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Abstract 

Objective  To describe the long-term antithrombotic management patterns (AMPs) and clinical outcomes of Chinese patients with acute 

coronary syndrome (ACS). Methods  This was an observational, multicenter, longitudinal cohort extension study of Chinese patients who 

had completed the EPICOR Asia 2-year follow-up study post-hospitalization for an ACS event. Changes in AMP and clinical outcomes for 

up to 5 years post-ACS event were evaluated. Results  Overall, 2334 patients with ACS were enrolled at 49 sites. The mean age was 61.6 years 

and 76.3% were men. By study end, 2093 patients completed the 3-year follow-up. At baseline (2 years post-ACS event), 72.4% of patents 

received one antiplatelet (AP) medication, with aspirin being the preferred one. A small proportion of patients (21.5%) was treated with two 

or more APs (2+ AP), and even fewer patients (6.1%) did not receive any AP medication at baseline. Upon study completion, the proportion 

of patients without AP therapy increased to 13.6%, while the percentage of patients on one AP and 2+ AP decreased to 69.3% and 17.1%, 

respectively. Numerically, a higher incidence of clinical events (composite of all-cause mortality, myocardial infarction, stroke) was observed for 

the 2+ AP (13.2%) subgroup than for the no AP (10.5%) and one AP (8.6%) subgroups. Furthermore, the 2+ AP subgroup exhibited the 

greatest number of bleeding events, outpatient visits, and hospitalization rates. Unlike myocardial infarction or stroke, bleeding events 

prompted an adjustment in AMP. Conclusion  Most patients in China received at least one AP medication up to 5 years after an ACS event. 
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1  Introduction 

Cardiovascular disease (CVD) is the leading cause of 
morbidity and mortality worldwide.[1] Acute coronary syn-
drome (ACS), a serious manifestation of CVD, is comprised 
of ST-segment elevation myocardial infarction (STEMI), 
non-ST-segment elevation myocardial infarction (NSTEMI), 
and unstable angina (UA).[2] While mortality rates due to 
ACS are decreasing in several high-income countries, cur-
rently in China, both the incidence and associated mortality 
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rate of ACS are on the rise.[3–7] Furthermore, China is pre-
dicted to witness an almost 69% increase in ACS incidence 
between 2020 and 2029, which amounts to an estimated 7.8 
million new events of myocardial infarction (MI) and UA.[8] 
A recent study showed that the treatment costs of ACS in 
China far exceed those in high-income economies, includ-
ing Hong Kong, the Republic of Korea, and Singapore.[9] If 
not adequately managed, ACS will impart a substantial so-
cioeconomic burden in China.[7] 

ACS is caused by acute thrombotic occlusion of coronary 
arteries.[10,11] Hence, antithrombotic therapies play a critical 
role in the treatment and post-discharge management of 
ACS.[12] The American Heart Association (AHA) and the 
American College of Cardiology (ACC) recommend the use 
of dual antiplatelet therapy (DAPT) with low-dose aspirin 
and a P2Y12 receptor antagonist, such as clopidogrel, pra- 
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sugrel, or ticagrelor, for at least 1 year following an ACS 
event, and the long-term use of aspirin thereafter.[13] The 
European Society of Cardiology (ESC) notes that the dura-
tion of DAPT can be extended for up to 30 months in select 
patients.[14,15]  

Despite widespread dissemination of ACS management 
guidelines, to date, few studies have investigated their im-
plementation in China.[16,17] Furthermore, there is little in-
formation regarding clinical outcomes associated with the 
long-term use of antithrombotic regimens. Registry data 
analysis can provide real-world evidence that is representa-
tive of patients seen in clinical practice and can assist in the 
refinement of ACS management strategies to ultimately 
improve patient outcomes.[18] 

The Long-tErm follow-uP of antithrombotic manage-
ment patterns In acute CORonary syndrome patients (EPI-
COR) in Asia is an observational, longitudinal cohort study 
that was designed to evaluate antithrombotic drug usage in 
patients who were hospitalized for ACS and survived to 
hospital discharge.[19] The EPICOR Asia-China Extension 
study continued to document the long-term antithrombotic 
management patterns (AMPs) of Chinese patients with ACS 
from the EPICOR Asia study. This extension study also 
investigated the impact of AMPs on clinical outcomes and 
healthcare resource consumption. Here, we present the data 
for AMPs and associated outcomes in Chinese patients 2–5 
years after an ACS index event. 

The primary objective of the study was to document the 
long-term (2–5 years after an index ACS event) impact of 
AMPs in a real-life setting for patients with a history of 
ACS. Specifically, the study aimed to determine the number 
and type of antiplatelet (AP) medications used at baseline (2 
years post-ACS) until 5 years post-ACS. Other objectives of 
this study were to evaluate: (1) the incidence of clinical 
events, (2) the consumption of healthcare resources (fre-
quency and total cost of outpatient visits and hospitaliza-
tions per year), and (3) the quality of life (QoL) for the en-
rolled patient population 2–5 years after the ACS event. 

2  Methods 

2.1  Study design 

The EPICOR Asia-China Extension study was an obser-
vational, longitudinal cohort study conducted across 49 sites 
in China (NCT01361386; Supplementary Figure S1). Par-
ticipants were enrolled between December 17th, 2014, and 
November 26th, 2015. Participants included Chinese patients 
who had completed the EPICOR Asia study, a 2-year fol-
low-up study that monitored ACS patients post hospital 
discharge.[19] For this study, ACS events included STEMI, 
NSTEMI, or UA. 

2.2  Patient selection 

Eligible patients were 18 years or older, had enrolled in 
the initial EPICOR Asia study, and had completed the 
2-year follow-up.[19] Exclusion criteria included any condi-
tion/circumstance that could limit the completion of fol-
low-up, such as the presence of comorbidities that could 
limit life expectancy, current participation in an interven-
tional clinical trial, or the use of ticagrelor (or an off-label 
drug) for more than 12 months after their ACS event. 

The EPICOR Asia-China Extension study aimed to reach 
a study population size of 3000 patients. This allowed for a 
20%–30% expected event rate for clinical outcomes, includ-
ing death, thromboembolic events, and bleeding events.[20] 

2.3  Data collection 

Demographic information was collected from each pa-
tient upon enrollment in the extension study. This informa-
tion included physical characteristics, medical history, 
medication use, and response to the European Quality of 
Life-5 Dimensions Questionnaire (EQ-5D). Baseline values 
were defined as 2 years after the ACS event. The follow-up 
period was 2.5–5 years after the ACS event (0.5–3 years 
after enrollment into the EPICOR Asia-China Extension 
study). Patients were contacted by telephone every 6 months 
until 5 years after the ACS index event. The follow-up pe-
riod data consisted of clinical event occurrence (including 
composite clinical events of all-cause mortality, MI, and 
stroke, and bleeding events), the prescription status for anti-
thrombotic medication, healthcare resource utilization, and 
QoL assessment (EQ-5D).  

2.4  Statistical analysis 

All analyses were performed on the full analysis set 
(FAS) population, comprising all Chinese patients enrolled 
into the EPICOR Asia 2-year study. Descriptive statistics 
were used to assess differences in AMP, clinical events, 
healthcare resource consumption, and QoL for the study 
population. For continuous variables, the sample size (n), 
mean, median, standard deviation (SD), and minimum–maxi-
mum range are described. For categorical variables, the sam-
ple size (n), frequency, and percentage are presented. Kap-
lan-Meier analysis was used to evaluate the cumulative in-
cidence of the first clinical outcome occurrence.  

AMPs were also assessed in patients who were stratified 
according to the following criteria: ACS final diagnosis 
(STEMI, NSTEMI, or UA), type of surgery for ACS index 
event, and AMP at baseline (2 years after the ACS index 
event). The type of ACS surgery was categorized as: (1) 
invasive, which included patients who underwent percuta-
neous coronary intervention (PCI); or (2) coronary artery 
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bypass grafting (CABG); or (3) non-invasive. The AMP 
subgroup was applied to the FAS, ACS final diagnosis, and 
surgery subgroups.  

2.5  Ethics approval 

This study was performed in accordance with ethical 
principles that are consistent with the Declaration of Hel-
sinki, International Conference on Harmonization (ICH), 
Good Clinical Practice (GCP), and applicable legislation on 
non-interventional studies. Patients provided written informed 
consent prior to enrollment. 

3  Results 

3.1  Patient disposition 

In total, 2334 patients were enrolled into this extension 
study, of whom, 2093 (89.7%) completed a 5-year follow- 
up after the ACS index event (Figure 1). The remaining 241 
(10.3%) patients discontinued participation from the study, 
due to loss of follow-up (140 patients, 58.1%), death (65 
patients, 27.0%), and voluntary discontinuation (27 patients, 
11.2%). From the initial EPICOR Asia study, three patients 
did not complete the 2-year follow-up, and two subjects conti-
nuously used ticagrelor for over 12 months. These five patients 

were still included in the FAS. For all enrolled patients, the 
mean duration of follow-up was 4.98 years post-ACS. 

3.2  Demographics and clinical characteristics 

Patient demographic and baseline characteristics are 
summarized in Table 1. The mean age was 61.6 ± 10.7 years 
and 76.3% were men. Most study participants (76.3%) re-
sided in urban areas and 2283 (97.8%) patients had medical 
insurance coverage. The principal ACS diagnosis in the 
study population was STEMI (49.7%, 1160/2334), followed 
by UA (35.6%, 831/2334) and NSTEMI (14.7%, 343/2334). 
Most patients in the study had undergone an invasive opera-
tion (CABG or PCI) upon experiencing the ACS index 
event (79.1%, 1846/2334). 

3.3  AMP trends 2 years post-ACS 

AMPs for the FAS population and subgroups at study 
entry are summarized in Table 2. At baseline, 1690 patients 
(72.4%) were treated with one AP, with most receiving as-
pirin (68.4%, 1597/2334). Fewer patients were treated with 
2+ APs at baseline (21.5%, 501/2334). Aspirin and clopi-
dogrel were the most frequently prescribed combination in 
the 2+ AP subgroup (21.2%, 495/2334). The remaining 143  
(6.1%) patients were not receiving AP therapy at baseline. 

 

Figure 1.  EPICOR Asia-China Extension study: patient disposition. * Five patients failed to fulfill the inclusion and exclusion criteria. 
Three patients did not complete the 2-year follow-up for the EPICOR Asia study. Two patients continuously used ticagrelor for over 12 
months after their ACS index event. Despite these deviations, these patients were included in the full analysis set. ACS: acute coronary 
syndrome. 
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Table 1.  Demographic characteristics of participants enrolled 
into the EPICOR Asia-China Extension study. 

Total 
Characteristics 

(n = 2334) 

Age, yrs, mean ± SD, n 61.6 ± 10.7, 2328 

Age group  

≤ 55 yrs 696 (29.9%) 

56–64 yrs 767 (32.9%) 

65–74 yrs 581 (25.0%) 

≥ 75 yrs 284 (12.2%) 

Sex 

Male 1782 (76.3%) 

Female 552 (23.7%) 

Race  

Han 2264 (97.0%) 

Other 70 (3.0%) 

Place of residence 

Urban 1781 (76.3%) 

Rural 541 (23.2%) 

Other 12 (0.5%) 

Educational level 

No formal education 118 (5.1%) 

Primary school 481 (20.6%) 

Middle school 740 (31.7%) 

High school 492 (21.1%) 

University 367 (15.7%) 

Graduate and above 4 (0.2%) 

Unknown 132 (5.7%) 

Employment status  

Employed/self-employed 753 (32.3%) 

Unemployed 54 (2.3%) 

Homemaker 72 (3.1%) 

Retired 1237 (53.0%) 

Sick leave 1 (0.0%) 

Disability pension 1 (0.0%) 

Other 184 (7.9%) 

Unknown 32 (1.4%) 

Household income (before tax RMB/year)  

< 32,500 894 (38.3%) 

32,500–65,000 850 (36.4%) 

65,001–97,500 244 (10.5%) 

97,501–130,000 122 (5.2%) 

> 130,001 68 (2.9%) 

Unknown 156 (6.7%) 

BMI, kg/m2, mean ± SD, n 25.1 (3.3%), 2302 

Medical history  

CV risk factors 1854 (79.4%) 

Hypertension 1352 (57.9%) 

Diabetes  

Type I 9 (0.4%) 

Type II 598 (25.6%) 

Lipid abnormality 636/2333 (27.3%) 

When examining AMPs within the ACS subgroups at 
baseline, more patients in the NSTEMI subgroup (28.9%, 
99/343) were treated with 2+ AP than those in the STEMI 
(20.7%, 240/1,160) or UA (19.5%, 162/831) subgroup. Fur-
thermore, a greater proportion of patients who had under-
gone invasive ACS surgery were treated with 2+ AP (22.9%, 
423/1846) at baseline than that of patients who had under-
gone non-invasive ACS surgery (16.0%, 78/488).  

3.4  Long-term AMP changes post-ACS 

AMPs for FAS patients were assessed every 6 months 
during the 2–5 years follow-up period. AMPs were also 
broken down by ACS diagnosis and operation subgroup 
(Figure 2). Overall, there was an increase in the proportion 
of patients whose AMP changed from baseline during the 
study (Supplementary Figure S2A). Closer examination of 
AMP subgroups revealed that the percentage of FAS pa-
tients receiving no AP therapy increased during the study 
(Figure 2A). By study completion (5 years post-ACS event),  

 

Table 1. Cont. 

Total 
Characteristics 

(n = 2334) 

Medical insurance 

At least one medical insurance 2283 (97.8%) 

Social security 1695 (72.6%) 

New rural cooperative medical system 509 (21.8%) 

Commercial insurance 44 (1.9%) 

Other 34 (1.5%) 

Paid by employer 29 (1.2%) 

Unknown 12 (0.5%) 

ACS diagnosis subgroup 

STEMI 1160 (49.7%) 

UA 831 (35.6%) 

NSTEMI 343 (14.7%) 

Surgery subgroup 

Invasive 1846 (79.1%) 

Non-invasive 488 (20.9%) 

AMP subgroup 

0 AP 143 (6.1%) 

1 AP 1690 (72.4%) 

2+ AP 501 (21.5%) 

Data are presented as mean ± SD or n (%). Percentages were calculated 

based on the number of patients with data. Patients lacking data were re-

moved from the calculation. Any change in patient number is noted in the 

table. ACS: acute coronary syndrome; AMPs: antithrombotic management 

pattern; AP: antiplatelet; BMI: body mass index; CV: cardiovascular; NSTEMI: 

non-ST-segment elevation myocardial infarction; STEMI: ST-segment 

elevation myocardial infarction; 2+: two or more; UA: unstable angina. 
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Table 2.  AMPs at baseline for the study group. 

Characteristics Total, n = 2334 

0 AP 143 (6.1%) 

1 AP 1690 (72.4%) 

Aspirin 1597 (68.4%) 

Clopidogrel 92 (3.9%) 

2+ AP 501 (21.5%) 

Aspirin + clopidogrel 495 (21.2%) 

ACS final diagnosis  

STEMI, n = 1160  

0 AP 67 (5.8%) 

1 AP 853 (73.5%) 

Aspirin 808 (69.7%) 

Clopidogrel 44 (3.8%) 

2+ AP 240 (20.7%) 

Aspirin + clopidogrel 235 (20.3%) 

UA, n = 831  

0 AP 61 (7.3%) 

1 AP 608 (73.2%) 

Aspirin 575 (69.2%) 

Clopidogrel 33 (4.0%) 

2+ AP 162 (19.5%) 

Aspirin + clopidogrel 162 (19.5%) 

NSTEMI, n = 343  

0 AP 15 (4.4%) 

1 AP 229 (66.8%) 

Aspirin 214 (62.4%) 

Clopidogrel 15 (4.4%) 

2+ AP 99 (28.9%) 

Aspirin + clopidogrel 98 (28.6%) 

Surgery type  

Invasive, n = 1846  

0 AP 80 (4.3%) 

1 AP 1343 (72.8%) 

Aspirin 1265 (68.5%) 

Clopidogrel 77 (4.2%) 

2+ AP 423 (22.9%) 

Aspirin + clopidogrel 417 (22.6%) 

Non-invasive (n = 488)  

0 AP 63 (12.9%) 

1 AP 347 (71.1%) 

Aspirin 332 (68.0%) 

Clopidogrel 15 (3.1%) 

2+ AP 78 (16.0%) 

Aspirin + clopidogrel 78 (16.0%) 

Percentages were calculated based on the number of patients with data. 

Patients lacking data were removed from the calculation. Any change in 

patient number is noted in the table. ACS: acute coronary syndrome; AMP: 

antithrombotic management pattern; AP: antiplatelet; NSTEMI: non-ST- 

segment elevation myocardial infarction; STEMI: ST-segment elevation 

myocardial infarction; 2+: two or more; UA: unstable angina. 

the proportion of patients with no AP therapy was 13.6% 
(308/2263). A corresponding decrease in the number of 
FAS patients in both the one AP and 2+ AP subgroups was 
noted and, by study end, the percentage of patients in these 
two subgroups was reduced to 69.3% (1569/2263) and 
17.1% (386/2263), respectively. In addition, the percentage 
of patients remaining in the one AP and 2+ AP subgroups 
reflected this decline (Supplementary Figure S2B). 

The increasing number of patients who received no AP 
therapy during the study was noted for the three ACS events, 
as well as for the two subgroups that underwent surgery 
(Figure 2B and 2C). The rate of AMP change from baseline 
to study completion was highest in patients with NSTEMI 
(23.8%, 78/328), followed by those with STEMI (19.4%, 
219/1128) and UA (17.2%, 139/807) (Supplementary Fig-
ure S2C). However, both the invasive and non-invasive sur-
gery subgroups demonstrated a similar rate of AMP change 
from enrollment to study completion, at 19.2% (345/1796) 
and 19.5% (91/467), respectively (Supplementary Figure 
S2C). 

3.5  AMP medication and clinical events 

Clinical event occurrence over the study duration was 
assessed in the FAS population and in subgroups, according 
to AMP at baseline. Among the 2334 patients in the study, 
9.7% of patients (227/2334) exhibited 286 composite clini-
cal events of all-cause mortality, MI, and stroke. The num-
ber of FAS patients who experienced composite clinical 
events was numerically higher in the 2+ AP subgroup 
(13.2%, 66/501) than in the no AP (10.5%, 15/143) and one 
AP subgroups (8.6%, 146/1690). The cumulative incidence 
for all predefined clinical events is summarized in Table 3. 

3.6  Mortality 

By study end, there were 65 deaths (2.8%, 65/2334) in 
the FAS population. The cumulative incidence rate for all- 
cause mortality was slightly higher in the no AP subgroup 
(4.2%, 6/143) than in the one AP (2.7%, 46/1690) and 2+ 
AP (2.6%, 13/501) subgroups (Table 3). 

3.7  MI and stroke 

In the FAS population, 105 (4.5%) patients experienced 
120 MI events and 88 (3.8%) patients experienced 101 
stroke events. The number of patients who experienced MI 
was higher in the 2+ AP subgroup (7.8%, 39/501) than in 
one AP (3.6%, 61/1,690) and no AP (3.5%, 5/143) sub-
groups. Stroke incidence was lowest in the patients who 
were not receiving AP therapy. However, in general, the 
number of events was low and the differences between the 
AMP subgroups was minimal (Table 3).  
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Figure 2.  Long-term AMP trends in the EPICOR Asia-China Extension study. The number of (A) FAS, (B) ACS event, and (C) sur-
gery subgroup patients for no AP, one AP and two or more (2+) APs during the study. ACS: acute coronary syndrome; AMP: antithrombotic 
management pattern; AP: antiplatelet; FAS: full analysis set; STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-seg-
ment elevation myocardial infarction; UA: unstable angina. 

Table 3.  Cumulative incidence of all predefined clinical events for the entire study. 

Total 0 AP 1 AP  2+ AP 

n = 2334 n = 143 n = 1690  n = 501 Event 

Events n (%) Events n (%) Events n (%)  Events n (%) 

Composite of all-cause mortality,  

MI, and stroke 
286 227 (9.7%) 15 15 (10.5%) 188 146 (8.6%)  83 66 (13.2%)

All-cause mortality 65 65 (2.8%) 6 6 (4.2%) 46 46 (2.7%)  13 13 (2.6%) 

Death from VC 32 32 (1.4%) 3 3 (2.1%) 21 21 (1.2%)  8 8 (1.6%) 

MI 120 105 (4.5%) 5 5 (3.5%) 68 61 (3.6%)  47 39 (7.8%) 

Stroke 101 88 (3.8%) 4 4 (2.8%) 74 64 (3.8%)  23 20 (4.0%) 

Ischemic 83 73 (3.1%) 3 3 (2.1%) 63 54 (3.2%)  17 16 (3.2%) 

Hemorrhagic 10 9 (0.4%) 0 0 (0.0%) 5 5 (0.3%)  5 4 (0.8%) 

Unknown 8 8 (0.3%) 1 1 (0.7%) 6 6 (0.4%)  1 1 (0.2%) 

Bleeding 290 214 (9.2%) 20 15 (10.5%) 179 140 (8.3%)  91 59 (11.8%)

Percentages were calculated based on the number of patients with data. Any change in patient number is noted in the table. The incidence of clinical events was 

counted cumulatively. Death from VC was defined as death from cardiovascular causes or cerebrovascular causes, as well as any other deaths without a known 

cause. AP: antiplatelet; MI: myocardial infarction; 2+: two or more; VC: vascular cause. 
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3.8  Bleeding 

The risk of bleeding is a frequent and serious complica-
tion in the management of ACS.[21] In this study, 214 (9.2%) 
patients in the FAS population reported 290 bleeding events 
(Table 3). The highest proportion of patients experiencing a 
bleeding event was observed in the 2+ AP subgroup (11.8%, 
59/501), followed by 10.5% (15/143) and 8.3% (140/1690) 
in the no AP and one AP subgroups, respectively. However, 
20.0% (4/20) of the bleeding events in the no AP subgroup 
were classified as major life-threatening and other major 
bleeding events (Supplementary Table S1). Serious bleeding 
events were observed at a lower frequency for the one AP 
and 2+ AP subgroups, at 6.7% (12/179) and 3.3% (3/91), 
respectively (Supplementary Table S1). Further details for 
bleeding events in this study are presented in Supplementary 
Table S1. 

3.9  Changes in AMP due to clinical events 

AMP dose changes, due to clinical event occurrence, 
were noted during the extension study. Generally, with the 
exception of one event in the stroke group, MI and stroke 
events experienced by patients in this study did not result in 
an AMP change (Table 4). However, bleeding events pro-
mpted an AMP dose change (47.0%, 109/232). Bleeding- 

Table 4.  Changes in AMP due to clinical events for the entire 
study. 

Change in AMP 
Clinical outcome 

Yes No Unknown 

MI    

Events, n/N (%) 0/44 (0) 43/44 (97.7%) 1/44 (2.3%) 

AMP subgroup    

0 AP 0/3 (0) 3/3 (100.0%) 0/3 (0) 

1 AP 0/21 (0) 20/21 (95.2%) 1/21 (4.8%) 

2+ AP 0/20 (0) 20/20 (100.0%) 0/20 (0) 

Stroke    

Events, n/N (%) 1/60(1.7%) 56/60(93.3%) 3/60 (5.0%) 

AMP subgroup    

0 AP 0/2 (0) 1/2 (50.0%) 1/2 (50.0%) 

1 AP 0/43 (0) 41/43 (95.3%) 2/43 (4.7%) 

2+ AP 1/15 (6.7%) 14/15 (93.3%) 0/15 (0) 

Bleeding    

Events, n/N (%) 109/232 (47.0%) 105/232 (45.3%) 18/232 (7.8%)

AMP subgroup    

0 AP 4/18 (22.2%) 13/18 (72.2%) 1/18 (5.6%) 

1 AP 64/141 (45.4%) 63/141 (44.7%) 14/141 (9.9%)

2+ AP 41/73 (56.2%) 29/73 (39.7%) 3/73 (4.1%) 

Percentages were calculated based on the number of patients with data. Any 

change in patient number is noted in the table. AMP: antithrombotic manage-

ment pattern; AP: antiplatelet; MI: myocardial infarction; 2+: two or more. 

induced AMP change was greatest in the 2+ AP subgroup 
(56.2%, 41/73), followed by the one AP (45.4%, 64/141) 
and no AP (22.2%, 4/18) subgroups. Changes in AMPs due 
to clinical events are summarized in Table 4. 

3.10  Outpatient visits, hospitalization, and QoL in 
AMP subgroups 

Table 5 summarizes the frequency and cost of outpatient 
visits over the study duration. In total, 2063 patients (88.4%, 
2063/2334) had outpatient visits, and the median (range) 
number of visits per year was 6.0 (0.3–116.7) visits. Of the 
AP subgroups, most patients in the 2+ AP subgroup (93.4%, 
468/501) had outpatient visits, followed by participants in 
the one AP (87.9%, 1485/1690) and no AP (76.9%, 110/143) 
subgroups. Similarly, the mean frequency of outpatient vis-
its was highest in the 2+ AP subgroup (9.73), followed by 
the one AP (8.41) and no AP (6.90) subgroups. The median 
(range) cost of outpatient treatment per year for participants 
in the entire study was 4687.5 (20.0–202,789.5) RMB (Ta-
ble 5). Medication costs accounted for most of the total cost 
of outpatient visits per year. 

The frequency, type, and cost of hospitalizations docu-
mented over the study period are summarized in Table 6. 
Less than half of the patients were hospitalized over the 
course of the study (43.8%, 1023/2334). Most hospitaliza-
tions were non-emergency in nature (81.3%, 1500/1845), of 
which 44.8% (838/1871) were for cardiovascular events. 
The median (range) cost of hospitalization was 4458.0 
(66.4–221,854.3) RMB (Table 6).  

When hospitalization rates for the study population were 
analyzed according to AMP at baseline, it was noted that 
more than half of the patients in the 2+ AP subgroup were 
hospitalized during the follow-up period (54.5%, 273/501).  

Table 5.  Frequency and cost of outpatient visits in the AMP 
subgroups for the study. 

Total 
Outpatient visits (per year)* 

(N = 2334) 

Median (range) number of visits, N# 6.0 (0.3–116.7), 2063 

AMP subgroups; mean number of  

visits, n/N# (%) 
 

0 AP 6.9, 110/143 (76.9%) 

1 AP 8.4, 1,485/1,690 (87.9%) 

2+ AP 9.7, 468/501 (93.4%) 

Median (range) cost of visits(RMB), N# 4,687.5 (20.0–202,789.5), 2,034

Median (range) medication costs (RMB), N# 4,557.3 (20.0–135,462.3), 2,035

*Each subject was counted only once for a specific action and event. Per-

centages were calculated for the number of patients with data; #Total num-

ber of participants with available information. AMP: antithrombotic man-

agement pattern; AP: antiplatelet; 2+: two or more. 



Han XN, et al. Long-term AMP trends in China 253 

  

http://www.jgc301.com; jgc@jgc301.com | Journal of Geriatric Cardiology  

Table 6.  Frequency and cost of hospitalization in the AMP 
subgroups for the study. 

Total 
Characteristics* 

(N = 2334) 

Number of patients hospitalized, n/N (%)  1023/2334 (43.8%) 

AMP subgroups    

0 AP  57/143 (39.9%) 

1 AP  693/1690 (41.0%) 

2+ AP  273/501 (54.5%) 

Total number of hospitalizations, n#  1893 

Non-emergency, n/N† (%) 1500/1845 (81.3%) 

Emergency, n/N† (%) 345/1845 (18.7%) 

Main reason for hospitalization, n/N‡ (%)    

Cardiovascular events 838/1871 (44.8%) 

Other reasons without cardiovascular  

or bleeding events 
870/1,871 (46.5%) 

Median (range) cost of hospitalization  

(RMB), n# 
4,458.0 (66.4–221,854.3) 729

*Each subject was counted only once for a specific action and event. Per-

centages were calculated for the number of patients with data. #Total num-

ber of participants with available information. †Total number of events 

recorded. AMP: antithrombotic management pattern; AP: antiplatelet; 2+: 

two or more. 

 
Conversely, a smaller proportion of patients in the one AP 
and no AP subgroups were hospitalized during the study, at 
41.0% (693/1,690) and 39.9% (57/143), respectively. Ana-
lysis of patient QoL by AMP at baseline and during the fol-
low-up did not reveal any differences in patient-reported 
outcomes. 

4  Discussion 

The findings from this China-specific extension of the 
observational EPICOR Asia study revealed that a majority 
of patients received at least one AP during the 2–5 years 
after an ACS index event. Aspirin was found to be the pre-
ferred antithrombotic therapy. Current AHA, ACC, and 
ESC guidelines recommend DAPT for at least one year 
following ACS, as well as an indefinite use of aspirin there-
after.[13–15] Data from this study indicate that the long-term 
management of ACS in China are largely aligned with cur-
rent guidelines. However, our study did record a proportion 
of ACS patients who did not continue AP therapy 2–5 years 
after the ACS index event. This observation highlights a 
need for further research on the recommended long-term 
management of ACS in China.  

This EPICOR Asia-China Extension study also exam-
ined the proportion of patients with ACS continuing with 2+ 
AP after an ACS index event. Notably, the proportion of 

Chinese patients 2 years post-ACS that remained on 2+ AP 
was lower than that of Latin American and European pa-
tients with ACS (EPICOR study) at the end of their 2-year 
follow-up (21.5%, 501/2334 vs. 56.5%, 4859/8593).[22] A 
parallel EPICOR study from India also revealed a consid-
erably greater proportion of patients with ACS remaining on 
DAPT 2 years after ACS (55.6%, 1342/2414), which indi-
cates that this disparity is not a consequence of China’s 
economic status.[23] 

Randomized trials, mostly in patients with stents, and 
meta-analyses have established that prolonged DAPT re-
duces the incidence of non-fatal ischemic events at the cost 
of increasing hemorrhagic episodes.[24,25] The larger Latin 
American and European EPICOR study, with a 2-year fol-
low-up after ACS, noted that nearly 85% of coronary events 
and cardiovascular deaths occurred in patients receiving 
DAPT.[22] Conversely, the Spanish EPICOR arm, which 
utilized a similar 2-year follow-up period, noted a slight but 
insignificant decrease in the number of coronary events with 
DAPT compared to that with single AP therapy, at 6.3% 
(43/678) and 10.2% (6/59), respectively.[26] The frequency 
of mortalities in the Spanish EPICOR study also demon-
strated a similar trend, with DAPT at 5.5% (37/678) and 
single AP therapy at 6.8% (4/59).[26] 

In the present study, a numerically higher frequency of 
clinical events (composite of all-cause mortality, MI, and 
stroke) was observed for the 2+ AP subgroup than for the no 
AP and one AP subgroups. However, our study was unable 
to reach the target population size of 3000 patients. This 
shortage of patients may have resulted in an underestimation 
of clinical outcomes due to long-term AMP usage. Further-
more, an accurate extrapolation of results from the EPICOR 
Asia-China Extension study to a global context is limited by 
the lack of similar observational studies with longer fol-
low-up times.  

Bleeding is the most common adverse event associated 
with DAPT.[24,25] Results from this study have demonstrated 
that bleeding events were slightly higher in the 2+ AP sub-
group than in the other AP subgroups. Despite the higher 
rate of DAPT continuation in other nations and regions, the 
overall bleeding rates seen in other EPICOR trials were far 
lower than those in our study. The Russian and Spanish 
EPICOR studies noted 4.7% (23/493) and 4.0% (27/678) of 
patients receiving DAPT exhibited bleeding complications, 
respectively, at the end of the 2-year follow-up.[26,27] While 
it is high likely that the increased rates of bleeding seen in 
this study were because of the longer length of follow-up, a 
few studies have noted that Asian patients are more suscep-
tible to bleeding risks during antithrombotic therapy and the 
management of their ACS.[28,29] 
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Findings from this study also indicate that ACS presents 
a long-term financial and societal burden, not only for pa-
tients with ACS, but also for the Chinese healthcare system. 
Although approximately 90% of patients in this study re-
ported receiving the recommended treatment for manage-
ment of ACS 2–5 years after the index event, the majority 
still visited a hospital for outpatient consultation. Indeed, 
almost half of the patients were still hospitalized for cardio-
vascular reasons (44.8%). Medications comprised the larg-
est proportion of costs from outpatient visits. Most patients 
(74.7%) in the study were earning a pre-tax household in-
come of ≤ 65,000 RMB per year. For these patients, medi-
cation costs alone would account for 7% of their expendi-
ture. Furthermore, given that approximately 50% of patients 
in the study were retired, other intangible costs such as the 
burden on family and caregivers, as well as nursing home 
costs, would likely be substantial. 

The strengths of this study are its observational and 
non-interventional nature, which results in an patient over-
view that is reflective of real-life clinical practice. Moreover, 
current data detailing the impact of AMPs on healthcare 
resources beyond 2 years after an ACS event are limited in 
Chinese patients. This extension study, therefore, builds on 
findings from the EPICOR Asia study by detailing long- 
term AMPs utilization in China, the impact of clinical out-
comes, and the utilization of healthcare resources up to 5 
years after the ACS index event.  

As with any observational study, the EPICOR Asia- 
China Extension study has several limitations. The sample 
size was small as it included patients who survived hospi-
talization as a result of ACS, but who were already enrolled 
in the initial EPICOR Asia study. The likely exclusion of 
older and moribund patients in the initial and extension 
EPICOR Asia-China studies could have accounted for the 
perceived differences in clinical and non-clinical events 
when compared to that in other registries.[19] Furthermore, 
the non-interventional nature of this study may have influ-
enced the accuracy of data collection and analysis. For ex-
ample, patient-reported follow-up procedures and clinical 
events could have precipitated an under-reporting of bleed-
ing events or prompted patients to continue their medication 
for longer than they might do otherwise. Finally, given the 
descriptive nature of this study, an inference on the ob-
served differences between evaluated subgroups could not 
be performed. A larger study should be conducted to exam-
ine whether long-term AP usage is associated with the oc-
currence of clinical events in Chinese patients with ACS. 

In conclusion, data collected from the China-specific ex-
tension of the EPICOR Asia study provides an insight into 

long-term AMPs in patients with ACS. Most patients re-
ceived one AP (principally aspirin) between 2–5 years after 
their ACS index event. Results from this study also high-
light the long-term financial and societal burden of ACS to 
both patients and the healthcare system in China. In sum-
mary, most patients with ACS in China are receiving guide-
line-recommended therapy. However, further education is 
required to ensure that all patients receive at least one AP in 
the long term. Further studies in a larger population of pa-
tients are needed to determine any association between 
AMPs and long-term clinical outcomes in patients who have 
been discharged from a hospital following an ACS event.  
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