
1Huang X, et al. BMJ Open 2019;9:e025144. doi:10.1136/bmjopen-2018-025144

Open access 

The China Patient-centred Evaluative 
Assessment of Cardiac Events (PEACE) 
prospective heart failure study design

Xinghe Huang,1 Yuan Yu,1 Xi Li,1 Fredrick A Masoudi,2 John A Spertus,3,4 
Xiaofang Yan,1 Harlan M Krumholz,  5,6,7 Lixin Jiang,1 Jing Li1

To cite: Huang X, Yu Y, Li X, 
et al.  The China Patient-
centred Evaluative Assessment 
of Cardiac Events (PEACE) 
prospective heart failure 
study design. BMJ Open 
2019;9:e025144. doi:10.1136/
bmjopen-2018-025144

 ► Prepublication history and 
additional material for this paper 
are available online. To view 
these file, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ bmjopen- 2018- 025144).

Received 2 July 2018
Revised 28 November 2018
Accepted 18 December 2018

For numbered affiliations see 
end of article.

Correspondence to
Dr Jing Li;  jing. li@ fwoxford. org

Protocol

© 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.

AbstrACt
Introduction China faces the prospect of a large 
growth in the prevalence of heart failure (HF). However, 
there is limited knowledge about outcomes in patients 
after HF hospitalisations, including patient-reported 
outcomes (PROs). This paper is to present the study 
goal, methodology and data collection of the China 
Patient-centred Evaluative Assessment of Cardiac Events 
Prospective Heart Failure Study (China PEACE 5p-HF 
Study).
Methods and analysis The China PEACE 5p-HF Study, a 
prospective cohort study, will enrol 5000 patients with HF 
during 2016–2018 from 52 diverse hospitals throughout 
China and the follow-up period will be 12 months. 
Information on patients’ medical history, in-hospital 
treatment and in-hospital outcomes are being abstracted 
from medical records. Details of patients’ demographics, 
socioeconomic status, cardiovascular risk factors, access 
to healthcare services are being collected through 
comprehensive baseline interviews. Generic and disease-
specific health status, depression, stress, anxiety and 
cognitive function are being administered using validated 
PRO instruments. Follow-up interviews will capture PROs 
and hospitalisation events at 1, 6 and 12 months follow-
up. Standardised transthoracic echocardiograms and 
6 min walk tests are being done in patients who enrolled 
in hospitals with these facilities at baseline and at 1 and 
12 months after discharge. Collection of blood and urine 
samples are also being conducted at baseline, 1 and 
12 months follow-up and stored for future analyses.
Ethics and dissemination The National Center for 
Cardiovascular Diseases/Fuwai Hospital ethics committee 
approved this study, and all collaborating hospitals 
received approval from their local ethics committee. 
Written informed consent will be obtained from all patients. 
Findings will be disseminated in future peer-reviewed 
papers and will help to support improvements in the 
quality of care for HF nationwide.
trial registration number NCT02878811.

IntroduCtIon 
The prevalence of heart failure (HF) in 
low-income and middle-income countries 
(LMICs) has been poorly characterised. 
Recent reports show that with the ageing 
of the population and the epidemiological 
transition to non-communicable disease, HF 

is emerging as a major public problem in 
LMICs, where it constitutes >2% of all hospital 
admissions.1 2 It was estimated in 2000 that 
there were 4 million patients with chronic HF 
in China.3 As the most populous LMIC, China 
will be expected to experience a large growth 
in patients with HF as there are currently an 
estimated 290 million patients with cardio-
vascular diseases and its prevalence is rapidly 
increasing.4 5 

In China, as in most countries, little is 
known about the experience of patients with 
HF after hospitalisation. In order to develop 
strategies to improve recovery and long-
term outcomes, it is essential to know about 
the patient’s experience and the factors 
associated with their outcomes, including 
patient-reported outcomes (PROs). Data on 
behaviour, psychological factors, environ-
mental factors, postdischarge management, 
mortality and readmission have rarely been 
collected in studies.6–10 In addition, few real-
world studies, particularly in LMICs, have 
collected information about PROs, specifi-
cally patients’ symptoms, function and quality 

strengths and limitations of this study

 ► This study is the first nationwide longitudinal study 
on clinical outcomes and patient-reported outcomes 
among patients who are hospitalised primarily for 
heart failure (HF) in China.

 ► Comprehensive information included patients’ clini-
cal and non-clinical characteristics, in-hospital and 
long-term care and environmental factors will be 
collected to predict patients’ outcomes and gener-
ate risk prediction tools.

 ► A resource bank for future precision medicine in-
vestigations on phenotyping and genotyping of HF 
will be established, including biosamples, complete 
in-hospital medical charts, digital/image data of ECG, 
echocardiogram, X-ray and impedance cardiogram.

 ► This study will characterise current practice pat-
terns and patients’ outcomes in China and help to 
improve the quality of care nationwide.
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of life. Given that a primary therapeutic goal in treating 
patients with HF is to improve their health status, the 
lack of PROs data is an important gap in the current 
evidence base of HF care in China and throughout the 
world.11 Furthermore, few studies have collected biosam-
ples for biomarker analysis at central laboratories, stan-
dardised echocardiograms, ECG or chest X-rays (or chest 
CT). These data can provide rich information for future 
investigations on phenotypes and genotypes of HF to 
support precision medicine-based efforts to understand 
the predictors of outcomes and mechanisms of HF, with 
implications for treatment.

Accordingly, we designed and implemented the China 
Patient-centred Evaluative Assessment of Cardiac Events 
Prospective Heart Failure Study (China PEACE 5p-HF 
Study), which is the first nationwide longitudinal study on 
both clinical outcomes and PROs among patients who are 
hospitalised primarily for HF in China. We approached 
consecutive patients admitted for HF to capture the 
diverse aetiology of this condition and to 1) examine 
1-year outcomes of patients with HF, including major 
clinical events (eg, death, hospitalisation for HF, stroke 
and incident renal insufficiency) and a broad range of 
PROs (eg, health status, depression and cognitive func-
tion); 2) determine predictors of these patient outcomes, 
including characteristics of patients (eg, demographic, 
clinical, socioeconomic, psychological, behavioural 
factors, biomarkers and images), in-hospital and long-
term care and environmental factors (eg, air pollution); 
3) to ultimately generate novel tools for risk prediction 
among patients with HF and 4) leverage the biospec-
imens and phenotype data to perform future discovery 
research. This study will be to identify gaps in evidence-
based care as targets for quality improvement in China 
and provide evidence for improving HF care and formu-
lating the public policy.

MEthods
study overview
The China PEACE 5p-HF Study is based on the China 
PEACE platform, a collaborative effort among the China 
National Center for Cardiovascular Diseases (NCCD), 
the Yale-New Haven Hospital Center for Outcomes 
Research and Evaluation, the Chinese government and 
collaborating Chinese hospitals to generate novel knowl-
edge and improve cardiovascular disease outcomes.12 
This study design was similar to a prospective study of 
percutaneious coronary intervention (PCI) based on 
the China PEACE platform as well.13 It is a prospective 
cohort study that will include 5000 patients hospitalised 
primarily for HF in 52 hospitals (48 are tertiary hospitals 
and 36 are medical college affiliated hospitals) located in 
20 provinces, covering all economic-geographic regions 
in China (figure 1) (online supplementary material 1). 
The collaborating hospitals were selected with consider-
ation of their geographical distribution and their capacity 
to conduct this study (including facilities, staffing, HF 

patients volume, etc). Screening and enrolment began in 
August 2016 and finished in May 2018. Enrolled patients 
are being interviewed during their index hospitalisation 
and at 1, 6 and 12 months after discharge.

study population
Patients hospitalised with a primary diagnosis of new-onset 
(first diagnosis) HF or decompensation of chronic HF, as 
assessed by the local physician, are eligible for enrolment. 
First, trained/certified investigators at each site screen 
all patients aged 18 years or older admitted primarily for 
HF, as defined by their admitting physician. If a patient is 
a local resident and has no difficulty in communication, 
he/she is invited to participate in the study. To support 
the generalisability of the findings, the consecutiveness 
of patient screening is checked against patient databases 
of local hospitals. Written informed consent is obtained 
from all enrolled patients before conducting interview 
(figure 2). To assess potential selection biases, limited data 
are collected, including demographic, clinical character-
istics and in-hospital outcomes, on non-enrolled patients 
to compare enrolled versus non-enrolled patients.

data collection
Data are being collected via patient interview, local exam-
inations and lab tests, central medical chart abstraction 
and central lab analysis (table 1). We use standardised 
instruments that have been previously validated for the 
Chinese population (online supplementary material 
2).14–21 Local investigators directly enter data into laptop 
computers equipped with a customised electronic data 
collection system to allow real-time off-line logic checks 
to verify the accuracy and completeness of entered data. 
At the end of each day, the data are transferred to the 
central secure server at the National Coordinating Center 
(NCC). To ensure data security, all data are securely 
stored in an encrypted and password-protected database 

Figure 1 Geographic distribution of participating hospitals 
in the China Patient- centred Evaluative Assessment of 
Cardiac Events Prospective Heart Failure Study.
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at the NCC with frequent local and off-site backup to 
secure servers.

Participant interviews
Participants are being interviewed at baseline (ie, during 
the index hospitalisation for HF), and at 1, 6 and 12 
months following hospital discharge (questionnaires 
shown in online supplementary material 3). For patients 
who are not able to attend in-person interviews, central 
telephone interviews are conducted by the trained inves-
tigators at the NCC.

At baseline, we obtain detailed information on demo-
graphics, socioeconomic status, cardiovascular risk 
factors, healthcare service, preadmission medication util-
isation and PROs (including generic16 and disease-spe-
cific health status,14 15 depression,17 stress,18 anxiety,19 20 
cognitive function21) (table 1). PROs measured in this 
study have undergone linguistic and cultural translations 
into Mandarin Chinese to ensure validity of the collected 
data. To measure generic health-related quality of life, 
the study uses the EuroQol group 5-dimension instru-
ment, which also enables the estimation of country-spe-
cific utilities.16 We use the short version of the Kansas 
City Cardiomyopathy Questionnaire to assess HF-specific 
symptoms, functioning and quality of life.15 Psychosocial 
status is assessed for depressive symptoms (Patient Health 
Questionnaire (PHQ)-8 for the first 600 enrolled patients 
and PHQ-2 for the remaining patients),17 and cognitive 
function (mini-Cog)21 in all enrolled patients, while stress 
(4-item perceived stress scale),18 anxiety (2-item Gener-
alised Anxiety Disorder Scale),19 20 and social support 

(enhancing recovery in coronary heart disease)22 in the 
first 600 of enrolled patients. At each follow-up, patients 
are asked to bring in their medications so that a record of 
all the medications actually being taken can be recorded.

Local examinations and laboratory tests
Blood pressure, weight and waist circumference are being 
measured at baseline and each follow-up visit; height and 
neck circumference are being measured at baseline. For 
all enrolled patients, a 12-lead ECG is being performed 
at baseline and at each follow-up visit, local blood cell 
count is being performed at baseline and at the 1 and 
12 months follow-up visits, and chest X-ray (or chest CT) 
is being performed at baseline. Since not all hospitals can 
do standardised transthoracic echocardiograms or 6 min 
walk tests, these two examinations are only being done 
in patients enrolled in the hospitals with available facil-
ities at baseline as well as the 1 and 12 months follow-up 
visits (table 2). In addition, we test participants with an 
impedance cardiogram (ICG) in seven selected hospitals 
at baseline and each follow-up visit (online supplemen-
tary material 4).

To support standardised interpretation of diagnostic 
cardiac tests, several types of raw image data are collected 
for future core-lab analysis. These include digital ECG 
data of 120 s duration, digital chest X-ray (or chest CT) 
images, echocardiogram static and dynamic images of 
at least three cardiac cycles (DICOM format),and digital 
ICG data.

biosamples analysis at central laboratory and long-term 
storage
Blood and urine samples are being obtained at the 
earliest convenient time after enrolment, typically within 
48 hours of hospital admission. Blood and urine samples 
are also being obtained from all enrolled patients at 1 and 
12 months follow-up visit. Samples are being centrifuged, 
divided into aliquots and frozen within 1 hour following 
collection by trained site investigators. The samples are 
being temporarily stored at −40°C or −80°C at local sites, 
then transported on dry ice to China National Cardiovas-
cular Bio-Bank (Beijing) for central lab analysis (table 1) 
and long-term storage in liquid nitrogen (online supple-
mentary material 5).

Index hospitalisation medical chart abstraction
For all enrolled patients, we abstract detailed clinical data 
from an electronic copy of the complete medical record 
from the index hospitalisation. The chart abstraction is 
being performed centrally, based on charts with identi-
fying information (name, national ID and contact infor-
mation) concealed (case report form shown in online 
supplementary material 6 and data dictionary shown 
in online supplementary material 7). The part that can 
be abstracted verbatim without need for interpretation 
(the face sheet, laboratory test results, echocardiogram 
report and physician orders) are abstracted via double 
entry by separate abstractors to ensure accuracy. More 

Figure 2 The China Patient-centred Evaluative Assessment 
of Cardiac Events Prospective Heart Failure Study flow chart. 
HF, heart failure. 
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Table 1 Data collected during the HF index hospitalisation and follow-up

Domain

Assessment

Scale Baseline 1 month 6 months 12 months

Medical charts abstraction

  Demographic characteristics √

  Medical history/risk factors √

  Clinical characteristics √

  Preadmission medication √

  Diagnostic tests √

  Treatments/procedures √

  In-hospital complication/outcomes √

  Discharge diagnosis √

  Discharge medications √

Patient interviews

  HF-specific health status KCCQ-1215 √ √ √ √

  Health-related quality of life EQ-5D*16 √ √ √ √

  Depression PHQ-8/217 √ √ √

  Stress PSS-418 √ √

  Anxiety GAD-220 √ √

  Social support ESSI22 √ √

  Cognitive function Mini-cog21 √ √ √

  Outcome events √ √ √

  Any hospitalisation √ √ √

Healthcare service

  TCM clinic/therapies √ √

  Healthcare insurance √

  Medical expenses √

Socioeconomic status

  Education √

  Work status √

  Marital/living status √

  Health insurance type √

  Household income √

  Health knowledge √

Risk factors

  Smoking status √ √

  Lifestyle factors √ √

  Physical activity √ √

  Alcohol consumption √ √

  Obstructive sleep apnoea syndrome √

Medication

  Preventive medications √ √ √

  Side effects of medications √ √ √

Physical examination

  Blood pressure √ √ √ √

  Weight √ √ √ √

  Height √

Continued



5Huang X, et al. BMJ Open 2019;9:e025144. doi:10.1136/bmjopen-2018-025144

Open access

technical information (the admission record, discharge 
record, daily record and procedure reports) is abstracted 
by certified abstractors and reviewed by senior abstrac-
tors. Before initiating chart review, each abstractor 
receives extensive training about the study, orientation to 
the medical charts and the China PEACE 5p-HF Study 
data dictionary. We require >98% accuracy of abstraction.

outcome events and adjudication
We collect patient outcomes after the index hospital-
isation, including clinical events and PROs. We collect 
all hospitalisations during follow-up, with the medical 
records to support the documentation of outcome 
events. Clinicians at NCC adjudicate all outcome events 
including death, resuscitated sudden death, hospitalisa-
tion for HF, myocardial infarction, stroke, incident atrial 
fibrillation and incident renal insufficiency applying 
criteria employed in clinical trials.

statistical analysis
Our strategy of data collection permits a broad range 
of analyses and analytic approaches, depending on the 
research question (online supplementary material 8). We 

will calculate summary statistics for outcome events, as 
well as PROs at baseline and 1, 6 and 12 months after HF. 
We will report summary statistics for patient demographic, 
clinical, psychosocial and behavioural characteristics; use 
of diagnostic tests; treatments received and control of 
cardiovascular risk factors. To help identify factors asso-
ciated with outcome events, standard parametric and 
non-parametric tests for bivariate analyses, including 
t-test, Χ2 test, Fisher’s exact test and Wilcoxon rank sum 
test will be used. Furthermore, appropriate multivariable 
regression analyses, such as linear, logistic, Cox propor-
tional hazard and Poisson models, will be conducted 
to determine a factor’s association with the outcome 
measures while adjusting for potential confounders. 
As patients are clustered within hospitals and there are 
repeated observations clustered within patients, our anal-
yses will account for clustering in data (eg, generalised 
estimating equations or random effects models) and the 
use of appropriate repeated measures analyses. Of partic-
ular interest will be the variability in patterns of care and 
their association with outcomes. While all efforts are 
made to obtain high response rates in follow-up PROs, 

Domain

Assessment

Scale Baseline 1 month 6 months 12 months

  Waist circumference √ √ √ √

  Neck circumference √

  Lower extremity oedema √ √ √ √

  NYHA class √ √ √ √

Local tests

  12-Lead ECG √ √ √ √

  ICG √ √ √

  Transthoracic echocardiogram √ √ √

  6 min walk test √ √ √ √

  Blood cell count √ √

Central lab analysis

  NT-proBNP √ √ √

  Troponin √ √ √

  HbA1c √ √ √

  Clinical chemistry √ √ √

Biosamples for long-term storage

  Plasma/serum √ √ √

  DNA √ √ √

  RNA from periphery blood √ √ √

  Urine √ √ √

*Perform EQ-5D on both the second and seventh day after admission during index hospitalisation. 
EQ-5D, EuroQol group 5-dimension self-report questionnaire; ESSI, enhancing recovery in coronary heart disease (ENRICHD) social support 
inventory; GAD-2, 2-item Generalised Anxiety Disorder Scale; HbA1c, haemoglobin A1c; HF, heart failure; ICG, impedance cardiogram; 
KCCQ-12, 12-item Kansas City Cardiomyopathy Questionnaire; NT-proBNP, N-terminal pro-B type natriuretic peptide; NYHA, New York 
Heart Association; PHQ-2/8, Patient Health Questionnaire 2/8 item depression scale; PSS-4, 4-item perceived stress scale; TCM, traditional 
Chinese medicine.

Table 1 Continued 
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Table 2 Echocardiogram image and measurements

Number Static image Measurements

1 Parasternal LV long axis (M-mode) RV end-diastolic diameter, septal 
thickness, LV end-diastolic diameter, 
LV posterior wall thickness, ejection 
fraction, LV short axis fraction of 
shortness

2 Aortic short axis (CW) Pulmonary artery velocity

3 Apical four-chamber RV (M-mode) Tricuspid annular plane systolic 
excursion

4 Apical four-chamber mitral valve (PW) Mitral E wave velocity, mitral A wave 
velocity

5 Apical four-chamber tricuspid valve (PW) Tricuspid E wave velocity

6 Apical four-chamber tricuspid valve (CW) Tricuspid regurgitation velocity

7 Apical four-chamber ventricular septum (TDI)

8 Apical four-chamber lateral wall of LV (TDI)

9 Apical four-chamber tricuspid valve (TDI)

10 Apical five-chamber left ventricular outflow tract (PW) Left ventricular outflow tract velocity

11 Apical five-chamber aortic valve (CW) Aortic valve maximum velocity

12 Apical two-chamber anterior-lateral wall of mitral valve ring (TDI)

13 Apical two-chamber upper-lateral wall of mitral valve ring (TDI)

14 Apical three-chamber aorta-side wall of mitral valve ring (TDI)

15 Apical three-chamber posterior-lateral wall of mitral valve ring (TDI)

16 Apical four-chamber LV end-diastolic (two-dimensional)

17 Apical four-chamber LV end-systolic (two-dimensional)

18 Apical two-chamber LV end-diastolic (two-dimensional)

19 Apical two-chamber LV end-systolic (two-dimensional)

Number Dynamic image* Measurements

1 Parasternal LV long axis (two-dimensional) Ascending aortic interdiameter, 
LA end-diastolic anterior-posterior 
diameter

2 Parasternal LV long axis (colour flow)

3 Aortic short axis (two-dimensional)

4 Aortic short axis (colour flow)

5 Parasternal LV short axis-mitral valve (two-dimensional)

6 Parasternal LV short axis musculi papillares (two-dimensional)

7 Parasternal LV short axis-apex (two-dimensional)

8 Apical four-chamber LV (two-dimensional) RA left-right diameter

9 Apical four-chamber RV (two-dimensional)

10 Apical four-chamber LV (TDI and TVI)

11 Apical four-chamber RV (TDI and TVI)

12 Apical four chamber (colour flow)

13 Apical two chamber (two-dimensional)

14 Apical two chamber (colour flow)

15 Apical two chamber (TDI and TVI)

16 Apical three chamber (two-dimensional)

17 Apical three chamber (TDI and TVI)

Continued
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some missing data are inevitable. We will carefully eval-
uate any potential selection biases introduced by missing 
data and conduct inverse probability weighting, when 
appropriate, based on a propensity model for participa-
tion in the follow-up assessments to preferentially weigh 
the experiences of patients who were most like those who 
did not participate in follow-up.

The current study is primarily descriptive. The sample 
size was calculated based on the desired precision of 
estimates for key outcomes. A sample size of 5000 was 
determined based on both feasibility and consideration 
of adequate statistical precision for describing 12-month 
mortality and PROs in the overall sample (online supple-
mentary material 9).

Ethics and dissemination
The NCC of this study is based at the NCCD/Fuwai 
Hospital. All enrolled participants sign an informed 
consent, including consent for the biosample analysis at 
central laboratories and long-term storage. Findings will 
be disseminated in future peer-reviewed articles and will 
help to support improvements in the quality of care for 
HF nationwide.

Patient and public involvement
Patients and public were not involved in the development 
of the research questions, recruit, design or conduct of 
the study. Results will be disseminated to patients and 
public through media, including social media.

dIsCussIon
The China PEACE 5p-HF Study is the first national longi-
tudinal study that will characterise the care and collect 
both clinical outcomes and PROs from a diverse popula-
tion of patients with HF in China. The goal of this study is 
to assess the broad range of patient outcomes and the vari-
ability in management of HF. It will examine the aetiology, 
subtype and the natural history of HF in China. It will also 
support comparative effectiveness studies of pharmaceu-
tical and non-pharmaceutical therapies among patients 
with HF (table 3). Several unique features of this study, 
including the consecutive screening of patients, the stan-
dardised data collection, the collection of patient-centred 
data elements through serial interviews, the central anal-
ysis of biosamples, the collection of dynamic image data 
of ECG and echocardiogram, the longitudinal follow-up 
and the central adjudication for clinical events augment 
the value of this study. In addition, since the China PEACE 
5p-HF Study belongs to the national studies of major 
chronic disease (including cardiovascular disease, stroke, 

diabetes and chronic kidney disease), the variables have 
similar data definitions across studies of other diseases 
and enable analyses that pooling data across studies of 
other chronic diseases. To our knowledge, this is the first 
time a study has adopted unified definition across major 
chronic diseases.

Findings from the China PEACE 5p-HF Study will 
provide information about the long-term outcomes of 
patients with HF and will identify generalisable strategies 
to improve care and reduce disparities with a focus on a 
broad range of outcomes, including those that reflect the 
patient’s experience. Within 1 year of a hospitalisation for 
HF, the mortality rates in Europe and the USA were 17% 
and 22%, respectively. The rehospitalisation rate within 
1 year in Europe was 44% and >50% patients were read-
mitted to the hospital within 6 months after discharge in 
the USA.23–25 There have been few studies in China to 
report the long-term outcomes of patients with HF until 
this study. In addition, PRO measures will provide crit-
ically important, and currently unknown, information 
regarding the burden of HF in China from the patients’ 
perspective. The comprehensive understanding of the 
longitudinal course of HF will support quality improve-
ment initiatives and key public policies for HF in China, 
as well as illuminate the efforts in other LMICs facing 
similar challenges.

The standardised collection of comprehensive data will 
facilitate an understanding of factors influencing patient 
outcomes and generate risk prediction tools. In China 
PEACE 5p-HF Study, we collect patient characteristics 
(eg, demographic, clinical, social economical, psychoso-
cial and behavioural factors), in-hospital and posthospital 
cares as well as biosamples for central laboratory analysis, 
120 s ECG with uniform equipment and echocardiograms 
with standard protocol. This will enable investigators to 
define the prognostic importance of individual factors on 
long-term mortality, admission to hospital and impaired 
quality of life.

This study will also examine the in-hospital care and 
postdischarge long-term management, thus enabling the 
evaluation of the comparative effectiveness of HF thera-
pies among Chinese patients with HF, examine the asso-
ciations of variability in care with outcomes and identify 
targets for quality improvement. Data from this study 
will be used to assess clinical and non-clinical factors 
associated with the use of preventative interventional 
procedures, as well as the association between long-term 
management and patient outcomes to address a substan-
tial gap in knowledge regarding long-term management 
for HF in China. As most prior studies focused only on 

Number Dynamic image* Measurements

*Collecting image of three to five cardiac cycles.
CW, continuous Doppler; LA, left atrium; LV, left ventricular; PW, pulsed-wave Doppler; RA, right atrium; RV, right ventricular; TDI, tissue 
Doppler imaging; TVI, tissue velocity imaging.

Table 2 Continued 
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in-hospital care and discharge medications,7 9 10 there is 
a continued need to understand the long-term medica-
tions, the maintained dosage as well as associated patient 
characteristics and institutional factors.

HF is a common manifestation of diverse cardiovas-
cular diseases and the patient population is heteroge-
neous. Heart failure with preserved ejection fraction 
(HFpEF) and heart failure with reduced ejection fraction 
(HFrEF) seem to have different epidemiological and aeti-
ological profiles and the characteristics of patients with 
the newly defined heart failure with mid-range ejection 
fraction are between those with HFrEF and HFpEF.26 
This study will establish a resource bank for future deep 
investigations on phenotypes and genotypes of HF. Large 
samples of well-characterised patients will be stored long 
term as a biorepository, enabling identification of novel 
biomarkers and genetic loci. In addition, the standardised 
ECG and echocardiographic data will enable future core 
lab analyses for more precise phenotypic descriptions of 
patients with HF and provide rich information to support 

precision medicine and mechanistic insights into HF and 
its progression.

The strengths of conducting a longitudinal study on 
clinical outcomes and PROs among patients with HF 
have been well recognised, which help to better under-
stand where the greatest opportunities lie in optimising 
patient outcomes in the face of an increasing burden. 
In addition, the established organisational infrastruc-
ture of our research team, integrating resources from 
the Chinese government, a diverse hospital network and 
an international research team ensure a rigorous study 
design and rapid dissemination of findings. Furthermore, 
the implementation of a high-quality and cost-effective 
study is supported by a broad research network, as well 
as a robust management system. During the past decade, 
China NCCD has collaborated with some of the world’s 
leading academic institutions to conduct several of the 
largest clinical trials in China.27–30 In-depth training and 
rigorous quality control procedures are being conducted 
continuously to maintain the robust research network. 

Table 3 The themes, resources and data collected and strength of the China PEACE 5p-HF Study

Themes Resources/Data Strength

1. Profile the 
heterogeneity of HF

Diverse patients with HF as the primary reason for 
hospitalisation across China

Enrolled patients hospitalised for HF from 
multicentre, regardless of the aetiology

2. Predictors of short-
term and long-term 
outcomes

 ► Socioeconomics
 ► Clinical characteristics
 ► Behaviour
 ► Repeat measurement during index 
hospitalisation and 1 month after discharge
 – Psychological factors: depression, stress, 

anxiety, social support
 – Biosample repository for central analysis of 

biomarkers, including plasma, serum, blood 
cells, RNA and urine

 ► Environmental information

Comprehensive information of potential 
predictors, including patients’ clinical and 
non-clinical characteristics, and environmental 
factors

3. Broad spectrum of 
patient outcomes

 ► Clinical events
 ► Patient-reported outcomes (KCCQ-12, EQ-5D, 
cognitive function)

 ► Use of interventional procedures

Longitudinal follow-up and central adjudication 
of clinical events

4. Association between 
phenotyping and 
genotyping

 ► Comprehensive information of phenotyping
 ► Blood sample

Precision phenotyping based on complete in-
hospital medical chart, digital/image data of 
ECG, echocardiogram, X-ray and ICG

5. The quality of HF care  ► The usage of evidence-based therapies in 
eligible patients

 ► Variation across hospitals

Data of testing and comorbidities to identify 
eligible patients
National multicentre study including 52 
hospitals from 20 provinces, both urban and 
rural area

6. Comparative 
effectiveness research

 ► In-hospital and long-term medications
 ► Patient outcomes

Effectiveness and safety in large Chinese 
populations, which lack evidence from 
randomised controlled trials

7. Innovation in artificial 
intelligence

Machine learning in analysis of echocardiogram 
and X-ray image

Large database of raw image and related 
clinical information

China PEACE 5p-HF Study, China Patient-centred Evaluative Assessment of Cardiac Events Prospective Heart Failure Study; EQ-5D, EQ-
5D, EuroQol group 5-dimension self-report questionnaire; HF, heart failure; ICG, impedance cardiogram; KCCQ-12, 12-item Kansas City 
Cardiomyopathy Questionnaire.
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We have also established a management system for large 
multicentre studies, which has internationally accepted 
quality standards and be capable of supporting research 
work in diverse healthcare settings in China. The collab-
orative research and performance improvement network 
created by the China PEACE platform will ultimately 
improve patient outcomes and may present a model for 
research and quality improvement in other international 
settings.

It should be noted that only patients who consent are 
enrolled and followed-up and these patients may differ 
from those who are eligible but do not consent to partici-
pate. However, it is a common problem faced by all obser-
vational studies and we plan to evaluate potential selection 
biases by collecting information on baseline demographic 
and clinical characteristics and in-hospital outcomes for 
non-enrolled patients. Second, it is expected that not all 
enrolled patients will participate in in-person interview, 
even though efforts will be made to obtain a high yield, 
thus we will miss some information. For patients who 
do not attend face-to-face interviews, central telephone 
interviews will be conducted by the trained investigators 
at the NCC to collect other information.

The China PEACE 5p-HF Study is designed to help 
improve the quality of care in routine practice and 
patient clinical outcomes, as well as PROs for China 
and similar LMICs by generating a novel, high-quality 
and comprehensive data about longitudinal patient 
outcomes following hospitalisations for HF. This study is 
also intended to support discovery research. The partner-
ship among the Chinese government, a large network of 
hospitals with geographic and capability diversity and an 
international outcomes research team will be leveraged 
to create a platform for cardiovascular diseases research, 
which will facilitate policy-making and inform the devel-
opment of novel quality improvement tools.
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