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Abstract

Background Ivabradine improves cardiac function and clinical outcomes in chronic heart failure (HF) by reducing heart rate
(HR), but there is a lack of real-world data on its effectiveness and safety in Chinese patients.

Methods We designed a prospective, multicenter, observational study of Chinese adults with HF and left ventricular systolic
dysfunction, resting HR > 75 beats per minute (bpm), and an indication for ivabradine treatment. An interim analysis was
performed using a cut-off date of 31 October 2019. The primary outcome was change in HR at 6 months after the initiation
of ivabradine. Secondary endpoints included change in New York Heart Association (NYHA) functional class; quality of
life (QoL), measured using the Kansas City Cardiomyopathy Questionnaire (KCCQ); and adverse events (AEs).

Results Overall, 655 subjects were included in the interim analysis. Mean reduction in HR from baseline was 13.2 (95%
confidence interval [CI] 11.2-15.2) bpm at Month 1, and 14.5 (95% CI 11.8-17.2) bpm at Month 6 (p < 0.001 for both
changes). NYHA functional class and KCCQ scores improved significantly over time (p < 0.001 for all comparisons with
baseline), indicating amelioration of symptoms and better QoL, respectively. Forty-four subjects (6.7%) reported a total of
60 ivabradine-related AEs, most frequently phosphenes and bradycardia (both n = 6, 0.9%).

Conclusion Treatment with ivabradine for 6 months effectively reduced HR and improved functional class and QoL in
Chinese patients with chronic HF. Treatment was well tolerated.

Clinical Trial Registration ISRCTN11703380; registered on 8 November 2016.

The POSITIVE investigators are mentioned in the Appendix Key Points
section

We undertook an interim analysis of an observational
study in 655 Chinese patients who were prescribed
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1 Introduction

In patients with chronic heart failure (HF), compensatory
increases in heart rate (HR) not only maintain adequate
cardiac output but also increase the risk of disease pro-
gression. Persistent elevations in HR can lead to decreased
myocardial contractility [1], increased ventricular after-
load [2], reduced myocardial perfusion [3], and increased
myocardial oxygen consumption [4]. These factors lead
to a progressive decline in cardiac function, recurrent
dyspnea and peripheral edema, increased levels of B-type
natriuretic peptide (BNP), and myocardial remodeling
[5]. In turn, worsening HF leads to further increases in
HR via activation of the neurohumoral system, creating a
self-propagating cycle of events that increases the risk of
hospitalization and death.

Data from observational studies [6, 7] and SHIFT (Sys-
tolic Heart failure treatment with the I, inhibitor ivabradine
Trial) [8] have demonstrated that increased HR is a predic-
tor of short- and long-term mortality in patients with HF.
Consequently, HR has become an established therapeutic
target in guidelines on HF treatment [9-12]. In patients
with HF with reduced ejection fraction (HFrEF), reduc-
tions in HR lead to improvements in cardiac function; this
in turn leads to a reduction in symptoms and improved
outcomes [13, 14].

Ivabradine is a novel treatment for HF that reduces HR
by selectively inhibiting the I; current in the sinoatrial
node [10]. In 2010, the SHIFT study demonstrated that
ivabradine, added to standard therapy, significantly
reduced the risk of hospitalization due to worsening HF
in patients with HFrEF, compared with placebo [14].
Subsequently, ivabradine treatment was incorporated into
clinical guidelines for treatment intensification in patients
who, despite guideline-directed HF treatment including
an optimized B-blocker, have symptomatic HFrEF (New
York Heart Association [NYHA] class II or III, with left
ventricular ejection fraction [LVEF] < 35%) and a resting
HR of > 70 beats per minute (bpm) in sinus rhythm [11].

Observational studies of ivabradine conducted in Ger-
many (INTENSIFY [15] and RELIf-CHF [16]) and the
UK (LIVE:LIFE [17]) have confirmed that ivabradine
improves symptoms and health-related quality of life
(QoL) in patients with HF in real-world clinical practice.
However, to date, there is little published real-world evi-
dence to support the use of ivabradine in Chinese patients
with HF. We therefore designed an observational study to
assess the effectiveness and safety of ivabradine in this
population.

The POSITIVE (POSt-authorization drug Intensive
surveillance monitoring sTudy of IVabradinE in patients
with HF) study is the first major observational study of
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ivabradine to be undertaken in China, and indeed is the
first large study of ivabradine to assess real-world out-
comes of HF in China. Its purpose is to assess the effec-
tiveness and safety of ivabradine in Chinese patients
with HFrEF. In this article, we present the findings of an
interim analysis of the POSITIVE database.

2 Methods

The POSITIVE study is an ongoing, prospective, observa-
tional study of patients with HFrEF receiving care at one
of 63 hospitals in China (see Appendix for full list). To be
included, patients needed to have an LVEF < 40% in the
previous 3 months; NYHA class I, III or IV HF; and a rest-
ing HR > 75 bpm in sinus rhythm. In addition, patients had
to be receiving standard treatment for HF (B-blockers, or
other agents if B-blockers were not tolerated or were con-
traindicated); meet the indication criteria for ivabradine in
China; and to have been prescribed ivabradine by their treat-
ing physician.

According to prescribing guidelines in China, the starting
dose of ivabradine is 5 mg twice daily, or 2.5 mg twice daily
in patients aged > 75 years. The dosage can subsequently
be increased if necessary, based on HR measurement, to a
maximum of 7.5 mg twice daily. In the current study, inves-
tigators could adjust the dosage based on the patient’s con-
dition and according to the dosage recommendations in the
prescribing information. Patients with a resting HR of 50-60
bpm continued to receive the starting dose, whereas patients
with a resting HR that was persistently > 60 bpm could have
the ivabradine dose increased up to a maximum of 7.5 mg
twice daily. The ivabradine dose was decreased or treatment
discontinued if the patient’s resting HR was persistently <
50 bpm or if they had symptoms of bradycardia.

As per usual clinical practice for the monitoring of
patients receiving care for HFrEF, patients had monthly fol-
low-up visits, during which the ivabradine dosage could be
adjusted. In this observational study, data on clinical status
were collected at two follow-up visits, at 1 month (M1) and
6 months (M6) after inclusion. If patients were unable to
attend the hospital for follow-up, they were interviewed by
telephone. At baseline and at each follow-up visit, patients
underwent a physical examination and blood was taken for
routine laboratory analysis. NYHA class was assessed and
the validated Chinese-language version of Kansas City Car-
diomyopathy Questionnaire (KCCQ) [18] was administered
to monitor changes in health-related QoL over time. In the
KCCQ, 23 items are rated and scaled to generate a score of
between 0 and 100, where lower scores indicate poor QoL
and high scores indicate good QoL. The minimum change
in KCCQ score that is considered clinically meaningful is 5
points [19]. Patients were also requested to keep a diary of
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any adverse events (AEs) and were asked about these AEs
during telephone follow-up. Bradycardia that was sympto-
matic or characterized by an HR of < 40 bpm was recorded
as an AE.

The primary outcome of interest was the change in HR
between baseline and each of the follow-up visits. Secondary
outcomes were the changes in NYHA functional class and
KCCQ scores, as well as safety and tolerability. Changes in
blood BNP/N-terminal pro-BNP (NT-proBNP) levels and
LVEF were also assessed.

Informed consent to participate in this study was obtained
from all participants. The study was approved by the Ethics
Committee of Zhongshan Hospital Fudan University, and
also underwent ethical review and approval at all participat-
ing centers. The trial was registered on the ISRCTN database
(registration number: 11703380) on November 8, 2016.

An interim analysis was planned for when >500 patients
had been enrolled and had completed two follow-up visits.
In practice, we applied a cut-off date of October 31, 2019,
and analyzed data for all patients enrolled up to that point.

Statistical analysis was performed using SAS version
9.1.3 (SAS Institute, Inc., Cary, NC, USA). The full analy-
sis set (FAS) included all enrolled patients who provided
informed consent and received at least one dose of ivabra-
dine. The efficacy population consisted of the FAS popula-
tion who took ivabradine for at least 1 month (i.e., exclud-
ing those who discontinued or changed ivabradine at the
M1 visit or prematurely discontinued prior to the M1 visit).
The primary efficacy analysis was carried out in the efficacy
population. Unless otherwise specified, analysis of patient
demographics, secondary efficacy endpoints and safety end-
points were carried out in the FAS. For continuous variables,
either the mean and standard deviation (SD) or the median
and interquartile range (IQR) were calculated. Categorical
variables were summarized using frequency, which was
expressed as an absolute number (72) and percentage (%). To
analyze differences in outcomes of interest between follow-
up visits and baseline, we used either the paired Student’s
t-test or the Wilcoxon signed-rank test, depending on the
distribution of the data; for ranked variables (such as NYHA
class), we used the Wilcoxon signed-rank test. A p-value
<0.05 was considered to be statistically significant.

3 Results
3.1 Baseline Characteristics

At October 31, 2019, 655 patients had been enrolled in
the study and were included in the FAS interim analysis.
Of these, 554 (84.6%) and 449 (68.5%) subjects had com-
pleted the M1 and M6 follow-up visits, respectively. The
efficacy analysis included 534 patients; within this group,

baseline ECG HR data were missing for 23 patients, and
baseline KCCQ data were missing for 37 patients. Base-
line NYHA class data were available for all 534 patients
in the efficacy population. Data were missing at M1 and
M6 for 306 and 393 patients, respectively, for HR; 122 and
227 patients, respectively, for NYHA class; and 156 and
253 patients, respectively, for KCCQ score.

Baseline demographic and clinical characteristics of
the study population are shown in Table 1. Participants
had a mean (+ SD) age of 54.9 (x+ 15.0) years, and most
were male (n = 507, 77.4%). The median time since HF
diagnosis was 5 months and the mean (+ SD) LVEF was
30.9 (£ 7.2)%. Most (> 75%) patients had a baseline HR
of 80 bpm or higher, but mean (+ SD) systolic and dias-
tolic blood pressures were normal (116.3 [+ 17.3] mmHg
and 74.9 [+ 12.3] mmHg, respectively). In 81.8% of cases
(n = 536), HF was due to either dilated cardiomyopathy or
coronary heart disease; collectively, hypertension, valvular
heart disease, and myocarditis accounted for a minority
(n =81, 12.3%) of cases. Most patients had either NYHA
class II or III HF (n = 511, 78.0%) and almost all were
receiving treatment with a B-blocker (85.3%) and/or an
aldosterone receptor antagonist (88.5%).

At baseline, most patients were receiving ivabradine
at a dose of 2.5 mg (n = 363, 55.4%) or 5 mg (n = 288,
44.0%), and most patients received twice-daily adminis-
tration (n = 620, 94.7%). Similarly, at M1, most patients
received a dose of 2.5 mg (n = 211/509, 41.5%) or 5
mg (n = 262/509, 51.5%), administered twice daily
(n = 488/509, 95.9%). Changes in study drug administra-
tion from the previous visit were as follows: 369 patients
(68.8%) had no change in dose, 120 (22.4%) had a dose
increase, 21 (3.9%) had a dose decrease, and 26 (4.9%)
discontinued treatment. At M6, 2.5 mg (n = 131/354,
37.0%) and 5 mg (n = 192/354, 54.2%) continued to be
the most commonly used doses, and most patients received
twice-daily administration (n = 335/354, 94.6%). At this
time point, changes in study drug administration from the
previous visit were: 309 patients (73.0%) had no change of
dose, 25 (5.9%) had a dose increase, 19 (4.5%) had a dose
decrease, and 70 (16.5%) discontinued treatment.

3.2 Heart Rate

Mean HR (+ SD) declined from 88.9 (+ 12.4) bpm at
baseline to 75.0 (+ 12.7) bpm at M1 and 73.8 (+ 12.8)
bpm at M6, representing decreases of 13.2 (95% confi-
dence interval [CI] 11.2-15.2) bpm between baseline and
M1, and 14.5 (95% CI 11.8-17.2) bpm between baseline
and M6 (Fig. 1a). The reductions in HR at both follow-up
visits were statistically significant (p < 0.001).
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Table 1 Demographics and baseline clinical data of the 655 patients
included in the full analysis set of the interim analysis of the POSI-

TIVE study

Variable Value
Age, years 54.9 (15.0)
Sex [ (%)]

Male 507 (77.4)

Female 148 (22.6)

Duration of heart failure, months® 5.0 (2.0-25.0)
Cause of heart failure [ (%)]

Dilated cardiomyopathy 299 (45.6)

Coronary heart disease 237 (36.2)

Hypertension 52(7.9)

Valvular heart disease 21 (3.2)

Myocarditis 8(1.2)

Other 38 (5.8)

Heart rate, bpm 88.9 (12.4)
Heart rate category, bpm [1 (%)]°

75 to < 80 147 (22.4)

80 to < 90 226 (34.5)

90 to < 100 139 (21.2)

> 100 106 (16.2)

Blood pressure, mmHg
Systolic 116.3 (17.3)
Diastolic 74.9 (12.3)
Symptoms of heart failure [n (%)]

Dyspnea 544 (83.1)
At rest 82 (12.5)
Exertional 404 (61.7)
Paroxysmal nocturnal dyspnea 171 (26.1)

Other dyspnea 11 (1.7)

Fatigue 516 (78.8)

NYHA functional class [n (%)]

I° 2(0.3)

1T 199 (30.4)

1 312 (47.6)

v 142 (21.7)

Left ventricular ejection fraction, % 30.9 (7.2)
Concomitant treatments [n (%)]

ACE inhibitor 257 (39.2)

Angiotensin II receptor blocker 171 (26.1)

B-blocker 559 (85.3)

Aldosterone receptor antagonist 580 (88.5)

Loop diuretics 544 (83.1)

Hydrochlorothiazide 40 (6.1)

Digoxin 188 (28.7)

Device therapy [n (%)] 16 (2.4)

Implanted cardioverter defibrillator 9(1.4)

Pacemaker 7(1.1)

Continuous variables are expressed as mean + standard deviation

unless otherwise stated

ACE angiotensin-converting enzyme, bpm beats per minute, NYHA

New York Heart Association
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Table 1 (continued)

*Data are expressed as median (interquartile range)

PAt baseline, 37 subjects could not be grouped according to heart rate
because of a lack of ECG data

¢According to the enrollment criteria, patients with NYHA functional
class I should not have been included in the study; however, two such
patients (both inpatients) were enrolled. Analysis of NYHA cardiac
function is based on the full analysis set.

3.3 Symptoms and Cardiac Function

NYHA class showed significant improvements at both
follow-up visits compared with baseline, with all p-values
<0.001 (Fig. 1b). Over the course of 6 months, the propor-
tion of patients with NYHA class IIT or IV HF decreased,
whereas the proportion of patients with NYHA class I or II
HF increased. An improvement in NYHA class of at least
one class relative to baseline was seen in 58.3% of subjects
at M1 and 63.1% of subjects at M6.

Levels of BNP and NT-proBNP decreased during the
study (Fig. 2), but the reductions from baseline were not
statistically significant. LVEF tended to increase: median
(IQR) LVEF was 31.0% (26.0-36.0%) at baseline, 35.0%
(29.0-43.0%) at M1, and 41.0% (35.0-52.9%) at M6.

3.4 Quality of Life

Mean KCCQ clinical symptom and total scores of KCCQ
were significantly higher at both M1 and M6 compared
with baseline (p < 0.001 for all comparisons). Most
patients had changes of > 5 points in clinical symptom
and total scores between baseline and both follow-up vis-
its (65.5% at M1 and 71.4% at M6, and 65.3% at M1 and
73.9% at M6, respectively), indicating clinically meaning-
ful improvements in QoL.

3.5 Safety and Tolerability

In total, 359 AEs occurred in 205 subjects (31.3%)
(Table 2). All AEs were treatment-emergent, and 60
(reported by 44 subjects [6.7%]) were considered to be
related to ivabradine. The most common drug-related AEs
were phosphenes and bradycardia, which occurred in six
patients each (0.9%). Eleven patients developed a total
of 14 serious drug-related AEs, including atrial fibrilla-
tion (n = 3, 0.5%), HF (n = 2, 0.3%), hypotension (n = 2,
0.3%), sinus bradycardia (n = 1, 0.2%), ventricular extra-
systole (n = 1, 0.2%), bradycardia (n = 1, 0.2%), myocar-
dial infarction (n = 1, 0.2%), palpitations (n = 1, 0.2%),
prolonged QT interval on ECG (n = 1, 0.2%), and atopic
dermatitis (n = 1, 0.2%).
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Fig. 1 a Mean heart rate; b New York Heart Association (NYHA)
functional class; and ¢ mean Kansas City Cardiomyopathy Question-
naire scores at baseline and at the two follow-up visits (Month 1 and
Month 6). Whiskers in (a, ¢) signify standard deviation. * p < 0.001
versus baseline. bpm beats per minute

4 Discussion

We report interim data from the first large real-world study
of ivabradine in Chinese patients with HFrEF. In our cohort

of 655 patients, ivabradine significantly reduced mean HR
by 13.2 (95% CI 11.2-15.2) bpm and 14.5 (95% CI 11.
8-17.2) bpm after 1 and 6 months of treatment, respectively.
In comparison, placebo-corrected reductions in HR among
ivabradine recipients in the SHIFT trial were 10.9 (95% CI
10.4-11.4) bpm for the overall study population (n = 3241)
[13], and 12.1 (95% CI 8.9-15.3) bpm among the Chinese
subpopulation (n = 225) [20].

We also found clinically important improvements in
NYHA class over 6 months, with approximately 60% of
patients experiencing an improvement of at least one NYHA
class (e.g., class III to class II) at both follow-up visits. Con-
comitant reductions in HR and improvements in NYHA
class were also found in the SHIFT trial [8] of ivabradine
and in the real-world INTENSIFY study [15].

Treatment with ivabradine also improved QoL in our
study, as indicated by increases in KCCQ scores over time.
This finding is consistent with the results of previous pro-
spective [15—17] and retrospective [21] real-world studies of
ivabradine in patients with HF. These findings are important
not only because improving symptoms and QoL is a major
goal of HF management [12, 22], but also because such
improvements can have prognostic significance [23-26]. For
example, in the SHIFT trial [26], a low baseline KCCQ score
was predictive of cardiovascular death or hospital admission
in patients with NYHA class II-IV systolic HF [26].

We found trends towards reductions in blood BNP and
NT-proBNP levels, and towards improvements in LVEF.
Because of the observational nature of our study, monitor-
ing reflected routine clinical practice in China, and the fact
that current national guidelines on the management of HF do
not recommend regular echocardiography or routine meas-
urement of BNP or NT-proBNP levels [22]. Thus, many of
our patients had missing values and this may explain why
the trends we observed did not reach statistical significance.

Treatment-emergent AEs were broadly consistent with
the known tolerability profile of ivabradine and there were
no new or unexpected findings in relation to drug safety. Our
findings therefore suggest that ivabradine is generally well
tolerated in Chinese patients with HFrEF.

Ivabradine is an important addition to the available
treatment options for HF. B-blockers, although effective in
reducing HR, alter myocardial contractility and intracardiac
conduction; this can preclude their use or prevent dose opti-
mization in some patients. In contrast, ivabradine reduces
HR without affecting conduction or contractility [8]. In
addition to the clinical effects described above, ivabradine
has been found to improve left ventricular remodeling [14],
increase exercise tolerance [27], and reduce the risk of HF-
related death [13].

The mechanism by which HR reduction improves out-
comes in HF has been investigated. A key finding has
been that, in HF, myocardial contractility is inversely
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Table 2 Adverse events and treatment-emergent adverse events occurring in the full analysis set
AEs in the full analysis set [N = 655]
No. of patients (%) No. of events
Any AE 205 (31.3) 359
Any TEAE 205 (31.3) 359
Any serious TEAE 123 (18.8) 199
TEAE:s leading to death 37(5.6) 45
Any drug-related TEAE 44 (6.7) 60
Any serious drug-related TEAE 11 (1.7) 14
Drug-related TEAES of special interest 6 (0.9)* 7
Specific events by System Organ Class
Preferred Term
Cardiac disorders 98 (15.0) 129
Heart failure 43 (6.6) 48
Atrial fibrillation 9(1.4) 10
Congestive cardiomyopathy 7(1.1) 10
Bradycardia 6(0.9) 6
Infections and infestations 17 (2.5) 20
Pneumonia 8(1.2) 8
General disorders/administration site conditions 34 (5.2) 36
Death 16 (2.4) 16
Respiratory, thoracic or mediastinal disorders 27 (4.1) 32
Cough 8(1.2) 8
Upper respiratory tract infection 8(1.2)
Eye disorders 10 (1.5) 13
Photopsia 6(0.9) 6

AE adverse event, TEAE treatment-emergent adverse event
*Incidence 0.9% (95% confidence interval 0.337-1.983)

proportional to HR [1]; thus, reducing HR in patients with
HF should increase myocardial contractility, and this has
been demonstrated with ivabradine [2]. In addition, the
ivabradine-induced HR reduction increases the diastolic
interval, which in turn, improves coronary perfusion [28]
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and results in greater ventricular filling during diastole,
which increases stroke volume [29]. Together, these mech-
anisms reduce myocardial oxygen demand and explain
improvements in cardiac output associated with ivabradine
treatment [29]. These mechanisms are achieved without
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negative inotropic effects or a negative impact on conduc-
tion [30, 31]. Long-term, ivabradine treatment can delay or
even reverse myocardial apoptosis and remodeling induced
by energy deficiency [14], ultimately improving cardiac
function and QoL.

Until now, the main source of clinical support for the
use of ivabradine in Chinese patients with HF has been
a subanalysis of 225 patients in the SHIFT trial [20]. As
described earlier, the mean placebo-corrected reduction
in HR in patients receiving ivabradine was 12.1 bpm at
28 days. However, the primary endpoint of the SHIFT
trial was a composite of cardiovascular death or hospi-
talization for worsening HF; in the Chinese subpopula-
tion, ivabradine was associated with a 44% reduction in
the incidence of this outcome versus placebo (hazard ratio
[HR] 0.56, 95% CI 0.33-0.97; p = 0.039), after a mean
follow-up of 15.6 months. Because of the study design
and type of patients included in the POSITIVE study, we
did not investigate the effects of ivabradine on mortality
or hospitalization rates.

The mean age of patients in our cohort (54 years) is
younger than previously reported in Chinese registry stud-
ies of hospitalized patients with HF [32, 33]. For example,
the mean age of patients hospitalized with HFrEF in the
HERO registry was 66.6 years [32]. This likely reflects the
underlying cause of HF in our population, since 45.6% had
dilated cardiomyopathy and 36.2% had coronary artery
disease, and patients with dilated cardiomyopathy tend to
be 5-10 years younger than patients with HF caused by
other etiologies [34]. In contrast, coronary artery disease
was the leading cause of HF in the China PEACE study
(affecting 60.6% of patients), in which the median age was
73 years [33]. In addition, approximately 25% of patients
in our cohort were outpatients, whereas the previous reg-
istry studies were in hospitalized patients, which may also
explain the difference in age between our cohort and previ-
ous reports. The mean age of our cohort may also reflect
the type of patients who are prescribed ivabradine, since
data show that HF patients who would meet the criteria
for entry to the SHIFT study are significantly younger than
patients who would not have been candidates for ivabra-
dine in that study [35].

This study has limitations inherent in the nature of its
design (open-label, observational), which may have resulted
in bias towards overestimating the treatment effect. Other
limitations are the absence of a placebo group and the
fact that changes in background therapies might also lead
to overestimation of the treatment effect. In addition, the
results of observational studies can be undermined by miss-
ing data, because (in contrast to clinical trials) measurements
of interest are not routinely or regularly performed in clinical
practice. Lastly, our findings should be regarded as prelimi-
nary; the POSITIVE study is ongoing, with more than 1000

patients enrolled to date and a final analysis to be performed
once enrolment and follow-up are complete.

5 Conclusion

The POSITIVE study is a multicenter, prospective, obser-
vational study of ivabradine in the treatment of Chinese
patients with HF and is the largest study of ivabradine
undertaken to date in a Chinese population. Interim data
show that ivabradine treatment reduced HR over 6 months
and was associated with statistically significant improve-
ments in NYHA class and clinically meaningful changes
in QoL scores. These benefits were accompanied by good
general tolerability.

Appendix

POSITIVE Study Centers (Principal Investigators):
Zhongshan Hospital, Fudan University, Shanghai (Dr
Junbo Ge); The First People’s Hospital of Shunde, Fos-
han (Dr Jianhua Lu); Qingdao Fuwai Cardiovascular Hos-
pital, Qingdao (Dr Xianyan Jiang); Huizhou Municipal
Central Hospital, Huizhou (Dr Yuansheng Shen); Tongji
Hospital, Tongji Medical College of HUST, Wuhan (Dr
Xiaomei Guo); Jinan Central Hospital, Jinan (Dr Guohai
Su); Peking Union Medical College Hospital, Beijing
(Dr Shuyang Zhang); Beijing Hospital, Beijing (Dr Jiefu
Yang); The First Affiliated Hospital of Zhengzhou Uni-
versity, Zhengzhou (Dr Luosha Zhao); Fuwai Hospital
Chinese Academy of Medical Sciences, Shenzhen (Dr
Yan Xu); Fuwai Hospital, Chinese Academy of Medical
Sciences & Peking Union Medical College, Beijing (Dr
Yuhui Zhang); The Fourth People’s Hospital of Chong-
qing, Chongqing (Dr Jun Xiao); Xiamen Cardiovascular
Hospital Xiamen University, Xiamen (Dr Wenhui Liu);
Tongren Hospital Shanghai Jiao Tong University School
of Medicine, Shanghai (Dr Zhaohui Qiu); Nanhai Hospi-
tal of Southern Medical University, Foshan (Dr Jingwen
Huang); Qilu Hospital of Shandong University (Qingdao),
Qingdao (Dr Zhiming Ge); Zhongshan People’s Hospi-
tal, Zhongshan (Dr Li Feng); Yanan University Affili-
ated Hospital, Yan’an (Dr Feng Gao); Tongji Hospital of
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