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ORIGINAL ARTICLE

Impact of In-Hospital Quality of Care 
Improvement Initiative on Secondary Prevention 
of Acute Coronary Syndrome in Six Months After 
Patient Discharge: A Large Stepped Wedge- and 
Cluster-Randomized Controlled Trial
Gaoqiang Xie , MD, PhD; Anushka Patel , MBBS, SM, PhD; Xin Du , MD, PhD; Yihong Sun , MD, PhD; Xian Li , MD; 
Tao Wu, MSc; Zhixin Hao, MD; Runlin Gao , MD; Yangfeng Wu , MD, PhD

BACKGROUND: Patients discharged after acute coronary syndrome experience a high risk of major adverse cardiovascular 
events (MACE) within the first 6 months. We examined whether a quality of care improvement initiative implemented in 
hospitals affects clinical preventive management and outcomes after discharge.

METHODS: We used data from the third phase of the CPACS-3 study (Clinical Pathways for Acute Coronary Syndromes in 
China), a large stepped wedge- and cluster-randomized trial conducted from 2011 to 2015, to evaluate the effectiveness 
of an in-hospital quality of care improvement program on the composite score of preventive medication use and the risk of 
MACE in 6 months after discharge among acute coronary syndrome survivors. The intervention included establishing a quality 
of care improvement team, training clinical staff, implementing acute coronary syndrome clinical pathways, performance 
assessment and feedback, online technical support, and patient education. A total of 101 hospitals were randomized into 
4 wedges, and the intervention was initiated randomly by wedge and step. Participants recruited before (control) and after 
(intervention) the intervention initiation were compared with generalized estimating equations, adjusting for clustering and 
time trend.

RESULTS: A total of 23 258 patients (11 224 in the intervention group and 12 034 in the control group), with a mean age of 
63.6±11.6 years and 39% women, had available follow-up data on MACE and 14 826 patients (6813 in the intervention 
group and 8013 in the control group) had available data on preventive medication use at 6 months were analyzed. Compared 
with the control period, the mean preventive medication use score during the intervention period was higher at 6 months 
(65.8 versus 60.4 for intervention and control periods, adjusted mean difference, 3.7 [95% CI, 0.3–7.0]), but the 6-month 
incidence of MACE showed no difference (5.8% versus 6.6%, adjusted odds ratio, 1.04 [95% CI, 0.83–1.29]).

CONCLUSIONS: The in-hospital multifaceted quality of care improvement intervention in resource-constrained Chinese hospitals 
increased preventive medication use among acute coronary syndrome survivors in the 6 months after discharge, but this did 
not translate into a reduction in MACE.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT01398228.

Key Words: acute coronary syndrome ◼ clinical trial ◼ quality improvement ◼ secondary prevention

mailto:wuyf@bjmu.edu.cn
https://www.ahajournals.org/journal/circoutcomes
https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.124.011441
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-4123-3535
mailto:
https://orcid.org/0000-0003-3825-4092
https://orcid.org/0000-0002-7463-8707
mailto:
https://orcid.org/0000-0001-7812-9793
mailto:
https://orcid.org/0000-0001-5445-4022
mailto:
mailto:
mailto:
https://orcid.org/0000-0002-2425-2005
https://orcid.org/0000-0002-4451-1932
https://www.clinicaltrials.gov


Circ Cardiovasc Qual Outcomes. 2025;18:e011441. DOI: 10.1161/CIRCOUTCOMES.124.011441� May 2025 398

Xie et al Impact of QCI on Post-Discharge Outcomes of ACS

It is estimated that 5% to 25% of patients discharged 
with acute coronary syndrome (ACS) experience a 
major adverse cardiovascular events (MACE) within 

the first 6 months after hospitalization, which rapidly 
decreases to about 1% to 2% in the second 6 months.1–3 
In China, mortality in the first 6 months post-discharge 
following ACS has been reported to be between 4.5% 
and 6.5%.3 The risk of MACE after discharge has been 
reported to be significantly associated with the quality 
of clinical care during hospitalization, the use of second-
ary preventive medications at discharge, and subsequent 
adherence to treatment.2,4 It is critical to identify effec-
tive intervention strategies that focus on these factors to 
reduce the first 6-month risk of MACE among the survi-
vors of ACS.

Clinical pathway-based quality of care improvement 
(QCI) strategies have been associated with lower risks 
of both in-hospital and post-hospital MACE in obser-
vational studies.5,6 However, 2 large stepped wedge- 
and cluster-randomized controlled trials, the third 

phase of the CPACS-3 (Clinical Pathways for Acute 
Coronary Syndromes in China)7 and the ACS QUIK 
(Acute Coronary Syndrome Quality Improvement in 
Kerala),8 did not demonstrate reductions in MACE in 
hospitals in China and India, respectively, with such 
quality improvement approaches. However, CPACS-3 
and other randomized trials consistently reported sig-
nificant improvements in nearly all evidence-based 
preventive medication use at discharge. In CPACS-3, 
appropriate preventive medication use at discharge 
increased in absolute terms by between 4.6% and 
7.6% for each medication.7 Whether these improve-
ments would translate to significant benefits in clinical 
outcomes after discharge remains unknown, particu-
larly outside the context of high-income countries.9 
Thus, we evaluated the effects of the in-hospital clini-
cal pathway-based QCI initiative intervention in China 
on preventive medication use and clinical outcomes in 
the 6 months after discharge among patients hospi-
talized with ACS in CPACS-3.

METHODS
The data that support the findings of this study are available 
from the corresponding author (Y.W.) upon reasonable request.

Study Design
The CPACS-3 was a large, stepped wedge- and cluster-
randomized controlled trial among nontertiary nonpercutane-
ous coronary intervention regional hospitals (as clusters) in 
China.9 The protocol, sample size, and main results have been 
published elsewhere.7,9 Briefly, 101 eligible hospitals were 
randomly assigned into 4 wedges, and 50 eligible patients 
were recruited consecutively in each hospital during each of 
5 steps, with each step continued for 6 months. No interven-
tion was applied in the first step in all participating hospitals. 
Each wedge commenced the intervention in one of the 4 
remaining steps. All hospitals received the intervention in the 
last step. The intervention was applied at the hospital level, 
with outcomes measured at the patient level. The Peking 
University institutional review board reviewed and approved 
the study and all participating patients provided written 
informed consent. The study was registered at ClinicalTrials.
gov (NCT01398228). The trial protocol and statistical analy-
sis plan have been published.9

Patients
Up to 50 ACS patients older than 18 years with a final diagno-
sis of ACS at discharge or death were consecutively enrolled in 
each step in each eligible hospital. The recruitment of patients 
was scheduled in 6-month cycles following a set date. All hos-
pitals started recruiting patients at the same time for each 
cycle.7 Study patients were recruited from October 9, 2011, 
to December 29, 2014, and followed-up until July 12, 2015. A 
total of 29 346 patients were recruited from these 101 eligible 
hospitals, of which 761 patients died during hospitalization.7 For 
the 28 585 patients who were discharged alive, the process of 

WHAT IS KNOWN
•	 In-hospital quality of care improvement strategies 

have been associated with lower risks of both in-
hospital and post-hospital major adverse cardiovas-
cular events in observational studies among patients 
with acute coronary syndrome.

•	 Randomized trials have demonstrated that in- 
hospital quality of care improvement strategies 
improve preventive medication use at discharge. 
However, whether this improvement would persist 
and translate into significant clinical benefits after 
discharge remains unknown.

WHAT THE STUDY ADDS
•	 The present study showed that the CPACS-3 

(Clinical Pathways for Acute Coronary Syndromes 
in China) in-hospital multifaceted quality of care 
improvement intervention for acute coronary syn-
drome management increased preventive medica-
tion use at 6 months after discharge but did not 
reduce the risk of major adverse cardiovascular 
events within 6 months.

Nonstandard Abbreviations and Acronyms

ACS	 acute coronary syndrome
ACS QUIK	 �Acute Coronary Syndrome Quality 

Improvement in Kerala
CPACS-3	 �Clinical Pathways for Acute Coronary 

Syndromes in China
MACE	 major adverse cardiovascular event
QCI	 quality of care improvement
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discharge and follow-up in each step of the intervention and 
control periods is shown in the Figure.

Randomization, Intervention, and Data 
Collection During Hospitalization
Cluster randomization was computer-generated and concealed 
centrally, with stratification by province, after data collection for 
the first step and before initiating the intervention.7

The intervention included 6 components: the establishment 
of a QCI team; implementation of clinical pathways for manag-
ing different subtypes of ACS; regular reports provided every 6 
months on key performance indicators; technical training and a 
compulsory test for medical staff engaged in ACS care; web-
based online technical support to access advice from senior 
cardiologists; and patient educational materials on ACS clini-
cal manifestation, treatment, secondary prevention, and lifestyle 
modification. The intervention was maintained or repeated dur-
ing the intervention period at each hospital. Central training for 
the intervention protocol (2 days) took place within 2 weeks 
before initiating the new cycle for patient recruitment. The local 
training and the establishment of the QCI team at each hospital 
were required to be done immediately after the central training. 
There was not a transit period between the intervention and 
control periods.

Data collection during hospitalization included sociodemo-
graphic information, medical history, and treatments before 

admission, during hospitalization, and at death or hospital 
discharge.

Follow-Up in 6 Months After Discharge
All patients discharged alive from the hospital were followed-
up at 6 months by face-to-face interview or telephone call. A 
standardized questionnaire was used to collect information 
from each patient or their relative or other contact if the patient 
had died. A trained physician or senior cardiac nurse from par-
ticipating hospitals was responsible for the interview and tele-
phone follow-up. Information collected included survival status, 
hospitalizations, reasons for re-hospitalization, and the use of 
evidence-based medications. For suspected cases of MACE, 
medical charts, including laboratory tests or death certificates 
were obtained. A central adjudication committee was respon-
sible for the final diagnosis of all MACE.

Outcomes
The main outcomes in the present study include a patient-level 
composite preventive medications use score at discharge, the 
preventive medications use score at 6 months after discharge 
and the 6-month risk of MACE. The patient-level composite 
persistent preventive medications use score was derived as 
an exploratory outcome. Preventive medications considered 
in the present study include aspirin, clopidogrel, β-blockers, 
angiotensin-converting enzyme inhibitors/angiotensin receptor 

Figure. Study flowchart.
*MACE indicates major adverse cardiovascular event.
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blockers, and statins. The composite preventive medications 
use score at discharge and at 6 months after discharge were 
calculated as the number of secondary prevention medications 
from each class (maximum 5) that were actually taken by the 
patient divided by the number of guideline-recommended sec-
ondary medications10–13 at the specified time point, then multi-
plied by 100. The persistent preventive medications use score 
was defined as number of preventive medications that were 
taken by the patient at both discharge and 6 months, divided 
by the number of guideline-recommended secondary medica-
tions, then multiplied by 100. MACE was defined as a compos-
ite outcome including all-cause mortality, nonfatal myocardial 
infarction, and nonfatal stroke. Nonfatal myocardial infarction 
was defined as re-hospitalization due to myocardial infarction 
diagnosed on symptoms/signs and at least one of electrocar-
diographic or cardiac biomarker change. Nonfatal stroke after 
discharge was defined as re-hospitalization due to stroke diag-
nosed on symptoms/signs and brain computed tomography/
magnetic resonance imaging. All reported MACEs were adju-
dicated by an independent committee masked to the hospital’s 
randomization status.

Data Quality Control
A trained hospital staff member who was not involved in treat-
ing patients with ACS was responsible for collecting and enter-
ing data into a dedicated web-based data management system. 
Follow-up data were collected by trained staff using a standard 
questionnaire, referring to the medical charts if the patient was 
hospitalized, and blinded to hospital randomization. Data quality 
was maintained through in-person and online study monitoring 
activities.

Data Analysis
The analyses for all outcomes were conducted at the individual 
level while accounting for the clustering of patients at the hos-
pital level. The primary model included a fixed effect for time 
trend (categorized by number of steps) and a binary variable to 
represent the effect of the intervention. To account for within-
cluster correlations, generalized estimating equations were 
used with an exchangeable working correlation structure.

The intervention effects were summarized as odds ratios 
and differences of proportions for MACE or mean differences 
for preventive medications use.

For the purposes of the present study, participants who 
had incomplete follow-up data on clinical events and pre-
ventive medications use were excluded from the respective 
analyses. To understand the potential impact of differential 
loss to follow-up, we compared the patient baseline char-
acteristics between intervention and control periods in the 
analyzed patients for MACE and preventive medications 
use, respectively.

All statistical tests were 2-tailed. The intervention effects on 
outcomes were considered significant at P=0.05. All analyses 
were conducted using SAS, version 9.4 (SAS Institute).

Data Availability Statement
Data may be obtained from a third party and are not publicly 
available. All data relevant to the study are included in the 
article.

RESULTS
Patient Characteristics
For the 28 585 patients who were discharged alive, 5327 
(18.6% of 28 585) patients were lost to follow-up for 
MACE, and an additional 8427 (29.5% of 28 585) did 
not attend the face-to-face follow-up visit at 6 months, 
where information on secondary preventive medication 
use was collected, who were excluded from the analyses 
(Figure). Among the 23 258 participants analyzed for 
6-month MACE, 11 224 (48.3%) and 12 034 (51.7%) 
were recruited during the intervention and control peri-
ods, respectively. The mean age of the study participants 
was 63.6 (±11.6) years, with a range from 19 to 99 
years. About 61% were men, 59% were farmers, 33% 
were hospitalized with ST-segment–elevation myocar-
dial infarction, and 50% with unstable angina pectoris. 
No apparent differences were found between all eligi-
ble patients randomized to the control and intervention 
periods for the analyses on MACE and those included 
in the cohorts for analyses on preventive medication use 
scores (Table 1).

Effects on Preventive Medications Use
The mean composite preventive medication use score 
at 6 months after discharge was significantly higher in 
the intervention period compared with the control period 
(65.8±34.0 versus 60.4±32.7, the cluster- and time-
adjusted difference, 3.7 [95% CI, 0.3–7.0]; P=0.031; 
Table 2). The difference also presented for the mean 
composite preventive medications use score at discharge 
(78.3±28.8 versus 69.2±31.5, the cluster- and time-
adjusted difference, 8.2 [95% CI, 4.3–12.1]; P<0.001) 
and the exploratory outcome of the mean persistent pre-
ventive medication use score during the first 6 months 
(58.1±36.0 versus 50.6±34.8, the cluster-and time-
adjusted difference, 7.5 [95% CI, 3.6–11.4]; P<0.001).

Effects on Risk of MACE
The 6-month incidence of MACE was 5.8% in the inter-
vention group and 6.7% in the control group (Table 3). 
The cluster- and time-adjusted odds ratio was not signifi-
cant (1.04 [0.83–1.29], P=0.737).

DISCUSSION
To the best of our knowledge, this is the first random-
ized clinical trial to report the effect of an in-hospital QCI 
intervention on post-discharge clinical outcomes among 
ACS survivors.14–22 In this large stepped wedge- and 
cluster-randomized controlled trial in China, we found 
that QCI implemented during hospitalization not only 
increased preventive medication use at discharge but 
that some of this improvement persisted to 6 months 
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post-discharge, indicating a sustained impact of the in-
hospital QCI intervention on use of secondary prevention 
therapies. However, the magnitude of the intervention 
effect might be not large enough to be translated into 
significant changes in the risk of MACE at 6 months. The 
study would be helpful to address the paucity of high-
quality evidence on quality improvement initiatives in 
non-high-income settings what was indicated by Rowe 
et al.23

Several large trials have found that QCI interven-
tions increased nearly all evidence-based medications in 
the hospital and at discharge.5–8 The possible reasons 
for the effect persistence after discharge in the pres-
ent study may be that the QCI intervention improved 
the knowledge level of physicians who were usually not 
just responsible for in-hospital treatment but also for 
the clinical follow-up after patient discharge. It is worth 
noting that the improvement in medication use after dis-
charge was not equally observed across all therapeutic 
classes. The largest improvement at 6 months after dis-
charge occurred with clopidogrel use (9.4%, P<0.001), 
for which the largest improvement was also observed in 

terms of persistent use both at discharge and follow-up 
(11.1%, P<0.001). This may be due to low rates of use 
of clopidogrel in control periods and therefore great-
est potential to improve. Rates of post-discharge use of 
aspirin and statin were high (>70%) and similar between 
groups. These results indicate that intervention may be 
more effective for those medications where the largest 
evidence-practice gaps lie.

It is worth noting that the dual antiplatelet therapy, 
β-blockers, statins, and angiotensin-converting enzyme 
inhibitors/angiotensin receptor blockers have been con-
sidered as part of quality indicators by the European 
Society of Cardiology.24 Unfortunately, the proportion 
of patients who used preventive medications was still 
greatly less than the number who were eligible for these 
medications in the present randomized study. Simi-
lar findings also presented in those real-world studies 
shown by Mas-Llado et al.25 These findings suggest 
that more and stronger intervention strategies should 
be developed to improve the proportion of secondary 
preventive medication use among patients discharged 
with ACS.

Table 1.  Characteristics of Analyzed Participants by Randomized Allocation in CPACS-3 
Study

Variables

Analyses for 6-month MACE
Analyses for 6-month 
preventive medications use

Intervention 
(n=11 224)

Control 
(n=12 034)

Intervention 
(n=6813)

Control 
(n=8013)

Age in years, mean±SD 63.5±11.6 63.8±11.5 63.0±11.5 63.3±11.3

Male, % 60.8 60.5 63.2 61.1

Education attainment above high school, % 40.2 39.9 43.2 42.8

Occupation (farmer), % 58.4 59.5 56.5 57.5

Health insurance, % 92.6 93.9 91.9 95.1

Subtype of ACS

 � STEMI, % 32.5 34.3 35.3 34.4

 � NSTEMI, % 17.3 15.1 16.3 14.7

 � UA, % 50.2 50.6 48.5 50.9

Current Smoking, % 26.9 25.1 29.5 27.0

History of disease

 � Myocardial infarction, % 8.2 9.2 7.7 9.7

 � Angina, % 23.5 20.8 20.3 22.4

 � Heart failure, % 3.8 4.0 3.6 4.4

 � Stroke, % 7.7 7.6 7.1 8.2

 � TIA, % 1.8 1.0 1.4 0.9

 � Diabetes, % 14.1 13.5 13.9 14.3

 � Hypertension, % 68.1 69.3 68.6 70.5

 � Dyslipidemia, % 13.9 13.6 14.0 13.5

SBP <90 mm Hg, % 1.7 1.9 1.9 1.8

Heart rate ≥100 bpm, % 10.4 10.7 9.6 10.1

ACS indicates acute coronary syndrome; CPACS-3, Clinical Pathways for Acute Coronary Syndromes in China; 
MACE, major adverse cardiovascular event; NSTEMI, non–ST-segment–elevation myocardial infarction; SBP, systolic 
blood pressure; STEMI, ST-segment–elevation myocardial infarction; TIA, transient ischemic attack; and UA, unstable 
angina.
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In the present report, we found that QCI intervention 
was not associated with a reduction in 6-month MACE. 
While the intervention increased sustained preventive 
medications use, the magnitude of that effect may not be 
sufficient to translate to clinical differences with relatively 
shorter follow-up (only 6 months). First factor may be the 

influence of secular trends that influenced the compari-
son. The China National Health Commission issued clini-
cal pathways for managing various diseases,26,27 including 
ACS, in 2009. During the CPACS-3 study period, the 
Chinese Society of Cardiology had issued several clini-
cal guidelines on the management of ACS.11,28 These 

Table 2.  Effects of Intervention on Preventive Medications Use* at Discharge and 6 months and the 
Persistence Use in 6 Months

Preventive medications use

Composite medications use score or 
rate (%) of single medication use*

Cluster- and time-adjusted 
difference (95% CI) P values

Intervention 
n=6818†

Control, 
n=8013†

Prevention medications use at discharge

 � Composite score, mean±SD 78.3±28.8 69.2±31.5 8.2 (4.3–12.1) <0.001

 � Single medication use

  �  Clopidogrel, % 74.6 57.1 10.3 (5.1–15.5) <0.001

  �  Aspirin, % 90.4 85.0 6.8 (2.5–11.1) <0.001

  �  Statin, % 87.5 81.8 6.1 (1.9–10.4) 0.002

  �  β-Blocker, % 63.3 55.2 9.1 (4.4–13.8) <0.001

  �  ACE inhibitor or ARB (in LVSD), % 58.2 55.8 7.7 (1.8–13.5) 0.011

Prevention medications use at 6-month

 � Composite score, mean±SD 65.8±34.0 60.4±32.7 3.7 (0.3–7.0) 0.031

 � Single medication use

  �  Clopidogrel, % 51.6 38.6 9.4 (4.7–14.1) <0.001

  �  Aspirin, % 84.5 81.6 0.4 (−3.1 to 3.9) 0.755

  �  Statin, % 73.0 71.6 0.6 (−3.1 to 4.3) 0.678

  �  β-Blocker, % 56.2 51.6 3.7 (−0.6 to 8.0) 0.092

  �  ACE inhibitor or ARB (in LVSD), % 45.1 43.0 4.9 (−1.9 to 11.6) 0.157

Persistent use of prevention medications in 6 mo as exploratory

 � Composite score, mean±SD 58.1±36.0 50.6±34.8 7.5 (3.6–11.4) <0.001

 � Single medication use

  �  Clopidogrel, % 45.0 30.9 11.1 (6.5–15.8) <0.001

  �  Aspirin, % 77.9 71.5 6.3 (1.6–11.1) 0.008

  �  Statin, % 66.1 61.8 4.9 (0.1–9.7) 0.042

  �  β-Blocker, % 45.7 38.9 6.9 (2.3–11.4) 0.003

  �  ACE inhibitor or ARB (in LVSD), % 36.5 35.1 5.3 (−0.7 to 11.3) 0.078

The eligible number of participants including in the analysis for ACE inhibitor/ARB use at discharge, 1368 in control period and 1005 
in intervention period. The eligible number of participants including in the analysis for ACE inhibitor/ARB use at 6 months and persistent 
use was 1346 in control period and 988 in intervention period. ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor 
blocker; and LVSD, left ventricular systolic dysfunction.

*The composite preventive medications use score at discharge and that at 6 mo after discharge were calculated as the number of 
secondary prevention medications from each class (maximum 5) that were actually taken by the patient divided by the number of guideline-
recommended secondary medications at the specified time point, then multiplied by 100. Persistent preventive medications use score was 
defined as number of preventive medications that were taken by the patient at both discharge and 6 mo divided by the number of guideline-
recommended secondary medications, then multiplied by 100. The rate of single medication use was calculated.

†We excluded 8427 patients (4406 and 4021 in intervention and control), who did not attend the face-to-face follow-up visit where the 
information on secondary preventive medications use were collected.

Table 3.  MACEs in 6 Months After Discharge by Randomized Allocation

Outcome

MACE rate, % Cluster- and time-adjusted model

Intervention Control Difference in rate, % (95% CI*) Odds ratios(95% CI) P values

No. of patients 11 224 12 034

MACE, n % 654, 5.8 800, 6.7 0.3 (−1.2 to 1.7) 1.04 (0.83–1.29) 0.737

MACE indicates major adverse cardiovascular event.
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guidelines were disseminated through numerous confer-
ences, meetings, symposiums, and workshops across the 
country, which could have led to an improvement in the 
management of ACS. The outside intervention should 
have diminished the effect of the QCI intervention on 
MACE, which was demonstrated by comparing models 
adjusting for clustering only (significant but data were 
not shown) with models further adjusting for the time 
trend (not significant, Table 3). Second factor was that 
the most of the preventive medication use difference was 
driven by the higher use of clopidogrel in the intervention 
arm and for the other agents (statins, β-blockers, aspi-
rin, angiotensin-converting enzyme inhibitors/angioten-
sin receptor blockers) the difference between arms was 
really modest and not statistically significant. Third factor 
was that due to no transit period existed between inter-
vention and control periods by design part of patients 
who were recruited close to the end of control period 
might actually be intervened during the follow-up visits 
by the same physicians who had received the interven-
tion, resulting in study outcomes improved in patients 
recruited in control period and diminished intervention 
effect. Fourth factor was that our post hoc power analy-
ses indicates that the study had only 71% power, which 
is not high enough for claiming a true no effect of the 
CPACS-3 intervention on 6-month MACE. The loss to 
follow-up (18.6%), and the higher proportion of partici-
pants with unstable angina (50%) should both reduced 
the power of the statistical analysis.

STRENGTHS OF THIS STUDY
This study has several strengths. First, the study is the 
first large randomized trial to evaluate the effect of a 
clinical pathway-based QCI initiatives on post-discharge 
clinical outcomes among ACS survivors. Second, the 
study design, conduct, and data analyses were over-
seen by an experienced steering committee composed 
of international experts in cardiology, epidemiology, and 
biostatistics. Third, the study used a central adjudication 
committee for MACE event diagnosis and classification, 
and a professional project management team monitored 
the study process. Last, around 40% of the study popu-
lation were women, which is higher than that reported in 
previous studies29 and the results should be more gener-
alizable to women patients.

LIMITATIONS OF THE STUDY
The study also has limitations. First, due to resource 
constraints the time of follow-up was only 6 months, the 
generalization of the intervention effect to longer term 
should be made with caution. Second, there were nearly 
20% of participants lost to the follow-up for MACE. For-
tunately, number and clinical characteristics of partici-
pants remained in the cohort were similar between the 

intervention and control groups (Table 1). Thus, we do 
not think that the loss to follow-up would introduce sig-
nificant systematic bias. Third, the study was done in Chi-
nese resource-constrained hospitals. The generalizability 
to other countries and settings should be considered 
with caution. Fourth, about 50% of the study population 
had unstable angina, which was higher than that reported 
previously30 and should reduce the expected risk of 
MACE in follow-up and hence the statistical power. Thus, 
our study might underestimate the effect of intervention. 
Fifth, the feedback reports of key performance indicators 
every 6 months should help to strengthen the interven-
tion effect and that effect could be unequal between the 
wedges. We did not consider this possible heterogeneity 
in our analyses. Instead, we followed our statistical plan, 
which assumed a constant intervention effect from all 
intervention components.

CONCLUSIONS
In resource-constrained regional hospitals in China, the 
introduction of a multifaceted, clinical pathway-based 
QCI intervention program led to an increase in the use 
of ACS secondary prevention medications at discharge 
and at 6 months post-discharge, and also an increase 
in the persistent use of these medications during the 6 
months post-discharge, but did not result in a significant 
decrease in the risk of 6-month MACE.
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