Open access Protocol

Protocol of the China ST-segment
elevation myocardial infarction (STEMI)
Care Project (CSCAP): a 10-year project
to improve quality of care by building
up a regional STEMI care network

BM)J Open

To cite: Zhang Y,Yu B, Han Y,
et al. Protocol of the China ST-
segment elevation myocardial
infarction (STEMI) Care Project
(CSCAP): a 10-year project

to improve quality of care by
building up a regional STEMI
care network. BMJ Open
2019;9:026362. doi:10.1136/
bmjopen-2018-026362

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
026362).

Received 29 August 2018
Revised 25 March 2019
Accepted 26 March 2019

| '.) Check for updates

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Yong Huo;
huoyong@263.net.cn

Yan Zhang,' Bo Yu,? Yaling Han,® Jianan Wang,* Lixia Yang,® Zheng Wan,®
Zheng Zhang,” Yuguo Chen,® Xianghua Fu,® Chuanyu Gao,'® Bao Li,"
Jiyan Chen,'? Ming Wu,® Yitong Ma,'* Xingsheng Zhao,'® Yundai Chen,®
Hongbing Yan,'” Dingcheng Xiang,'® Weiyi Fang,'® Sameer Mehta,*
Christoph K Naber,?" Junbo Ge,?* Yong Huo'

ABSTRACT

Introduction Successful ST-segment elevation
myocardial infarction (STEMI) management is time-
sensitive and is based on prompt reperfusion mainly
to reduce patient mortality. It has evolved from a
single hospital care to an integrated regional network
approach over the last decades. This prospective
study, named the China STEMI Care Project (CSCAP),
aims to show how implementation of different types of
integrated regional STEMI care networks can improve
the reperfusion treatment rate, shorten the total
duration of myocardial ischaemia and lead to mortality
reduction step by step.

Methods and analysis The CSCAP is a prospective,
multicentre registry study of three phases. A total of 18
provinces, 4 municipalities and 2 autonomous regions
in China were included. Patients who meet the third
universal definition of myocardial infarction and the
Chinese STEMI diagnosis and treatment guidelines are
enrolled. Phase 1 (CSCAP-1) focuses on the in-hospital
process optimisation of primary percutaneous coronary
intervention (PPCI) hospitals, phase 2 (CSCAP-2)
focuses on the PPCI hospital-based regional STEMI

care network construction together with emergency
medical services and adjacent non-PPCI hospitals,
while phase 3 (CSCAP-3) focuses on the whole-city
STEMI care network construction by promoting chest
pain centre accreditation. Systematic data collection,
key performance index assessment and subsequent
improvement are implemented throughout the project to
continuously improve the quality of STEMI care.

Ethics and dissemination The study has been reviewed
and approved by the Ethics Committee of Peking University
First Hospital. Ranking reports of quality of care will be
generated available to all participant affiliations. Results
will be disseminated via peer-reviewed scientific journals
and presentations at congresses.

Trial registration number NCT03821012.

Strengths and limitations of this study

» China ST-elevation myocardial infarction Care
Project (CSCAP) is the first project focuses on estab-
lishing an integrated regional ST-segment elevation
myocardial infarction (STEMI) care network in China
through in-hospital process optimisation, primary
percutaneous coronary intervention hospital-based
regional STEMI care network construction and
whole-city STEMI care network construction step by
step, which will help us to understand the situations
extensively and then improve accordingly.

» Evaluation, feedback and improvement system will
be established, aiming to provide a tailored and
continuous quality of care improvement plan based
on the conditions of different regions to further inte-
grate the STEMI care network nationwide.

» Hospitals are not randomly selected in CSCAP which
might be lead to lack of representatives to some de-
gree. However, these hospitals are at a high level
in their region which is suitable to be core centres
for regional network construction. Their experiences
could be valuable for hospitals in the same region
but not in this study.

INTRODUCTION

The burden of cardiovascular diseases is
increasing and posing a major public health
issue worldwide. The number of new onset of
myocardial infarction will be tremendous in
China in the next 15 years with the increasing
risk factors and ageing population.l The
Chinese cardiovascular report in 2017 has
shown an increase in both the percentage of
hospitalisation and mortality of acute myocar-
dial infarction (AMI) over the years. The
trends of fast growth nationwide as well as
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CSCAP whole-city STEMI care network construction. CSCAP, China ST-elevation myocardial infarction Care Project;

EMS, emergency medical system; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction.

higher AMI mortality in rural areas were observed since
2005 and 2013, respectively.”

ST-segment elevation myocardial infarction (STEMI),
mainly caused by a sudden obstruction of the coronary
artery with thrombus, benefits from both increasing
reperfusion rate and shortening of the duration from
the symptom occurrence to the opening of the target
vessel.” * Although implementing an evidence-based
medicine significantly improves the prognosis of patients
with STEMI, the gap of clinical application is still large in
real-world settings.” A majority of Chinese STEMI patients
miss the optimal treatment timing due to restrictions
from both patients and medical services.”” Additionally,
the ratio of STEMI reperfusion treatment remained at
the level of around 55% in the last decade. Hence, in-hos-
pital mortality has not changed significantly yet.”

Successful treatment of STEMI is a systemic issue, and
the solution is neither a novel thrombolytic drug nor an
intervention device. It can be brought about by compre-
hensive factors, including the patients’ health aware-
ness, physician’s skill, physician—patient’s relationship,
medical reimbursement system, prehospital emergency
medical system (EMS), in-hospital treatment, connec-
tion mechanism between prehospital and in-hospital
care and posthospital management. Experiences from
both the American Lifeline program and the European
Stent—Save a Life can be used for reference. The quality

of medical care can be significantly improved by estab-
lishing a regional STEMI care network through close
collaboration between hospitals of different levels and
EMS.*?

Although large-scale studies have been conducted
in China, such as clinical pathways for acute coronary
syndromes in China focusing on the acute coronary
syndrome (ACS) clinical pathway, Cardiovascular Disease
in China focusing on the in-hospital treatment of ACS,
China Acute Myocardial Infarction Registry focusing on
the management of both STEMI and non-STEMI and
China Patient-centered Evaluative Assessment of Cardiac
Events Retrospective Study of Acute Myocardial Infarc-
tion, none of them focused on establishing a regional
STEMI care network.”'**? Serial documents issued by the
National Health Commission of China provide favour-
able government supports and further emphasise the
important rolls of administrative departments of health-
care at all levels in strengthening the construction of
regional emergency care network."”™"?

China has gradually increased the input of medical
expense in the last few decades. However, there are
several types of medical insurances with different reim-
bursement policy in China. The impacts of health
economic factors as well as geographical and human-
istic factors on quality of STEMI care also need to be
discussed.
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Figure 2 CSCAP STEMI emergency care flow chart. CSCAP, China ST-elevation myocardial infarction Care Project; ED,
emergency department; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction.

Objectives

The 10-year project, named as China STEMI Care Project
(GSCAP), aims to show how implementation of different
types of integrated regional STEMI care networks can
improve the reperfusion treatment rate, shorten the total
duration of myocardial ischaemia, and lead to mortality
reduction step by step. It will also provide useful infor-
mation when building up a STEMI care network in other
similar regions. In details, CSCAP focuses on improving
the awareness of health and emergency treatment for
patients with STEMI, increasing the ratio of reperfusion
treatment, shortening the overall duration of myocardial
ischaemia and implementing standard secondary preven-
tion to improve the long-term prognosis by establishing
and optimising medical care evaluation, feedback and
improvement system with data support.

METHODS AND ANALYSIS

Study design

CSCAP is a prospective multicentre registry containing
three phases. Phase 1 of CSCAP (CSCAP-1) focuses on
the in-hospital process optimisation of primary percuta-
neous coronary intervention (PPCI) hospitals. Phase 2
of CSCAP (CSCAP-2) focuses on the PPCI hospital-based
regional STEMI care network construction with their
adjacent non-PPCI hospitals and EMS. Phase 3 of CSCAP
(CSCAP-3) focuses on the whole-city STEMI care network
construction by promoting chest pain centre (CPC)

accreditation (figure 1). Systematic data collection, assess-
ment of quality of care and subsequent improvement
are implemented throughout this study to continuously
improve the quality of care.

Organisational framework

CSCAP was established by the Chinese Medical Doctor
Association and supported by the National Health
Commission of China in 2011. After collaborating with
the European Stent—Save a Life in CSCAP-3, China
became its member country in 2017. The project office,
executive committee and steering committee were set up
for the purposes of management, implementation and
academic support. Data management and statistical anal-
yses were conducted by the School of Public Health of
Peking University.

Site selection
CSCAP included 18 provinces (Anhui, Fujian, Gansu,
Guangdong, Guangxi, Hainan, Hebei, Heilongjiang,
Henan, Hubei, Jiangsu, Liaoning, Shandong, Shanxi,
Shaanxi, Sichuan, Yunnan and Zhejiang), 4 municipali-
ties (Beijing, Chongqing, Shanghai and Tianjin) and 2
autonomous regions (Inner Mongolia and Xinjiang) in
China when considering incidence of STEMI, logistic as
well as economic issues.

A total of 53 tertiary hospitals qualified for PPCI in 10
provinces, 2 municipalities and 2 autonomous regions
of China were enrolled in CSCAP-1. The qualification of
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Box 1 Primary performance measures for evaluating

medical care quality

Primary performance measures

Prehospital care

» Symptom onset to first medical contact (min).

» Hospital admission ratio via ambulance (%).

» Prehospital ECG transmission ratio (%).

» Bypass ED ratio in patients with symptom onset within 12 hours (%).

Reperfusion

» Overall reperfusion ratio (%).

» Thrombolysis ratio in patients with symptom onset within 12 hours
(%).

» Primary PCI ratio in patients with symptom onset within 12 hours
(%).

» D2B in patients with symptom onset within 12 hours (min).

» D2N in patients with symptom onset within 12 hours (min).

Discharge

» Usage of both DAPT, statin, 3 blocker and ACEI/ARB in patients with-
out contraindication (%).

Outcomes

» In-hospital mortality (%).

Follow-up and management

» 1-year on-time follow-up ratio (%).

» 1-year MACE (%), including mortality, non-fatal myocardial infarc-
tion, non-fatal stroke and hospitalisation due to heart failure or
acute coronary syndrome.

ACEI, ACE inhibitor; ARB, angiotensin receptor blocker; D2B, door to balloon;
D2N, door to needle; DAPT, dual antiplatelet therapy;ED, emergency
department; MACE, major adverse cardiovascular event; PCI, percutaneous
coronary intervention.

these selected hospitals was based on the numbers of PCI
cases and cardiovascular interventionists extracted from
the national PCI registry database. Moreover, all of them
are able to provide 24/7 PPCI service. These hospitals
were selected because they were at the top level in their
city and potentially a hub for regional network construc-
tion in CSCAP-2. A total of 244 PCI hospitals with adjunct
non-PCI hospitals from 18 provinces, 4 municipalities
and 2 autonomous regions were selected to build up the
regional STEMI care network in CSCAP-2. A total of seven
cities (Harbin, Hangzhou, Nanning, Qingdao, Shenzhen,
Suzhou and Taiyuan) from 6 provinces and one auton-
omous region with different EMS types were selected to
build up the whole-city STEMI care network in CSCAP-3.

Patient enrolment

Patients who met with the third universal definition
of myocardial infarction and the Chinese STEMI diag-
nosis and treatment guidelines were enrolled.'® '’
STEMI patients with late admission to hospitals were also
considered for the purpose of exploring optimal methods
to shorten total ischaemic time causing by both patient
and system delay. All patients received routine clinical
assessments and treatments without any experimental
intervention. The updated guideline-directed manage-
ment such as reperfusion, auxiliary device implemen-
tation, elective revascularisation, medications and

therapeutic lifestyle change will be implemented during
the whole study period.

In CSCAP-1, a total of 4191 hospitalised patients,
with symptom onset within 12hours regardless of
whether receiving reperfusion or symptom onset within
12-24 hours but still need PPCI, were enrolled consecu-
tively in 2012. In CSCAP-2, a total of 20799 patients with
STEMI occurrence within 30 days regardless of reper-
fusion were enrolled consecutively from PPCI hospitals
three times at a 6-month interval from 2015 to 2017. In
CSCAP-3, a total of 30 hospitalised STEMI patients with
symptom onset within 30 days will be enrolled consecu-
tively from both PCI and non-PCI hospitals in the whole-
city network every 3 months. Those patients who survived
after hospital discharge will be followed up for 1year.

Regional network construction

An integrated regional network contains PCI hospitals,
non-PCI hospitals and EMS. There are three major types
of EMS in China: (1) independent EMS, which has its own
ambulances; (2) commanding EMS, which does not have
its own ambulances and uses hospital ambulances and
(8) affiliated EMS, which is based in hospitals and uses
their ambulances. Due to these comprehensive situations,
patients may not be transported to optimal hospitals to
receive effective treatment in the shortest period because
of incomplete communication.'® Thus, prehospital infor-
mation transmission should be considered accordingly
for hospital alert and rapid and accurate transfer.

Although PPCI is the most effective treatment for
STEMLI, it is difficult to be implemented in most of the
primary hospitals, as they are limited by medical condi-
tion, geographical location and techniques. Early throm-
bolysis and/or transfer PCI strategy are the priority in
these hospitals. Therefore, rapid identification of STEMI
and referral to a hospital with PPCI ability are extremely
important components in establishing a regional STEMI
care network in China.

Optimising the in-hospital green channel can signifi-
cantly shorten the doorto-balloon (D2B) time and
door-to-needle (D2N) time, while establishing a CPC to
integrate multiple resources is one of the most important
methods.' * Traditional CPC focuses on the optimisa-
tion and integration of the in-hospital sources aiming to
shorten the time of the process. The medical system and
patient factors together determine the delay in STEMI
emergency treatment.”’ The concept of a modern CPC
expands to establishing an effective regional network
aiming to shorten the total ischaemia duration, thereby
maximising the advantage of reperfusion therapy. The
CPC independent accreditation in China was initiated in
2013 and two types of accreditation standards were devel-
oped according to PPCI ability.”**

Procedures

The treatment process of patients suffered STEMI was
based on the STEMI protocol in the Announcement of
Improving Medical Emergency Treatment Performance
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of Acute Cardiovascular and Cerebrovascular Diseases
issued by the National Health Commission of China in
2015.1% Briefly, this flow chart included 1 centre (EMS), 2
types of hospitals (PCI and non-PCI), 3 types of transfer
methods (EMS transfer to hospital, bypass emergency
department (ED) and inter-hospital transfer) and 11 clin-
ical pathways. Different clinical pathways were selected to
execute the optimal emergency treatment based on the
approaching time, method and hospital ability (figure 2).
In addition, the procedures should be launched without
results of myocardial biomarkers according to typical
ischaemic symptoms and ECG.

Data collection and management

Data of all treatment process were collected, including
patient general information, prehospital treatment,
in-hospital management and follow-up management
(table 1). Considering the real situation in ED, many time
points could not be recorded manually on time which
might lead to missing and inaccurate data. Mobile device
app can record these time variables through a simple
click and complete the prehospital ECG transmission.
In addition, the technique of data auto-capture becomes
more and more popular at present and should resolve
this issue. All of these methods are considered gradually
in this study.

Data were inputted into a self-built electronic data-
base together with two existing databases of both CPC
accreditation and national PCI registry by trained clinical
research coordinators and clinicians in each hospital.
The quality of the data was monitored and suspicious
contents with missing, outlier and logical errors were
mainly reviewed. When all problems are resolved, the
database is then locked for statistical analysis.

The describing method was used in CSCAP to mainly
rank data quality and medical quality. Continuous vari-
ables were described as mean (SD) or median (IQR),
while categorical variables were described as a percentage.
Multivariate regression model was used to evaluate the
factors related to the assessment of medical quality. The
Cox model was used to analyse the association between
exposures and medical outcomes. A p<0.05 was defined
as a significant difference. All analyses were performed
using R (http://www.R-project.org).

Key performance index

The National Cardiovascular Data Registry (NCDR),
established since 1997, has become the basis for project
implementation and quality evaluation as well as medical
quality improvement of research centres in the USA. It has
a positive impact on clinical practice, medical payment,
clinical research and government decision-making.** **
The present study referred to the NCDR model to opti-
mise the STEMI quality of care and established an eval-
uation, feedback and improvement system for primary
key performance indexes(KPIs). For KPI selection,
PPCI hospitals focused on the improvement in the PPCI
capacity and efficiency, non-PPCI hospitals focused on

the improvement in rapid diagnosis, thrombolysis and
referral capacity to PPCI hospitals, and EMS focused on
the improvement in information transmission to alert
hospitals early for rapid and accurate transfer.

A total of 13 primary KPIs were selected for medical
quality evaluation based on different roles of EMS and
hospitals in STEMI management (box 1). However,
different treatment delay indexes were used in different
phases according to the progress of network construction.
D2N and D2B time, defined as in-hospital FMC to target
vessel open, were used to evaluate in-hospital delay in
CSCAP-1. First medical contact-to-balloon time and first
medical contact-to-needle time, defined as FMC by emer-
gency system or hospital to target vessel open, were used
to evaluate the whole medical system delay in CSCAP-2.
Total ischaemic time, defined as symptom onset to target
vessel open, is used in CSCAP-3 to add the information of
patient delay.

The circular enrolment—evaluation—feedback—improve-
ment method will be implemented in both CSCAP-2 and
CSCAP-3. The quality feedback report contains each
KPI of the affiliation and its ranking within its regional
network and among all affiliations. Comparisons of KPIs
with itself and those of others are analysed for tailed
improvements.

Patient and public involvement

Public education of first aid and healthcare will be
performed during the project implementation. Patients
were not offered the opportunity to participate in the
study design. They will obtain the information related to
the study via public media as well as academic publications.

Ethics and dissemination

Ranking reports of quality of care will be made available
to all participant affiliations. Results will be disseminated
at international conferences and published in peerre-
viewed scientific journals or public media.

DISCUSSION

The integration and optimisation of an integrated
regional network with government support are urgent
issues of STEMI care, especially in China. CSCAP is
the first prospective registry study focused on regional
network construction and will help to understand the
current situations and the differences with other coun-
tries extensively, which leads to optimised clinical prac-
tice and problem-guided improvement. It will provide
important information for the network construction
shifting from the PPCI hospital-centred regional network
to the whole-city network step by step, so as to create an
optimal integrated STEMI care system in China.
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