pro- 
vinces of China. Reported use of various clinical pro- 
cedures and treatments were analysed and compared 
between different types of hospital. Results: Of the 
1029 (74%) hospitals that responded, 43% were tier 
III (tertiary) hospitals. For STEMI, primary PCI was 
used as the main reperfusion therapy by 50.2% of tier 
III and 9.3% of tier II/I (secondary) hospitals. Most 
of hospitals also used various proven therapy rou- 
tinely for STEMI and NSTEMI/UA, including anti- 
platelet therapy (98% and 93%), anticoagulant (96% 
and 90%), statin (97% and 94%), oral β-blockers 
(87% and 86%) and ACE-I (88% and 83%). How- 
ever, certain therapies with little or no proven value 
(eg, G.I.K., magnesium and Chinese tradition medi-
cine) remained used routinely by 25% - 40% of tier 
II/I hospitals. After discharge, statin, antiplatelet, 
β-blockers and ACE-I were reportedly used routinely 
by 85% - 95% of the responders for secondary pre-
vention. Conclusions: With a few exceptions, doc-
tor-reported hospital management of ACS in China is 
largely consistent with that recommended by current 
guidelines. Large nationwide registries are needed to 
assess long-term adherence to treatments after hos- 
pital discharge. 
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1. INTRODUCTION 

During the past few decades the population mortality rate 
from cardiovascular disease has declined substantially in 
most developed countries, due partly to changes in risk 
factors and partly to improved treatment and medical 
care for patients [1-3]. However, in many developing 
countries such as China, the population mortality rates 
from acute coronary syndromes (ACS) and other related 
conditions are still increasing, probably reflecting mainly 
a corresponding increase in the population disease inci- 
dence [4]. In China, various proven treatments for ACS 
(e.g., statin, aspirin, clopidogrel, β-blocker, ACE-I) have 
become widely available, and there are national guide- 
lines to facilitate implementation of evidence-based pa- 
tient care [5-9]. Nevertheless, recent studies have docu- 
mented large variations in management of ACS across 
different hospitals and regions of China, with substantial 
under-, over- and inappropriate treatments of many pa- 
tients with ACS [10-14]. Several factors could contribute 
to the observed variations in clinical practice, including 
perceived benefits by doctors, provision of a health care 
system, side-effects related to a particular treatment and 
self-perceived risk and benefit by patients for certain 
treatments. In China, ACS managements in hospitals are 
largely determined by responsible cardiologists, so they 
are more sensitive to any emerging evidence from large 
trials or recommended changes in clinical guidelines. 
There is, however, little direct evidence of about cur- 
rent cardiological practice in China, in particular whether 
the clinical practice in China has been influenced by the 
evidence from large clinical trials compared to that 1 - 2 
decades years ago. We report here the results from a 
large nationwide survey of the doctor-reported hospital *Corresponding author. 
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management of ACS in over 1000 hospitals across 30 
regions of China, and compare them to the findings from 
a similar survey conducted over 10 years ago. 

2. METHODS 

A total of 1397 hospitals in 30 provinces and municipali- 
ties throughout China were invited to participate in a 
cross-sectional survey of current management of ACS 
during 2010. These hospitals were identified from vari- 
ous sources, including a hospital directory from the Chi- 
nese Society of Cardiovascular Medicine, previous col- 
laborative networks and recommendations from col- 
leagues. In China, all hospitals are classified into three 
main ranks: Tier III (tertiary) with more than 500 beds; 
Tier II (secondary) with 100 - 499 beds, Tier I (primary) 
with 20 - 99 beds and limited capacity. Since few ACS 
patients in China are treated in tier I (primary) hospitals 
the current survey involved mainly tertiary and secon- 
dary hospitals. A standard questionnaire, with a pre-ad- 
dressed and postage-paid return envelope, was mailed to 
a named senior physician (usually the head of depart- 
ment) or, if this was unknown, to the unnamed head of 
the cardiology department in each hospital. In addition to 
personal and hospital information, the questionnaire co- 
vered a wide range of issues related to the general man- 
agement of ACS in hospital (e.g., number of patients 
admitted, types and time delay of diagnostic tests, length 
of hospital stay), and to routine treatments given to ACS 
patients both in hospital and at discharge. Prior to the 
start of the main survey, the questionnaire was tested in 
10 hospitals, after which minor modifications were made 
both to the questionnaire and to the survey procedures. 

The survey took place from May to August in 2010. 
Non-responders were reminded with a letter and/or tele-
phone call. Of the 1397 hospitals that were initially con-
tacted, 1068 (76%) responded by the end of August 2010. 
Of those, 39 (3.6%) did not wish to complete the ques-
tionnaire or to be contacted further, leaving 1029 (74%) 
with completed questionnaire data. Each returned ques-
tionnaire was checked, coded and then entered into the 
computer twice at the study coordinating centre in Bei-
jing. Where the returned questionnaire was incomplete or 
there were inconsistencies, further queries were made 
directly to the responding doctor. 

Differences in treatment and management of ACS pa- 
tients between tertiary and secondary hospitals were 
tested, using the Pearson Chi square test for differences 
between proportions, and the Student t-test to compare 
means. All tests were two-sided, and those with P < 0.05 
were considered to be statistically significant. SAS 9.2 
was used for all analyses. 

3. RESULTS 

Overall, of the 1029 hospitals that responded with a 

completed questionnaire, 89% were from cardiology 
department. Of the responders, 89% were head of the 
department, 90% were consultants and 47% were inter- 
ventional cardiologist. Of the 1029 hospitals surveyed, 
446 (43%) were tertiary hospitals and the remainder 
were secondary (55%) or primary (2%) hospitals. In the 
present report results from only 2% of primary hospitals 
were combined together with secondary hospitals. As 
expected, the tertiary hospitals were generally larger than 
the secondary hospitals (mean: 1080 hospital beds vs. 
448; P < 0.0001), and admitted more ACS patients annu- 
ally (646 vs. 337; P < 0.0001). The percentages of tertiary 
hospitals having access to different treatments and facili- 
ties were also higher: Coronary Care Unit (CCU) (93.5% 
vs. 76.7%; P < 0.0001), catheter lab (90.4% vs. 32.2%; P 
< 0.0001), direct access to Percutaneous Coronary Inter- 
vention (PCI) (67.5% vs. 18.0%; P < 0.0001), perform- 
ing Coronary Artery Bypass Graft (CABG) (60.1% vs. 
5.1%; P < 0.0001). The average length of hospital stay 
for ACS patients was marginally shorter in tertiary hos- 
pitals (P = 0.03) (Table 1). At admission, three main 
diagnostic tests for ACS (CK, CK-MB and troponin I/T) 
were reported from all types of hospital, and the testing 
results were usually available within 2 hours. 

Of the ACS admissions annually, over a half were re- 
ported to involve unstable angina (56%), with the pro- 
portion of STEMI and NSTEMI/UA being about 25% 
and 18% respectively. A wide range of routine therapies 
for ACS for the first 24 hrs following hospital admission 
were reported (Table 2). For STEMI, the routine use of 
reperfusion therapy, either by primary PCI or thromboly- 
sis, was reported by 77.8% of all hospitals. Routine use 
of antiplatelet therapy (mainly dual antiplatelet therapy), 
statin, anticoagulant (mainly low molecular weight hepa- 
rin), nitrates, oral β-blocker and ACE-I were also re-
ported by most responders, both for STEMI and NST- 
EMI/UA patients. In addition, there was also moderate 
use of G.I.K. and magnesium (i.v.), with the reported pro- 
portion of routine use being about 20% - 30% for both 
STEMI and NSTEMI/UA. Although the routine use of i.v. 
β-blocker or calcium antagonists was relatively rare, se- 
lective use in responding hospitals was about 22% - 47% 
(Table 2). Table 3 shows the proportions of hospitals 
reporting routine use of various treatments for ACS, by 
type of hospital. For STEMI, the percentage reporting 
routine use of any reperfusion therapy was significantly 
higher in tertiary than in secondary hospitals (82.1% vs. 
74.6%; P = 0.0004). Moreover, 20% more tertiary hospi- 
tals used primary PCI as the main reperfusion therapy 
(44.4% vs. 21.3%; P < 0.0001), whereas the opposite 
was true for thrombolysis (45.1% vs. 68.4%; P < 0.0001). 
In addition, the percentage reporting a time of less than 3 
hours for door-to-needle time for primary PCI was sig- 
nificantly higher in Tertiary hospitals (25% vs. 16%;  
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Table 1. Hospital characteristics and routine management of ACS by type of hospital. 

All hospitals Tertiary hospitals Secondary hospitals 
Hospital characteristics 

(n = 1029) (n = 446) (n = 583) 
P value 

Total no. of hospital beds 721 1080 448 <0.0001 

No. of ACS admitted annually 471 646 337 <0.0001 

% having CCU* 83.9 93.5 76.5 <0.0001 

% performing CABG§ 29.0 60.1 5.1 <0.0001 

% having Catheter Lab  57.4 90.4 32.2 <0.0001 

% having direct access to PCI‡ 39.5 67.5 18.0 <0.0001 

% using primary PCI for STEMI  27.0 50.2 9.3 <0.0001 

% using thrombolysis for STEMI  59.7 30.0 82.3 <0.0001 

% having various diagnostic tests     

CK† 97.3 97.8 96.9 NS 

CK-MB|| 97.6 99.6 96.1 0.0003 

Troponins (I or T) 86.8 94.7 80.8 <0.0001 

% with average length of hospital stay for ACS     

<1 week 4.3 6.1 2.9  

1 - 2 week 83.3 83.0 83.5 0.03 

≥ 3 week 12.4 11.0 13.6  

Mean     

*CCU: Coronary Care Unit; §CABG: Coronary Artery Bypass Graft; ‡PCI: Percutaneous Coronary Intervention; †CK: Creatine Kinase; ||CK-MB: Creatine 
phosphokinase MB isoenzyme. 

 
Table 2. Reported use of emergency treatments for different types of ACS during the first 24 hours of hospital admission among 
1029 hospitals. 

STEMI NSTEMI/UA 

Routinely for 
most patients 

Selectively for 
some patients 

Rarely or never 
used 

Routinely for 
most patients 

Selectively for 
some patients 

Rarely or 
never used 

Treatments 

% % % % % % 

Frequently used       

Any reperfusion therapy 77.8 19.8 2.3 - - - 

Thrombolysis 58.3 32.7 9.0 - - - 

Primary PCI* 37.1 34.4 28.6 - - - 

Any antiplatelet 98.0 1.7 0.4 93.0 3.7 3.3 

Aspirin plus clopidogrel 85.7 10.1 4.2 78.8 13.1 8.1 

Aspirin alone 12.2 26.6 61.1 14.1 25.5 60.5 

GP IIb/IIIa antagonist§ 4.1 30.9 65.0 3.4 25.4 71.2 

Any anticoagulant 95.5 3.7 0.8 90.2 5.3 4.5 

LMWH‡ 93.5 4.7 1.8 88.7 5.6 5.6 

UFH† 13.7 15.5 70.8 8.9 13.0 78.0 

Statin 97.0 2.1 0.9 93.7 2.9 3.4 

Nitrates (oral or i.v.) 87.9 10.7 1.4 85.2 10.7 4.1 

Oral β-blocker 87.6 11.1 1.4 85.7 10.7 4.1 

ACE inhibitor 86.7 12.4 0.9 83.4 12.3 4.3 

Moderately used       

G.I.K.|| 32.8 33.3 33.8 29.3 33.4 37.3 

Magnesium (i.v.) 20.9 32.5 46.6 19.1 30.3 50.5 

Rarely used       

Intravenous β-blocker 10.9 25.3 63.8 9.2 22.0 68.8 

Ca++ antagonist 8.0 44.3 47.7 9.9 47.4 42.7 

Defibrase 1.3 6.5 92.2 1.1 5.5 93.4 

*Restricted to hospitals with catheter lab; §GP IIb/IIIa antagonist: Glycoprotein IIb/IIIa antagonist; ‡LMWH: Low molecular weight heparin; †UFH: Unfrac-
tionated heparin; ||G.I.K.: Glucose Insulin potassium (K) infusion. 
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Table 3. Reported routine use of various treatments during the first 24 hours of hospital admission for ACS by type of hospital. 

STEMI NSTEMI/UA 

Tertiary hospitals Secondary hospitals P value Tertiary hospitals Secondary hospitals P value 

(n = 446) (n = 583)  (n = 446) (n = 583)  
Treatments 

% %  % %  

Frequently used       

Any reperfusions therapy 82.1 74.6 0.004 - - - 

Thrombolysis 45.1 68.4 <0.0001 - - - 

Primary PCI* 44.4 21.3 <0.0001 - - - 

Any antiplatelet 98.9 97.3 NS 93.5 92.6 NS 

Aspirin plus clopidogrel 94.6 78.9 <0.0001 89.0 71.0 <0.0001 

Aspirin alone 4.3 18.4 <0.0001 4.3 21.6 <0.0001 

GP IIb/IIIa antagonist§ 8.1 1.0 <0.0001 6.3 1.2 <0.0001 

Any anticoagulant 96.9 94.7 NS 91.9 88.9 NS 

LMWH‡ 94.2 93.0 NS 89.9 87.8 NS 

UFH† 15.2 12.5 NS 9.4 8.6 NS 

Statin 98.7 95.7 0.006 95.5 92.3 0.03 

Nitrates (oral or i.v.) 87.2 88.5 NS 84.8 85.6 NS 

ACE inhibitor 86.3 87.0 NS 84.1 82.8 NS 

Oral β-blocker 86.1 88.7 NS 85.2 85.2 NS 

Moderately used       

G.I.K.|| 24.9 38.9 <0.0001 21.7 35.0 <0.0001 

Magnesium  14.8 25.6 <0.0001 13.5 23.5 <0.0001 

Rarely used       

Intravenous β-blocker 7.8 13.2 <0.006 7.2 10.8 0.046 

Ca++ antagonist  7.4 8.4 NS 11.2 8.9 NS 

Defibrase 0.4 1.9 0.04 0.2 1.7 0.02 

*Restricted to hospitals with catheter lab; §GP IIb/IIIa antagonist: Glycoprotein IIb/IIIa antagonist; ‡LMWH: Low molecular weight heparin; †UFH: Unfrac-
tionated heparin; ||G.I.K.: Glucose Insulin potassium (K) infusion. 

 
P < 0.03; data not shown in Table 2). Routine use of dual 
antiplatelet therapy was significantly higher in the terti- 
ary than in secondary hospitals, both for STEMI (94.6% 
vs. 78.9%, P < 0.0001) and for NSTEMI/UA patients 
(89% vs. 71%; P < 0.0001). There was no apparent dif- 
ference between Tertiary and Secondary hospitals in per- 
centages reporting the other frequently used treatments 
(Table 3). 

The proportion of reported routine use of moderately 
(i.e., G.I.K. and i.v. magnesium) and rarely used treat-
ments (i.e. i.v. β-blockers) was significantly higher in 
secondary than in tertiary hospitals, both for STEMI 
(G.I.K.: 38.9% vs. 24.9%; magnesium: 25.6% vs. 14.8%; 
i.v. β-blockers: 13.2% vs. 7.8%) and NSTEMI/UA (G.I.K.: 
35.0% vs. 21.7%; magnesium: 23.5% vs. 13.5%; i.v. β-blo- 
ckers: 10.8% vs. 7.2%) (Table 3). After the initial 24 
hours of hospitalisation, there was little change in the 
overall patterns of treatments both for STEMI and 
NSTEMI/UA (data not shown), except that over a quarter 

of responders reported routine use of Traditional Chinese 
Medicine (TCM) in hospital and the percentage was 
about twice as high in secondary as in tertiary hospital 
(33% vs. 18%; P < 0.0001, data not shown in tables). 

Several proven therapies were all reported as being in 
routine use for secondary prevention for ACS after hos- 
pital discharge, including statin (96.4%), antiplatelet 
agent (95.1%), oral β-blocker (90.6%), ACE-I (84.5%) 
and oral nitrate (59.4%) (See Table 4). Angiotensin II 
antagonist (26.0%), anticoagulant (17.0%) and TCM 
(14.9%) therapies were also used routinely but by a 
smaller percentage of hospitals. Other treatments such as 
calcium antagonist, diuretics and homocysteine, were 
used selectively by a high percentage of hospitals (~60% 
for calcium antagonist and diuretics). For most secon- 
dary prevention treatments, there were no substantial 
differences in reported routine use between tertiary and 
secondary hospitals (Table 5). Compared with secondary 
hospitals physicians at tertiary hospitals were more likely 
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Table 4. Reported use of secondary prevention treatments for ACS patients after discharge in 1029 hospitals. 

Routinely for most patients Selectively for some patients Rarely or never used 
Treatments 

% % % 

Frequently used    

Any lipid lowering 96.4 2.8 0.8 

Statin 96.4 2.8 0.8 

Other 1.7 17.3 81.0 

Any antiplatelet 95.1 4.5 0.4 

Aspirin plus clopidogrel 49.8 41.6 8.6 

Aspirin alone 45.4 23.4 31.2 

Oral β-blocker 90.6 8.6 0.8 

ACE inhibitor 84.5 14.3 1.2 

Oral nitrate 59.4 35.1 5.5 

Moderately used    

Angiotensin II antagonist 26.0 66.2 7.8 

Anticoagulant 17.0 9.7 73.3 

TCM*  14.9 50.0 35.2 

Rarely used    

Ca++ antagonist 6.8 59.3 33.9 

Diuretics 2.4 64.3 33.2 

Homocysteine lowering  1.5 13.1 85.4 

*Traditional Chinese Medicine. 

 
Table 5. Reported routine use of secondary prevention treatments for ACS patients by type of hospital. 

Tertiary hospitals Secondary hospitals P value 

(n = 446) (n = 583)  Treatments 

% %  

Frequently used    

Any lipid lowering 98.2 95.0 0.007 

Statin 98.2 95.0 0.007 

Other 1.6 1.9 NS 

Any antiplatelet 95.5 94.9 NS 

Aspirin plus clopidogrel 62.8 39.8 <0.0001 

Aspirin alone 32.7 55.1 <0.0001 

Oral β-blocker 92.2 89.4 NS 

ACE inhibitor 85.2 84.0 NS 

Oral nitrate agents 54.3 63.3 0.0035 

Moderately used    

Angiotensin II antagonist 30.3 22.8 0.007 

Anticoagulant 18.4 16.0 NS 

TCM* 8.7 19.6 <0.0001 

Rarely used    

Ca++ antagonist 6.7 6.9 NS 

Diuretics 1.6 3.1 NS 

Homocysteine lowering 1.1 1.7 NS 

*Traditional Chinese Medicine. 
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to use dual antiplatelet therapy (62.8% vs. 39.8%) and 
angiotensin II antagonist (30.3% vs. 22.8%), but less 
likely to use oral nitrate agents (54.3% vs. 63.3%) and 
TCM (8.7% vs. 19.6%). 

Apart from secondary prevention treatments, the large 
majority of responders also strongly endorsed various 
lifestyle and primary preventive measures for ACS, in- 
cluding smoking cessation (99%), physical exercise 
(93%), dietary changes (99%) and proper control of 
blood glucose (99%), blood pressure (99%) and blood 
lipid (99%), with little difference between different types 
of hospitals (data not shown). However, the proportions 
who reported providing routine advice to ACS patients 
on prevention of depression and the flu vaccination was 
relatively low (61% and 14% respectively). 

4. DISCUSSION 

This is one of the largest surveys on the doctor-reported 
hospital management of ACS ever conducted in China. 
Although the survey did not involve a nationally repre- 
sentative sample, it included more than 1000 large and 
secondary sized hospitals from 30 regions in China, 
which are responsible for the care of most of ACS pa- 
tients in the population. So the study findings should 
reflect to a large extent the current clinical practice on 
hospital treatments for ACS in China. The study showed 
that while a range of proven effective treatments for ACS 
were used routinely by most physicians, there was also 
significant inappropriate use of some treatments that 
have little or no proven value (e.g., G.I.K., magnesium, 
TCM), especially in secondary hospitals. Moreover, 
there was also significant under-use of certain effective 
treatments, especially dual antiplatelet therapy of aspirin 
plus clopidogrel. 

The present survey provided information about what 
doctors say they do rather than what they may actually 
do in practice. Also, their views could be potentially bi- 
ased as some of them have collaborated with us before 
on various trials, and also some respondents may give 
answers that are intended to please the researchers. Even 
replies made in good faith may be less accurate than a 
careful audit of actual practice. Nevertheless, the hospital 
treatments are largely dictated by doctors’ decisions. The 
overall findings in the present study of doctor-reported 
hospital managements are highly compatible with those 
reported in a few registry studies of ACS in certain parts 
of China [15] and in large randomised trials of ACS 
[16-18]. In a prospective registry study of 2973 ACS pa- 
tients from 51 large or specialised hospitals in 18 regions 
of China conducted in 2004-5 [15], 53% of STEMI pa- 
tients received primary PCI as the main reperfusion 
therapy, and the proportions who received antiplatelet 
therapy, β-blockers, ACE inhibitors and statin were also 
very high: 98%, 75%, 76% and 88% respectively [19].  

Similarly, in a large randomised trial of 45,852 STEMI 
patients from 1250 hospitals in China during 1999-2005 
[16-18], the proportions who received non-study related 
fibrinolytic therapy (within 12 hours of symptom onset), 
anticoagulant, ACE-I and nitrate were 65%, 75%, 68%, 
and 94% respectively. In that trial, no data were available 
about use of statin, magnesium and G.I.K., but the use of 
diuretic and calcium antagonist was 23% and 12% re- 
spectively, which is compatible with the present study 
findings. The doctor-reported hospital management of 
ACS in China, at least in tertiary hospitals, is also con- 
sistent with that seen in many Western countries. For 
example, in the GRACE registry study of 12,666 unse- 
lected ACS patients from 94 European hospitals in 1999- 
2001 [20,21], 55% of STEMI patients received primary 
PCI immediately after hospital admission, whereas the 
proportion who received antiplatelet therapy, β-blockers, 
ACE inhibitors and statin in hospital was 95%, 81%, 
66% and 48% respectively. Since recommended use of 
statin in ACS was relatively recent, the relatively lower 
percentage of statin use in GRACE compared with the 
current survey may chiefly reflect the difference in time 
period when the surveys were done. However, despite 
widespread reported use of various proven effective 
treatments, the reported uses of a number of treatments 
shown previously by large randomised trials to have little 
or no net clinical benefits (such as G.I.K. and magnesium 
[22]) are also very high, especially those of secondary 
hospitals. Likewise, the reported use of Traditional Chi-
nese Medicine (TCM) is also high especially in secon- 
dary-sized hospitals, despite the lack of reliable evidence 
from large randomised trials about their efficacy and 
safety. These survey findings reflect an empirical ap- 
proach towards many existing treatments that have ex- 
isted for many decades, even though an evidence-based 
approach towards management of ACS have also been 
adopted to a large extent in China over the last few dec- 
ades. 

One of the major changes in the doctor-reported hos- 
pital management of ACS in China over the last 10 - 15 
years has been the rapid increase in the use of interven- 
tional procedures for ACS, driven probably partly by its 
improved efficacy compared with other treatments and 
partly by financial incentives. In 1996 only 51 hospitals 
in China were able to perform PCI for ACS [23], but 
ever since there has been a 40% annual increase in the 
number of cases performed. Consequently, the total num- 
ber of PCI cases involving coronary stents has increased 
by almost 50-fold, from about 3000 cases in 1996 to 
about 145,000 in 2007 [23]. The present survey confirms 
this trend: about 90% of the relatively unselected tertiary 
hospitals have a catheter lab and 44% also reported that 
primary PCI is used routinely for STEMI. The wide- 
spread use of primary PCI for STEMI has also resulted  
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in the gradual decline in the use of fibrinolytic agents as 
main reperfusion therapy. In a similar survey conducted 
in 1998 of 1919 hospitals in China [24,25]), the use of 
thrombolysis as main reperfusion therapy for STEMI in 
tertiary hospitals was 42% compared with 30% in the 
present survey (Table 1). It is of interest that even in 
secondary hospitals about a third had now have a cathe- 
ter lab despite recent policy by the health authority in 
China to restrict secondary hospitals from having a ca- 
theter lab because of capacity and safety concerns. The 
reported use of statin has also increased substantially 
during the same period, reflecting a significant impact of 
large randomised trials on clinical practice [26,27]. Like- 
wise, the reported routine use of oral β-blocker has also 
doubled since late 1990s, from 43% in 1998 (Figure 1) 
to 88% in the present survey. Despite the reported use of 
oral β-blocker for ACS was very high, reported use of i.v. 
β-blocker as an emergency treatment for ACS is very 
limited (7%), probably reflecting the impact of a recent 
large randomised trial conducted in China of the effect of 
early i.v. β-blocker for STEMI [18]. 

In agreement with various national and international 
guidelines for long-term secondary prevention of ACS, 
our survey also shows that several effective treatments 
were reportedly used routinely at discharge in most of 
the hospitals surveyed, including antiplatelet, β-blockers, 
ACE-I and statin. Compared with a similar survey in late 
1990s, the increase in the reported use of statin has been 
most remarkable, from little in 1998 to almost universal 
use in the present survey (Figure 1). However, in our 
study no specific information was collected about the 
dose of statin used routinely, which tends to be smaller 
than those used in the West [14]. 

Although the short-term hospital emergency treat- 
ments are determined mainly by doctors, the long-term 

use of various secondary prevention treatments after 
discharge may be affected by various other factors, in- 
cluding provision of a health care system and reim- 
bursement policy, side-effects related to a particular 
treatment, self-perceived risk and benefit by patients for 
certain treatments. The fact that many healthcare reim- 
bursement policies in China only cover in-hospital treat- 
ments could be an important factor for non-adherence to 
long term use of several essential treatments. Although 
statin is widely prescribed at discharge by doctors, its 
long-term use among patients with ACS and other occlu- 
sive vascular conditions is low in China [12-14]. In a 
large survey of occlusive vascular patients, only 50% 
Chinese patients were on long-term statin therapy com- 
pared with 97% and 98% in the UK and Scandinavia 
countries (personal communication). A recent report 
from a Chinese registry study of ACS also found that 
despite routine use of effective treatments during hospital 
stay (e.g., 90% aspirin, 70% β-blockers and ACE-I in- 
hibitors, and 80% statin), the combined use of these four 
treatments at discharge was only 48% and it dropped 
even further to 41% at one year after discharge [7]. The 
OASIS registry study of 2294 NSTEMI/UA patients in 
China recruited during 1999-2000 and followed up for 
24 months also found the use of lipid lowering therapy 
was halved after 2-years of follow up [25]. There is evi- 
dence that despite increased investment by Chinese go- 
vernment, its share of total health expenditure has more 
than halved during the last two decades, from 36% in 
1980 to 17% in 2004 [28]. Consequently, household 
payments for medical costs have more than doubled dur- 
ing the same period, from 22% to 54% of the total health 
expenditure [28]. Although doctors’ knowledge and atti- 
tude play an important role, without proper provision of 
a more broad and affordable health insurance system,  

 

 

Figure 1. Comparison of the reported routine use of various in-hospital treatments 
for ACS by Chinese physicians between 1998* and 2010. 
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hospital care and long-term management of ACS are 
unlikely to improve substantially for the majority of pa- 
tients, as medical costs often exceed their financial ca- 
pacity [28,29]. 

Despite the various limitations of the present study, it 
shows that there has been considerable improvement in 
doctor-reported general care of patients with ACS in 
China over the last two decades, and that the current pat- 
terns of doctor-reported hospital management for ACS in 
China, especially in tertiary hospitals, are largely com- 
patible with that in most Western countries. However, 
there are striking differences between tertiary and se- 
condary hospitals. As well as limited resources, one of 
the main reasons for the relatively higher proportion of 
inadequate management of ACS reported by doctors in 
secondary hospitals is the knowledge gap between evi- 
dence and practice as well as inappropriate incentives as 
part of China’s fee-for-service payment system [30]. 
This is particularly important for China as limited re- 
sources could be wasted on many unnecessary and often 
ineffective treatments while use of the other effective 
treatments could be improved. Further education needs 
to be focused on raising awareness of evidence-based 
medicine in the secondary hospitals. To further reduce 
the “evidence-practice” gap, there is also a need for bet- 
ter delivery of proven therapy in a cost-effective and 
timely manner as well as for improved equality of access 
to the medical care for the general population. Estab- 
lishment of a nationwide registry of ACS with periodical 
survey of hospital management of ACS, and of long-term 
secondary prevention after ACS, in a large and represen- 
tative hospital sample is also urgently needed. This could 
help assess the quality of care and identify “evidence- 
practice” gaps so as to reinforce the evidence-based 
clinical practice in China. 
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