
The age, NT-proBNP, and Ejection Fraction
Score as a Novel Predictor of Clinical
Outcomes in CAD Patients After PCI

Lei Fan, MD1,2*, Zeng-Lei Zhang, MD1,2*, Jun-Nan Tang, PhD1,2,
Qian-Qian Guo, MD1,2, Jian-Chao Zhang, MD1,2, Meng-Die Cheng, MD1,2,
Feng-Hua Song, MD1,2 , Zhi-Yu Liu, MD1,2, KaiWang, MD1,2,
Li-ZhuJiang,MD1,2,Xiao-TingYue,MD1,2,YanBai,MD1,2,Xin-YaDai,MD1,2,
Ru-JieZheng,MD1,2,Ying-YingZheng,PhD1,2,3 , andJin-YingZhang,PhD1,2

Abstract
Background: Previous evidenceshavebeenproved that age,N-terminal pro-B-typenatriuretic peptide (NT-proBNP), andejection frac-
tion are tightly associated with the long-term outcomes in patients suffered from coronary artery disease (CAD). Therefore, the present
study aimed to assess the prognosis value of age, NT-proBNP, and ejection fraction (ABEF) score in CAD patients who underwent per-
cutaneous coronary intervention (PCI).
Methods:Observational cohort methodology was used in this study which enrolled totally 3561 patients. And the patients were followed
up regularly for 37.59±22.24 months. Patients were classed into three groups based on the tertiles of ABEF sore: first tertile (<5.06, n=
831), second tertile (5.06-6.25, n=839), and third tertile (≥ 6.25, n=834). The ABEF score was calculated as follows: age (years)/ejection
fraction (%)+NT-proBNP (NT-proBNP<177pg/mL was 1, 177≤NT-proBNP≥524pg/mL was 2 and NT-proBNP > 524pg/mL is 3). The
association between ABEF score and adverse prognosis, including all-cause death (ACD), cardiac death (CD), major adverse cardiovascular
events (MACEs) and major adverse cardiac and cerebrovascular events (MACCEs), in patients who underwent PCI was analyzed.
Results: According to the risk category of ABEF score, the incidences of ACD (P< .001), CD (P< .001) and MACCEs (P= .021) among
the three groups showed significant differences. Multivariate Cox regression analysis suggested that the respective risks of ACD and CD
were increased 3.013 folds (hazard risk [HR]= 4.013 [95% confidence interval [CI]: 1.922-8.378], P< .001) and 4.922 folds ([HR]= 5.922
[95% [CI]: 2.253-15.566], P< .001) in the third tertile comparedwith those in the first tertile. Kaplan-Meier survival analyses showed that
the cumulative risks of ACD,CD and MACCEs in patients with the high ABEF score tended to increase.
Conclusion: The present study indicated ABEF score was a novel biomarker suitable for predicting adverse prognosis in patients
after PCI, which may be used for early recognition and risk stratification.
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Introduction

Ischemic heart disease, particularly the CAD, remains the
leading cause of death in either developed countries or develop-
ing countries.1 According to the data on the epidemiology and
prevention of CVD in China, about 2.4 million deaths from
CAD in 2016, accounting for 25% of all deaths.2 Although
there are significant breakthroughs in prevention, diagnosis
and treatment of CAD,3 particularly the usage of percutaneous
coronary intervention (PCI), as well as stains and antithrombotic
drugs, the prognosis of patients with CAD is still unsatisfactory,
and early risk stratification of these patients has aroused

1Department of Cardiology, First Affiliated Hospital of Zhengzhou University,
Zhengzhou, China
2Key Laboratory of Cardiac Injury and Repair of Henan Province, Zhengzhou, China
3Department of Cardiology, First Affiliated Hospital of Xinjiang Medical
University, Urumqi, P.R., China.
*Contributed to this work equally.

Corresponding Authors:
Jin-Ying Zhang, Department of Cardiology, First Affiliated Hospital of
Zhengzhou University, No. 1, Jianshe Road, Zhengzhou, China.
Email: jyzhang@zzu.edu.cn

Ying-Ying Zheng, Department of Cardiology, First Affiliated Hospital of
Zhengzhou University, No. 1, Jianshe Road, Zhengzhou, China.
Email: zhengying527@163.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access
page (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Original Manuscript

Clinical and Applied
Thrombosis/Hemostasis
Volume 28: 1-9
© The Author(s) 2022
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/10760296221113345
journals.sagepub.com/home/cat

https://orcid.org/0000-0001-6006-4928
https://orcid.org/0000-0001-5587-9911
mailto:jyzhang@zzu.edu.cn
mailto:zhengying527@163.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/10760296221113345
https://journals.sagepub.com/home/cat


widespread concern among physicians. Overwhelming evi-
dences suggest that clinical characteristic, cardiac biomarkers
and left ventricular ejection fraction (LVEF) have a tight relation
with adverse clinical outcomes of CAD patients,4‐6 therefore
these parameters have been selective to establish different risk
stratification models.5,7,8

Recent studies show that advancing age is a crucial risk factor
for the development and endpoints of CAD,9 and the mechanisms
of how ageing influences the pathology of atherosclerosis may
include: First, ageing can influence the development of immune
cells including macrophages3 and dendritic cells,10 which could
promote atherosclerosis by producing cytokines (like IL-6);
Second, ageing results in dysfunctions in vascular mitochondrial
and impaired mitophagy which contributes to the accumulation
of reactive oxygen species.11 The neurohormone pro-brain natri-
uretic peptide is synthesized and released when cardiac myocytes
are exposed to hemodynamic stress,12 and it is further cleaved into
NT-proBNP by proteolytic enzymes. NT-proBNP has been shown
to be an effective and sensitive biomarker in heart failure,13 and it
was also used to predict the severity of the coronary lesions in
acute coronary syndromes (ACS) patients.14 Moreover, recent
studies have shown that the elevated NT-proBNP levels is an inde-
pendent predictive factor of high mortality in patients with ACS.15‐
17 Most CAD patients will eventually develop left ventricular
insufficiency, and LVEF have been widely performed to predict
the outcomes of CAD patients.18

Older age and cardiac dysfunction were accepted prognostic
markers in patients with CAD. Although these parameters of

older age, NT-proBNP, and LVEF have gained popular atten-
tion, there still remains a gap on relationship between the com-
bined biomarker, age, NT-proBNP, and ejection fraction
(ABEF) score, and the outcomes of patients after PCI.
Therefore, we will evaluate the value of ABEF sore on predict-
ing the long-term adverse events of patients undergoing PCI.

Methods

Study Design and Population
The present study enrolled 3561 CAD patients undergoing PCI
(CORFCHD-ZZ; identifier: ChiCTR1800019699). All the data
of CAD patients who had been hospitalized in the First
Affiliated Hospital of Zhengzhou University from January 2013
to December 2017 and been diagnosed by coronary angiography
(CAG), were collected retrospectively from case records. The
inclusion criteria included: (1) patients >18 years old; (2)coronary
artery stenosis ≥75% confirmed by CAG; (3) at least one stent
was implanted. Exclusion criteria were as follows: (1) severe val-
vular heart disease (defined as stage C or D of valvular heart
disease); (2) malignant tumor; (3) serious dysfunction of the
liver (defined as alanine aminotransferase or total bilirubin
greater than 3 times the normal upper limit) or kidney (defined
as eGFR < 20 mL/min/1.73 m2 or requiring dialysis); (4) severe
congenital heart disease; (5) severe infectious disease.

In the study, 3561 CAD patients undergoing PCI were eval-
uated at first, and 1057 patients were excluded for the age,

Figure 1. The flowchart of patients’ enrollment.
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NT-proBNP or LVEF data none being available or according to
the exclusion criteria. Finally, 2504 patients were included, and
the flowchart of the inclusion and exclusion criteria of the study
are presented as Figure 1.

Clinical, Demographic and Laboratory Characteristics
After the ethics of this study was passed, we collected the clin-
ical data of all patients by accessing patients’ electronic medical
records. The data about clinical and demographic characteris-
tics, such as sex, age, the history of diabetes and hypertension,
alcohol abuse and smoking status, were obtained. We also
recorded the imaging and laboratory data, including the
results of CAG and echocardiography, liver and kidney func-
tion, and lipid parameters. The use of drugs, such as
β-blockers, clopidogrel, ticagrelor, statins, aspirins, angiotensin-
converting enzyme inhibitors (ACEIs), or angiotensin II receptor
blockers (ARBs) was noted during the follow-up period. The
ABEF score was calculated as follows: age (years)/ejection frac-
tion (%)+NT-proBNP (NT-proBNP < 177pg/mL was 1,
177≤NT-proBNP≥524pg/mL was 2 and NT-proBNP > 524pg/
mL is 3).

Definitions
Hypertension was defined as any history of hypertension or
blood pressure measuring ≥ 140/90 mmHg on at least three
resting measurements at three different times.19 Diabetes melli-
tus was diagnosed when fasting plasma glucose levels were up
to 7.1 mmol/L or a 2-h post-load glucose concentration of
11.1 mmol/L on multiple measurements, or any receipt of treat-
ment with glucose-lowering drugs.20 Smoking was defined as
any regular cigarette use 6 months ago, and alcohol use was
considered as any intake of alcohol in the past 6 months.21

Endpoints
The primary endpoint included ACD and CD, defined as death
resulting from established heart disease. And the secondary
endpoint included MACEs, defined as the combination of
cardiac death, recurrent MI, and target vessel reconstruction,
and MACCEs that defined as MACEs plus stroke.22 All the
end points have been described carefully in the previous
study.22 All the events were evaluated and determined by the
adjudication committee who were trained in advance and
blinded to patients

Follow-up
All of the enrolled patients would receive regular clinic visits or
telephone interviews. The average follow-up time was 37.59±
22.24 months. During this period, all relevant events were care-
fully assessed and confirmed by trained clinical physicians.

Statistical Analysis
We analyzed all the data by SPSS 23.0 (SPSS Inc, Chicago,
Illinois, United States). The ABEF score was calculated as
follows: age (years)/ejection fraction (%)+NT-proBNP
(NT-proBNP < 177pg/mL was 1, 177≤NT-proBNP≥524pg/
mL was 2 and NT-proBNP > 524pg/mL is 3). Patients were
classed into three groups based on the tertiles of ABEF sore:
first tertile (<5.06, n= 831), second tertile (5.06-6.25, n=
839), and third tertile (≥ 6.25, n= 834). Continuous variables
are shown as the mean± standard deviation (mean± SD) and
compared by one-way ANOVA (for data complying with the
normal distribution) or median± interquartile range (IQR;
25th to 75th centiles) and compared by Mann-Whitney U test
or Kruskal-Wallis variance analysis (skewed distribution).
Categorical data are here described as frequencies and percent-
ages and compared using the chi-square (χ2) test. The cumula-
tive incidence rates of adverse outcomes are shown using
Kaplan–Meier curves and were compared using the log-rank
test. Variables that were significantly different (P < .05) in uni-
variate Cox regression analysis were further entered into multi-
variate Cox regression analyses which were used to evaluate
independent parameters for prognosis. HRs and 95% CIs
were computed. The P < .05 was considered to be a significant
difference.

Results

Baseline Characteristics
A total of 2504 patients who had undergone PCI were enrolled
finally in the study, and categorized into three groups based on
the tertiles of ABEF sore: first tertile (<5.06, n= 831), second
tertile (5.06-6.25, n= 839), and third tertile (≥ 6.25, n= 834).
The mean follow-up time was 37.59± 22.24 months. As pre-
sented in Table 1, the average age was 63.36± 10.57 years at
enrollment, and 68.1%were men. In the total population, signif-
icant differences among these three groups were observed for
several variables, including age, diabetes, LVEF, systolic
blood pressure (SBP), diastolic blood pressure (DSP), creati-
nine (Cr), glucose, total cholesterol (TC), and use of aspirin
and statins (all P-values < .05). However, the other variables,
such as gender, hypertension, smoking, alcohol drinking,
family history, blood urea nitrogen (BUN), triglyceride (TG),
uric acid (UA), total cholesterol (TC), high-density lipoprotein
(HDL) and low-density lipoprotein (LDL) were not signifi-
cantly different among these groups (P ≥ 0.05).

Clinical Outcomes
As presented in Table 2, 91 cases of ACD were recorded during
the duration of follow-up. In total, the morbidity rate of ACD in
the first tertile was 9 (1.1%), in the second tertile was 22 (2.6%),
and in the third tertile was 60 (7.2%), which was significantly
different (P< .001). CD occurred in 59 patients: 5 (0.6%) in
the first tertile, 11 (1.3%) in the second tertile, and 43 (5.2%)
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in the third tertile. The incidence of CD differed significantly
among these three groups (P< .001). And 381 patients suffered
MACCEs: 105 (12.6%) in the first tertile, 130 (15.5%) in the
second tertile, and 146 (17.5%) in the third tertile, which was
significantly different (P= .021). While the incidence of
MACEs showed no significant differences (P= .186).

Next, as presented in Figure 2 and 3, Kaplan-Meier curves
for ABEF score classified by tertiles and ACD, CD and
MACCEs were performed. Patients in the third tertile with
ABEF score ≥ 6.25 had a higher risk of ACD, CD MACCEs
(Log rank P< .001, P< .001 and P= .027, respectively) com-
pared with patients in the first tertile, as the reference, with
ABEF score <5.06 (Figures 4 and 5).

Univariate Cox regression analysis for each of all the related
variables were conducted. And variables that showed a signifi-
cant difference (P < .05) were further entered into multivariate
Cox regression analysis, which was performed to evaluate the

Table 1. Baseline Characteristics.

Variable
All Patients
(N= 2504)

First Tertile (<5.06)
(n= 831)

Second Tertile (5.06-6.25)
(n= 839)

Third Tertile (≥6.25)
(n= 834) P value

Gender (male) 1704 (68.1) 582 (70.0) 563 (67.1) 559 (67.0) .324
Age (years) 63.36± 10.57 58.78± 9.56 63.95± 9.95 67.31± 10.40 <.001
Hypertension 1384 (55.3) 439 (52.8) 480 (57.2) 466 (55.8) .186
Diabetes 585 (23.4) 164 (19.7) 191 (22.8) 230 (27.6) .001
Smoking 748 (29.9) 246 (29.6) 265 (31.6) 237 (28.4) .359
Alcohol drinking 385 (15.4) 138 (16.6) 128 (15.3) 119 (14.3) .414
Family history 439 (17.7) 159 (19.2) 155 (18.5) 125 (15.3) .085
LVEF (%) 60.17± 7.29 63.03± 3.93 61.77± 5.00 55.69± 9.40 <.001
BUN (mmol/L) 5.72± 4.63 5.62± 4.42 5.54± 3.83 6.01± 5.50 .088
UA (umol/L) 297.39± 87.90 297.22± 81.45 292.32± 81.83 302.69± 99.10 .057
Cr (umol/L) 72.29± 40.19 68.42± 20.35 68.64± 20.31 79.83± 62.87 <.001
Glucose (mmol/L) 5.67± 2.37 5.48± 2.22 5.54± 2.01 5.99± 2.81 <.001
SBP (mm Hg) 132.93± 17.99 133.45± 16.19 133.92± 18.16 131.39± 19.41 .010
DBP (mm Hg) 79.17± 11.27 80.67± 11.09 79.38± 10.85 77.46± 11.66 <.001
TG (mmol/L) 3.26± 2.78 3.24± 1.49 3.28± 1.92 3.26± 3.14 .953
TC (mmol/L) 2.38± 1.53 2.49± 1.51 2.39± 1.62 2.25± 1.44 .006
HDL (mmol/L) 1.05± 0.38 1.05± 0.41 1.07± 0.43 1.02± 0.31 .073
LDL (mmol/L) 2.40± 0.83 2.40± 0.82 2.41± 0.83 2.37± 0.85 .470
NT-proBNP (pg/mL) 968.22± 2593.13 82.22± 38.96 294.09± 102.37 2529.20± 4043.59 <.001
β-blockers 1280 (51.1) 439 (52.8) 419 (49.9) 422 (50.6) .466
Clopidogrel 625 (25.0) 206 (24.8) 208 (24.8) 211 (25.3) .962
Aspirin 2063 (82.4) 730 (87.8) 697 (83.1) 636 (76.3) <.001
Ticagrelor 227 (9.1) 68 (8.2) 83 (9.9) 76 (9.1) .476
Statins 1980 (79.1) 706 (85.0) 667 (79.5) 607 (72.8) <.001
ACEI/ARB 722 (28.8) 235 (28.3) 237 (28.2) 250 (30.8) .672

The bold P-values are statistically different.

Table 2. Clinical Outcomes Among Three Groups.

Variable

All
Patients
(N=
2504)

First
Tertile
(<5.06)
(n= 831)

Second
Tertile
(5.06-6.25)
(n= 839)

Third
Tertile
(≥6.25)
(n= 834)

P
value

ACD 91 (3.6) 9 (1.1) 22 (2.6) 60 (7.2) <.001
CD 59 (2.4) 5 (0.6) 11 (1.3) 43 (5.2) <.001
MACEs 284

(11.3)
83 (10.0) 94 (11.2) 107

(12.8)
.186

MACCEs 381
(15.2)

105
(12.6)

130 (15.5) 146
(17.5)

.021

The bold P-values are statistically different.

Figure 2. Cumulative Kaplan-Meier estimates of the time to the first
adjudicated occurrence of ACD.
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correlation between ABEF score and adverse outcomes after
adjusting for family history, SBP, DSP, LVEF, UA and
glucose. According to the results of multivariate Cox regression
analyses, the respective risks of ACD and CD were increased
3.013 folds (hazard risk [HR]= 4.013 [95% confidence interval
[CI]: 1.922-8.378], P< .001) and 4.922 folds ([HR]= 5.922
[95% [CI]: 2.253-15.566], P< .001) in the third tertile com-
pared with those in the first tertile. (Table 3 and 4). However,
no significant differences were observed in multivariate Cox

regression analysis results for MACEs and MACCEs
Therefore, the higher ABEF score had an independently predic-
tive value for poor prognosis in CAD patients after PCI.

Discussion
In the study, we investigated the ability of ABEF score in pre-
dicting the long-term adverse prognosis in CAD patients under-
going PCI. To our knowledge, this is the first study that
suggested the strong relationship between ABEF score and
long-term adverse outcomes in CAD patients treated with
PCI. In our study, comparing the ABEF score tertiles, only
the patients in the highest tertile (ABEF score ≥ 6.25) were at
the increased risk of long-term mortality and MACCEs. To
reduce influence of the confounding factors, we adjusted
some variables including age, family history, SBP, DSP,
LVEF, UA and glucose, the significant differences still
remained. The ACD, and CD in the third tertile have 3.013
folds and 4.922 folds increased risks as compared with those
in the first tertile (Tables 5 and 6).

The problem of aging is becoming more and more serious in
the world, resulting in a continuous rise in mortality of popula-
tion. With the social and economic development, the process of
urbanization and the acceleration of population aging, profound
changes have taken place in the life style of Chinese residents.
Lifestyle risk factors such as an irrational diet, lack of physical
activity and sleep, and alcohol abuse are widely prevalent, and
the absolute number of people suffering from hypertension,
dyslipidemia, diabetes and obesity in China is still on the rise,
which will further increase the morbidity and mortality of car-
diovascular disease in our country. In addition, according to
the World Health Organization, the number of deaths from
CVD worldwide will increase from 18.1 million in 2010 to

Figure 3. Cumulative Kaplan-Meier estimates of the time to the first
adjudicated occurrence of CD.

Figure 4. Cumulative Kaplan-Meier estimates of the time to the first
adjudicated occurrence of MACEs.

Figure 5. Cumulative Kaplan-Meier estimates of the time to the first
adjudicated occurrence of MACCEs.
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24.2 million in 2030.23 Considering the significant death, severe
disability and poor prognosis associated with CAD, it is partic-
ularly important to carry out risk stratification and personalized
management in the early stage of patients with CAD.

There were various of novel markers, such as microRNAs24‐26

and long chain non-coding RNAs,27 were used to detect and
evaluate the early injuries of cardiomyocytes, which does facili-
tate the progress of the early identification in patients with CAD
to some extent, but there are major difficulties in popular use of
clinical practice due to complicated and expensive procedures.
Therefore, predictive value of hematological indicators such as
high-sensitivity C-reactive protein,28 hemoglobin,29 LDL/
HDL30 have gained attentions increasingly. NT-proBNP and
BNP, known as the biomarker of heart failure, have been used
to evaluate cardiac strain and function, but rarely is considered
in predict the adverse outcomes of CAD patients in clinical prac-
tice,31 although many studies suggested that increased
NT-proBNP value is associated with high mortality in patients
with ACS.15‐17 Age and cardiac function have been demonstrated
that they have a tightly relation in the poor prognosis of CAD

patients.9,18 So, the ABEF score was reasonable to predict long-
term poor prognosis in patients after PCI in the present study.

The CAD patients with higher ABEF score showed higher
adverse cardiovascular events in the study, and the reasons
may be explained as follows: (1) Ageing affects the occur-
rence and development of atherosclerosis. Briefly, ageing
has a relation with remodeling of the arterial wall, by pro-
moting collagen deposition, fibrosis and functionally stiffer
vessels,32‐34 and triggers inflammation response by influence
immune cells3,10 and results in dysfunctions in vascular
mitochondrial and impaired mitophagy.11 (2) The increased
level NT-proBNP and the decreased LVEF indicate that
the cardiac function is impaired. Previous study suggested
that a larger ischemic burden, and hence a greater volume
of myocardium affected, results in a higher concentration
of NT-proBNP.35 And NT-proBNP showed a satisfactory
value in predicting the adverse events in CAD patients.36‐38

Moreover, the end stage of CAD often progresses to
varying degrees of heart failure, charactered as decreased
LVEF.

Table 3. Cox Regression Analysis Results for ACD.

Variables B SE Wald P HR 95% CI

Age (years) 0.051 0.012 17.870 <.001 1.052 1.028-1.078
Gender (male) −0.484 0.292 2.734 .098 0.617 0.348-1.094
Hypertension 0.010 0.223 0.002 .965 1.010 0.652-1.565
Smoking −0.109 0.317 0.119 .730 0.896 0.482-1.667
Diabetes 0.480 0.239 4.034 .045 1.617 1.012-2.584
Alcohol drinking 0.261 0.363 0.517 .472 1.298 0.637-2.647
Cr (umol/L) 0.003 0.001 5.168 .023 1.003 1.000-1.006
BUN (mmol/L) 0.017 0.010 3.344 .067 1.018 0.999-1.037
TG (mmol/L) 0.022 0.039 0.323 .570 1.022 0.947-1.104
TC (mmol/L) 0.226 0.126 3.219 .073 1.254 0.979-1.606
HDL (mmol/L) −0.041 0.407 0.010 .919 0.960 0.432-2.130
LDL (mmol/L) −0.099 0.144 0.476 .490 0.905 0.682-1.201
ABEF (<5.06 as reference) 20.381 <.001
5.06-6.25 0.511 0.405 1.594 .207 1.667 0.754-3.687
≥6.25 1.390 0.376 13.690 <.001 4.013 1.922-8.378

Table 4. Cox Regression Analysis Results for CD.

Variables B SE Wald P HR 95% CI

Age (years) 0.036 0.015 5.971 .015 1.036 1.007-1.066
Gender (male) −0.546 0.372 2.150 .143 0.580 0.279-1.202
Hypertension −0.049 0.278 0.031 .859 0.952 0.552-1.642
Smoking 1.714 0.364 0.228 .633 1.190 0.583-2.430
Diabetes 0.481 0.298 2.603 .107 1.618 0.902-2.903
Alcohol drinking −0.308 0.462 0.445 .505 0.735 0.297-1.817
Cr (umol/L) 0.002 0.002 1.126 .289 1.002 0.998-1.006
BUN (mmol/L) 0.016 0.014 1.435 .231 1.016 0.990-1.044
TG (mmol/L) 0.011 0.057 0.037 .847 1.011 0.904-1.132
TC (mmol/L) 0.090 0.082 1.215 .270 1.094 0.932-1.284
HDL (mmol/L) −0.500 0.572 0.765 .382 0.606 0.198-1.860
LDL (mmol/L) −0.154 0.184 0.703 .402 0.857 0.598-1.229
ABEF (<5.06 as reference) 22.425 <.001
5.06-6.25 0.452 0.553 0.668 .414 1.572 0.531-4.651
≥6.25 1.779 0.493 13.010 <.001 5.922 2.253-15.566
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Although the ABEF score exhibited an excellent value and
may be a promising predictive factor of long-term poor prognosis
in CAD patients undergoing PCI, there are still some limitations
that need to address in the study: (1) The follow-up time is not
long enough and the enrolled patients is small, which may influ-
ence the reliability of the results; (2) The study failed to monitor
dynamic changes in these parameters (NT-proBNP and LVEF),
which is unable to evaluate the effect of the variation of ABEF
score on the prognosis of CAD patients; (3) These enrolled
patients were from single center, which may make our results
unrepresentative. Therefore, the results of this study need to be
further confirmed by more large randomized controlled trials.

Conclusion
In conclusion, the study suggested ABEF score is a novel, sen-
sitive, reliable and effective predictor of adverse events in
patients who underwent PCI.
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TC (mmol/L) 0.032 0.043 0.542 .462 1.032 0.949-1.123
HDL (mmol/L) −0.260 0.237 1.199 .274 0.771 0.485-1.228
LDL (mmol/L) −0.009 0.031 0.092 .762 0.991 0.932-1.053
ABEF (<5.06 as reference) 2.024 .364
5.06-6.25 0.062 0.160 0.152 .696 1.064 0.778-1.456
≥6.25 0.220 0.164 1.813 .178 1.246 0.905-1.717

Table 6. Cox Regression Analysis Results for MACCEs.

Variables B SE Wald P HR 95% CI

Age (years) 0.010 0.006 3.139 .076 1.010 0.999-1.021
Gender (male) −0.186 0.138 1.812 .178 0.831 0.634-1.088
Hypertension 0.064 0.110 0.333 .564 1.066 0.859-1.323
Smoking −0.138 0.152 0.820 .365 0.871 0.647-1.174
Diabetes 0.030 0.129 0.054 .816 1.030 0.800-1.327
Alcohol drinking −0.177 0.186 0.899 .343 0.838 0.581-1.208
Cr (umol/L) <0.001 0.002 0.072 .789 1.000 0.997-1.003
BUN (mmol/L) 0.004 0.011 0.139 .709 1.004 0.983-1.026
TG (mmol/L) −0.036 0.036 1.004 .316 0.965 0.900-1.035
TC (mmol/L) 0.030 0.038 0.634 .426 1.031 0.957-1.110
HDL (mmol/L) −0.124 0.191 0.421 .516 0.884 0.608-1.284
LDL (mmol/L) −0.003 0.018 0.031 .860 0.997 0.962-1.033
ABEF (<5.06 as
reference)

3.682 .159

5.06-6.25 0.139 0.139 0.996 .318 1.149 0.875-1.509
≥6.25 0.274 0.143 3.657 .056 1.315 0.993-1.742
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