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Investigation of Blood Lipid Levels and Statin Interventions
in Outpatients With Coronary Heart Disease in China
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Background The aim of the China Cholesterol Education Program is to investigate the blood lipid levels, the
statin intervention and the rates of achieving the goal of low-density lipoprotein-cholesterol (LDL-C) level in
Chinese outpatients with coronary heart disease (CHD).

Methods and Results The multicenter study recruited 4,778 outpatients with CHD. The mean level of LDL-C
for the total outpatients was 2.93+1.00mmol/L; 82.2% of the participants received statin therapy. The LDL-C
levels were 3.06+1.08 mmol/L and 2.89+0.97 mmol/L in outpatients with high risk and very high risk, respective-
ly (p<0.001). No significant difference was found about the rates of statin intervention in outpatients at high risk
and very high risk (81.4% vs 82.5%, p>0.05). Though they had higher rates of statin intervention, only 36.2% of
the high-risk outpatients achieved the target LDL-C level (<2.6 mmol/L); 10.9% of the very high risk outpatients
achieved the optimal LDL-C level (<1.82 mmol/L) suggested by NCEP ATP IIl. The rate of achieving the target
level was only 42.2%, even though LDL-C <2.6mmol/L was the goal for patients at very high risk.

Conclusions Although the outpatients received a higher rate of statin therapy, the rates of achieving the target
cholesterol level were lower. There is a significant gap between the guidelines and clinical practice in China.

(Circ J 2008; 72: 2040-2045)
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wide threat to health! Although several risk factors

contribute to CHD, low-density lipoprotein-choles-
terol (LDL-C) is a major risk factor? Several clinical trials
indicate that for every 1% reduction in LDL-C level, the
relative risk for a major CHD event is reduced by approxi-
mately 1%3-11 Recently, more and more clinical trials have
proved CHD patients, or equivalent high-risk status pa-
tients, could benefit from lowering of the LDL-C level with
statins. Recent clinical trials!2-16 such as HPS and PROVE-
IT-TIMI-22317 showed further benefit could be achieved by
more aggressive LDL-C lowering to well below 100 mg/dl
in some patient populations. Based on these recent trials,
an LDL-C goal of <70mg/dl (1.82mmol/L) is the recom-
mended therapeutic option for high-risk CHD patients, and
<100mg/dl (2.6 mmol/L) is a strong recommendation. The
purpose of this study was to investigate the treatment of out-
patients with CHD, especially with statins, and the rates of
achieving the guideline goals in China.

C oronary heart disease (CHD) is still a major world-
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Methods

Patients and Data Collection

This study involved 52 centers in 6 cities (Shanghai,
Beijing, Guangzhou, Zhejiang, Tianjin and Xinjiang) in
China. All participants were known CHD outpatients. They
were continuously enrolled from January 2006 to January
2007. Data were collected by questionnaire including demo-
graphic data, medical history, and CHD diagnosis, treatment
of CHD and laboratory examinations. Body measurements,
blood pressure, levels of blood glucose, lipids, aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
creatine kinase (CK), blood urea nitrogen, serum creatinine
(SCr), and uric acid, and smoking status were also recorded.

Diagnosis of CHD

CHD was diagnosed on clinical grounds judged by phy-
sicians, supported by at least 1 objective finding including
abnormal stress tests (electrocardiography, scintigraphy, or
echocardiography) indicating significant myocardial ische-
mia, or a coronary angiogram revealing >50% stenosis of
the lumen of any major coronary artery, or a history of con-
firmed myocardial infarction (MI), or evidence of prior MI
on electrocardiogram, or a history of a prior coronary revas-
cularization procedure (PCI or CABG). The CHD diagnosis
was classified as stable angina pectoris (AP), previous MI,
or acute coronary syndromes (ACS), which included un-
stable AP, ST-segment elevation MI and non-ST-segment
elevation MI.

Classification of Risk
Patients at high risk were those with CHD, or with CHD
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risk equivalents such as non-coronary forms of atheroscle-
rotic disease [peripheral arterial disease (PAD), abdominal
aortic aneurysm, and carotid artery disease (transient ische-
mic attacks or stroke of carotid origin or >50% obstruction
of a carotid artery)], and diabetes mellitus (DM).

Patients at very high risk were those with established
cardiovascular disease plus (1) multiple major risk factors
(especially DM), (2) severe and poorly controlled risk
factors (eg, continued cigarette smoking), (3) multiple risk
factors of the metabolic syndrome (triglycerides (TG)
=200mg/dl plus non-high-density lipoprotein-cholesterol
(HDL-C) 2130 mg/dl with low HDL-C <40 mg/dl), and (4)
ACS.

Other Criteria

Hypertension was defined as systolic blood pressure
=140mmHg, and/or diastolic blood pressure =90 mmHg,
and/or current antihypertensive medication!8 DM was
defined as: (1) fasting plasma glucose concentration
>7.0mmol/L in the absence of treatment; (2) fasting plasma
glucose concentration =11.0mmol/L, 2h after a 75-g oral
glucose load; or (3) current treatment with hypoglycemic
drugs!® Ischemic stroke was defined as a history of physi-
cian-diagnosed cerebral attack or self-reporting of a prior
cerebral revascularization procedure. PAD was defined as
partial or complete atherosclerotic obstruction of the pe-
ripheral arteries on angiography, or intermittent claudica-
tion?0 Dyslipidemia was defined as total cholesterol (TC)
=5.2mmol/L, and/or HDL-C =0.9 mmol/L, and/or LDL-C
=3.12mmol/L, and/or TG =1.69 mmol/L, or undergoing
current lipid-lowering treatment. Smoking was considered
positive in those who smoked at least 1 cigarette/day for at
least 1 year.

The data collection protocol was approved by the Beijing
University Research Ethics Committee. All participants
signed informed consent statements allowing access to
their medical records.

Statistical Analysis

All case record form data were entered into dual Epidata
3.02 databases by different people. The 2 databases were
compared and any necessary corrections were made. All
analyses were performed with the Statistics Package for
Social Science, version 13.0 (Chicago, IL, USA). Continu-
ous variables are expressed as mean+SD, and discrete varia-
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Table 1 Baseline Characteristics of the Outpatients in CCEP
n %

Total 4,778 100
Age (years) 62x10

35-45 183 3.8

46-55 803 16.8

56-65 1,285 26.9

66-75 1,689 354

76-85 735 15.4

86-95 83 1.7
Sex

Male 3,059 64.0

Female 1,719 36.0
Hypertension 3,279 68.9

SBP (mmHg) 132+18

DBP (mmHg) 79+10
DM 1,079 22.7
PAD 588 12.5
Non-coronary forms o

atherosclgb,;ic diséZsedisease 986 21.0
Dyslipidemia 3,707 78.5
Smoking

Never 2,881 61.2

Former 1,032 21.9

Current 795 16.9
Family history

Hypertension 1,818 38.0

DM 668 14.0

Stroke 675 14.1

CHD 1,156 24.2
Risk category

High-risk 1,171 24.5

Very-high-risk 3,607 75.5
Lipid levels

TC (mmol/L) 4.95+1.52

TG (mmol/L) 1.88+1.07

HDL-C (mmol/L) 1.24+0.46

LDL-C (mmol/L) 2.93x1.00
Statin therapy 3,929 82.2

Simvastatin 921 17.8

Atorvastatin 2,067 43.3

Pravastatin 554 11.6

Lovastatin 63 1.3

Fluvastatin 224 4.7

Other 100 2.1

CCEP, China Cholesterol Education Program; SBP; systolic blood pressure;
DBP, diastolic blood pressure; DM, diabetes mellitus; PAD, peripheral artery
disease; CHD, coronary heart disease; TC, total cholesterol; TG, triglycerides;
HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-
cholesterol.

Table 2 Baseline Laboratory Results of the Outpatients in CCEP

High-risk patients

Very-high-risk patients

Baseline (n=1171) (n=3,607) p value
TC (mmol/L) 5.06x1.52 4.91x1.52 0.003
TG (mmol/L) 1.87+1.07 1.88+1.06 0.748
HDL-C (mmol/L) 1.31+0.46 1.22+0.46 <0.001
LDL-C (mmol/L) 3.06+1.08 2.89+0.97 <0.001
Glucose (mmol/L) 5.62+2.51 6.07+2.44 <0.001
ALT (U/L) 24.58+14.15 26.73x15.95 <0.001
AST (U/L) 26.21x23.38 37.81x58.75 <0.001
CK (U/L) 94.37+195.92 140.34+324.61 <0.001
hsCRP (mg/L) 7.59£18.52 10.14+24.08 0.182
Hemoglobin Aic (%) 5.49+1.72 6.44+2.27 0.003
BUN (mmol/L) 6.02+2.06 6.15+2.18 0.160
SCr (umol/L) 80.53+29.62 84.73+31.72 0.003
UA (mmol/L) 335.23+96.59 332.24+104.98 0.543

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase; hsCRP, high-sensitivity C-reactive protein;

BUN, blood urea nitrogen; SCr, serum creatinine; UA, uric acid. See Table 1 for other abbreviations.
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Table 3 Therapeutic Interventions in the Outpatients in CCEP

High-risk patients

Very-high-risk patients

Therapy (n=1171) (n1=3,607) Total p value
Lifestyle change (%) 84.5 82.2 82.8 0.062
Nitrates (%) 60.5 72.2 69.4 <0.001
Diuretics (%) 12.8 15.1 14.5 0.053
Antiplatelet drugs (%) 86.2 92.8 91.2 <0.001
Anticoagulation drugs (%) 9.5 18.2 16.1 <0.001
B-blocker (%) 61.8 64.5 63.8 0.104
CCB (%) 40.0 38.6 38.9 0.393
ACEI (%) 36.6 46.8 44.3 <0.001
ARB (%) 24.8 234 23.7 0.34
Statins (%) 81.4 82.5 82.2 0.382

Simvastatin 19.5 19.2 19.3

Atorvastatin 42.5 43.5 43.3

Pravastatin 9.4 12.3 11.6

Lovastatin 1.4 1.3 1.3

Fluvastatin 5.0 4.6 4.7

Others 3.6 1.6 2.1
Fibrates (%) 6.1 44 4.9 0.018

CCB, calcium-channel blocker; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin-II receptor blocker. See Table 1

for other abbreviation.

Table 4 Statin Therapy and Percentage of Patients Achieving the Target LDL-C Level

Dose Average duration Achieving target™* LDL-C

(mg) (months) (%) (mmol/L)
High-risk group (n=1,171) 36.2 2.04+0.40
Simvastatin 21+10 18.1 42.6 2.04+0.39
Atorvastatin 16%5 6.9 38.6 2.01+0.42
Pravastatin 19+5 13.3 41.7 2.08+0.39
Lovastatin 20+9 26.5 33.3 1.99+0.46
Fluvastatin 39+4 13.3 37.5 2.08+0.39
Others 44+64 14.4 33.3 2.11£0.37
Very-high-risk group (n=3,607) 10.9 1.48+0.82
Simvastatin 218 13.5 10.5 1.49+0.26
Atorvastatin 16£7 6.4 11.3 1.48+0.29
Pravastatin 20+5 11.2 9.3 1.48+0.28
Lovastatin 28«10 14.6 11.1 1.46+0.30
Fluvastatin 38+6 10.4 9.8 1.54+0.21
Others 18+9 9.8 6.1 1.48+0.32

LDL-C <2.6 mmol/L is the target level for high-risk patients; LDL-C <1.82 mmol/L is the goal for very-high-risk patients. See Table 1

for abbreviation.

bles as percentages. The differences in continuous variables
between groups were examined by t-test. The differences in
discrete variables between groups were calculated by the
Pearson y? test.

Results

Recruitment

Case record forms were collected for 4,861 patients; 83
patients were excluded because of protocol violations and
abnormal laboratory examination results (eg, AST or ALT
levels =3-fold the upper limit of normal). The eligible
4,778 patients were divided into 2 groups according to risk
category.

Baseline Characteristics

The baseline demographics of the CHD outpatients are
shown in Tablel. More of the participants were male
(64%). The average age was 62 years. Most CHD occurred
in the patients between the ages of 65 and 75 years (35.4%);
24.2% of the outpatients had a family history of premature
CHD. Table 1 also shows the disease history of the partici-

pants. The most frequent disease was dyslipidemia (78.5%),
although hypertension was also common (68.9%). The
mean LDL-C level was 2.93+1.00mmol/L. Statins were
prescribed in 82.2% of the outpatients.

Table2 shows the baseline laboratory results. The out-
patients at high risk had a higher TC level than those at
very high risk (5.06£1.52mmol/L vs 4.91+1.52 mmol/L,
p=0.003). The baseline levels of HDL-C and LDL-C in
outpatients at high risk were significantly higher than the
levels in those at very high risk (p<0.001), although the
reverse was true for glucose, ALT, CK, hemoglobin Aic,
and SCer.

Table3 illustrates the baseline medical interventions.
There was no significant difference between the 2 risk
groups for the proportion of patients taking statins (81.4%
vs 82.5%, p=0.382).

Statin therapy and the percentage of patients achieving
the target LDL-C level are shown in Table4 (all statins
listed are generic). Of the 1,171 patients at high risk, 81.4%
were taking statins as lipid-lowering therapy; statins were
also used in 82.5% of the 3,607 patients at very high risk
(Fig1). Table4 and Fig1 illustrate that only 36.2% of the
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high-risk outpatients achieved the target LDL-C level
(<2.6mmol/L); 10.9% of the very-high-risk outpatients
achieved the optimal LDL-C level (<1.82mmol/L) as sug-
gested by NCEP ATPIII?!

Achievement rates with different statins were also inves-
tigated. There was no significance in the rate of achievement
among the statins in either the high-risk or very-high-risk
patients. The rate of achieving the target level was only
42.2%, even though the LDL-C <2.6 mmol/L was the goal
for patients at very high risk.

Discussion

Many clinical trials of statin therapy have been pub-
lished3-%-11.14 NCEP reviewed the results of the major trials
and assesses their implications for cholesterol management.
They recommend the LDL-C goal of <100mg/dl in high-
risk persons, but when the risk is very high, an LDL-C goal
of <70mg/dl is a therapeutic option?! China has also updated
its guideline for the treatment of dyslipidemia in CHD pa-
tients?2

This is the first, large multicenter study with systematic
availability of medical records surveying lipid level and
statin interventions in CHD outpatients in China. It may
well represent the situation in many areas of China. LDL-C
is an independent risk factor for CHD23-25 and the CCEP
survey revealed the average LDL-C level in the participants
was 2.93mmol/L, which is higher than the 2.6 mmol/L
suggested by NCEP ATPII. Therefore, statins should be
prescribed for Chinese CHD patients, besides their benefit
of lipid lowering?6-30 In this study, 82.2% of the participants
received statin therapy, which was higher than a result from
Japan (36.3%)3! and from Hong Kong where a report
showed that only 37% of participants received lipid-lower-
ing drugs3? It is also higher than the results of small trials in
China and other reports33 In other words, Chinese medical
practitioners have realized that lowering LDL-C is the basic
treatment for patients with CHD.

We are curious why the LDL-C level was higher in out-
patients with high risk than in those with very high risk
(Table2). The probable reason is that outpatients at very
high risk knew the dangers of their disease, paid more
attention to their health and their compliance was good,
including with the advice given by doctors. It is also possi-
ble that the patients were on higher doses of statins or
taking a more potent statin. The total effect of these differ-
ences might have contributed to the lower LDL-C level in
these patients.

The outpatients also implemented lifestyle changes and
received antiplatelet drugs, ACEIs, statins, etc. Both high-
risk and very-high-risk patients had higher rates of statin
interventions. Most Chinese medical practitioners knew the
benefit of statin therapy, so the rate of statin interventions
was much higher.

Although most of the outpatients in both the high-risk
and very-high-risk groups received lipid-lowering therapy,
only 36.2% of the high-risk outpatients reached the target
LDL-C level (2.6mmol/L), and only 10.9% of the very-
high-risk outpatients achieved their goal (1.82mmol/L).
The rate of achieving the target was only 42.2%, even
though LDL-C <2.6 mmol/L was the target level for patients
at very high risk. A report from Japan shows the rate of
achieving the target level in patients with CHD was 29.9%;3!
and the rate was only 15% in patients with coronary artery
disease in Hong Kong3? Our result was also higher accord-
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[ Rates of treatment
] Rates of achieving target

100

814 82.5

Percentage (%)

High risk Very high risk

Figl. Rates of treatment and achieving the target low-density
lipoprotein-cholesterol level using statins in patients at high risk and
very high risk of coronary heart disease.

ing to NCEP ATPIII compared with other low reported rates
of success in achieving NCEP goal3* However, all the suc-
cess rates were much lower. The NCEP report has been
accepted by most Chinese medical practitioners in recent
years; however, there is still a significant gap between the
guidelines and clinical practice. The possible reasons are
that physicians paid more attentions to the outpatients, but
there was not good follow-up for the LDL-C level. The
duration of the statin intervention may be shorter than 6
weeks for outpatients who first consulted a doctor. Different
statins have different effects in lowering LDL-C and some
may have not been appropriate for some of the outpatients.
All the doses of statins were moderate, so maybe more
intensive LDL-C therapy should have been used in those
outpatients who did not achieve the goals. Though the
LDL-C level was higher than the goals, maybe the reduc-
tion in the LDL-C level was larger than 30% in some out-
patients; and the adherence of outpatients to therapy should
also be investigated. Another question is whether Chinese
medical practitioners are hesitant to prescribe statins or give
intensive statins intervention because of the safety issue
regarding these drugs.

Study limitations

Firstly, this was a cross-sectional study and only repre-
sents larger cities in China. Secondly, the rates of achieving
the targets were low and the exact reasons for this were not
found, although there are several possible explanations33
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Appendix 1

Beijing: Beijing People’s Hospital: Dayi Hu; Tongren Hospital: Dayi Hu;
Xiehe Hospital: Xiaowei Yan; Shijitan Hospital: Shuixiang Yang; Beijing
Hospital: Qing He; Dianli Hospital: Buxing Chen; Shijingshan Hospital:
Mingsheng Wang; Beida Hospital: Yong Huo, Meilin Liu; Xuanwu Hos-
pital: Ming Feng; Fuwai Hospital: Zhe Qi; Tiantan Hospital: Fenghe Du;
Puren Hospital: Lizhi Ke, Feng He; The General Hospital of the Air Force
PLA: Zhaozhong Liu; 304 Hospital of PLA: Dong Shen; 306 Hospital of
PLA: Xiaofei Wang; 721 Hospital of PLA: Bin Wang; The Sixth Hospital:
Xiaoping Xiang; Meitan Hospital: Jinghua Liu; China—Japan Friendship
Hospital: Yuannan Ke, Zhigang Zheng; General Hospital of Beijing Mili-
tary Area Command of PLA: Xian Wang; The Third Hospital of Beijing
University: Wei Gao; Dongfang Hospital: Yang Wu; Zhongyi Hospital:
Hongxu Liu; Youyi Hospital: Hongwei Li; Jishuitan Hospital: Huayi Sun;
Waujing Hospital: Huiliang Liu.

Shanghai: The Tenth People’s Hospital: Yawei Xu; Eastern Hospital:
Daifu Zhang; Tongji Hospital: Mingzhong Zhao; Yueyang Hospital:
Haiming Luo; Changhai Hospital: Yongwen Qin; Zhongshan Hospital:
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Junbo Ge; Ruijing Hospital: Guoping Lu; Changzheng Hospital: Zonggui
Wu; Renji Hospital: Jianping Liu; The First People’s Hospital: Baogui Sun;
Central Hospital of Jing’an District: Minghe Wang; Xinhua Hospital: Yigang
Li; Central Hospital of Minhang District: Dadong Zhang; Central Hospital
of Yangpu District: Shufu Zhang; Central Hospital of Luwan District:
Jianrong Zhao; Central Hospital of Putuo District: Huigen Jin; Huashan
Hospital: Haiming Shi; People’s Hospital of Putuo District: Qiliang Liu;
Shuguang Hospital: Meixian Jiang; Longhua Hospital: Ning Zhu.
Guangzhou: Guangzhou Southern Hospital: Pingsheng Wu; The First
Hospital: Guanglian Li; People’s Hospital of Guangdong Province: Yingling
Zhou; The First Hospital Affiliated to Zhongshan University: Xugang Dong.
Xinjiang: Xinjiang People’s Hospital: Jianxin Lei; Zhongyi Hospital:
Gang Wu; General Hospital of Xinjiang Military Area Command of PLA:
Maoru Ma.

Zhejiang:  The First Hospital of Ningbo: Shenghuang Wang; Lihuili Hos-
pital of Ningbo: Shijun Ge; Central Hospital of Jinhua: Hang Chen; The
First Hospital Affiliated to Wenzhou Medical College: Huaiqin Zhang;
The Second Hospital Affiliated to Wenzhou Medical College: Jun Wang;
The second Hospital of Zhengjiang Province: Geng Xu; The First Hospital
of Hangzhou: Ningfu Wang; Shaoyifu Hospital: Guosheng Fu; Zhongyi
Hospital: Zhaoquan Huang; Zhejiang Hospital: Farong Shen.

Tianjin: The General Hospital of Tianjin Medical University: Yaomin
Sun; Hospital Affliated to Wujing Medical College: Tiemin Jiang; The
Fifth Central Hospital: Shuzhong Chen.



