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Background. Acute ST-elevationmyocardial infarction (STEMI) is a common clinical critical illness, and accurate, reliable, simple,
and easy-to-remember tools are needed in clinical practice to quickly identify the risk of this condition in STEMI patients. )is
study investigates the predictive value of the admission CHA2DS2-VASc score for in-hospital MACE in STEMI patients.Methods.
A total of 210 STEMI patients who visited the Chest Pain Center of the Second People‘s Hospital of Hefei from December 2019 to
December 2021 were retrospectively analyzed. )ey were divided into MACE and non-MACE groups. )e receiver operating
characteristic curve (ROC) was used to assess the predictive value of the CHA2DS2-VASc score for MACE events during
hospitalization. Results. )e CHA2DS2-VASc score was higher in the MACE group than in the non-MACE group (P< 0.05), and
multivariate logistic regression analysis showed that the CHA2DS2-VASc score was an independent risk factor for MACE events
during hospitalization in STEMI patients (OR� 1.391, 95%CI 1.044–1.853, P � 0.024); ROC curve analysis showed that the area
under the curve (AUC) of the CHA2DS2-VASc score was 0.744, the sensitivity was 0.64, the specificity was 0.694, and the optimal
cutoff value was 3.5 in predicting the risk of MACE events during hospitalization in STEMI patients. )ere were no significant
differences between the GRACE score (0.744 VS.0.827) and TIMI score (0.744VS.0.745) (P> 0.05). Conclusion. )e CHA2DS2-
VASc score can successfully predict the occurrence of in-hospital MACE events in STEMI patients.

1. Introduction

With the maturity and promotion of emergency interven-
tional technology for acute ST-segment elevation myocar-
dial infarction (STEMI) in clinical practices, emergency
interventional therapy has become the most suitable way to
treat diagnosed patients [1]. Emergency interventional
therapy methods have many advantages and can improve
prognosis [2], but for acute and critical diseases such as
STEMI, even if patients are treated with emergency inter-
ventional methods, adverse events may still occur before,
during, and after the surgical procedure, such as cardiogenic
shock and sudden death [3]. Existing guidelines recommend
early and continuous risk stratification for patients with
acute STEMI to evaluate the prognosis and guide treatment

[1]. So, it is essential to risk-stratify patients with myocardial
infarction undergoing emergency interventional therapy.
)e TIMI score [4, 5] and GRACE score [6, 7] are the most
commonly used assessment models recommended by cur-
rent guidelines to predict the short-term and long-term risk
of death in patients with acute STEMI. However, their
calculation is complex, often requiring the use of specialized
software programs, which limits their application in clinical
practice [4, 6].

)e CHA2DS2-VASc score is a classical scoring system
constructed to assess the thromboembolic risk and guide
anticoagulant therapy in patients with atrial fibrillation and
considers variables such as age (≥75 years: 2 points; 65–74
years: 1 point), female gender (1 point), heart failure (1
point), hypertension (1 point), diabetes (1 point), stroke (2
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points), and vascular disease (1 point), which are easy to
calculate [8]. )e use of the CHA2DS2-VASc score has not
only been validated in a population with nonvalvular atrial
fibrillation but specific parameters have also been reported
as independent predictors of stroke and death in the general
population as well as in patients with coronary heart disease
[9]. Studies have shown that the CHA2DS2-VASc score
accurately predicts adverse events after acute coronary
syndrome (ACS) [10]. However, there is a research gap when
it comes to the application of the CHA2DS2-VASc score and
the occurrence of MACE events during hospitalization in
STEMI patients. )erefore, aiming to bring novel insights
regarding this correlation, this study focuses on the pre-
dictive value of the CHA2DS2-VASc score for MACE events
during hospitalization in STEMI patients to create a simple,
cost-effective evaluation method that can provide a valuable
reference for the prognosis of STEMI patients.

2. Materials and Methods

2.1. Study Population. A total of 210 patients (162 males and
48 females, mean age 61.72± 14.12 years) diagnosed with
acute ST-segment elevation myocardial infarction (STEMI)
from December 2019 to December 2021 were retrospectively
analyzed.)e STEMI diagnostic criteria [11] were defined as
the typical rise and fall of cardiac biomarkers, as well as at
least one of the following: ① Ischemic symptoms; ② )e
development of pathological Q waves in the electrocardio-
gram;③ New significant ST segment or T wave changes or
new left bundle branch block;④ Angiographic diagnosis of
coronary artery disease. Exclusion criteria: ① Severe liver
and kidney dysfunction; ② Infectious diseases; ③ Auto-
immune diseases; ④ Blood system diseases; ⑤ Valvular
diseases. )is study has been approved by the Second
People‘s Hospital of Hefei ethics committee (Approval No.:
2020-ke-058). All methods were performed following the
Declaration of Helsinki.

2.2. General Data, Interventional Data, And Auxiliary
Examination. Patient demographics and clinical and labo-
ratory data were collected. First, the medical records of the
patients were consulted through the hospital’s electronic
case system to record the general conditions and vital signs
at admission, including age, gender, BMI, diabetes, hyper-
tension, smoking, heart rate, systolic blood pressure, dia-
stolic blood pressure, and Killip class. )en, intervention-
related data were recorded according to angiography and
surgical procedures. On the morning of the second day of
admission, before their first meal, 5ml of cubital venous
blood was collected from each patient for blood routine and
biochemical parameters. )e CHA2DS2-VASc score at
admission was used as a parameter to predict the occurrence
of MACE events during hospitalization in STEMI patients.
)e CHA2DS2-VASc score was performed according to the
general data of the subjects, including congestive heart
failure, hypertension, diabetes, vascular disease, age between
65 and 74 years old, gender (female), smoking, family history
of cardiovascular disease (with 1 point each), stroke or

thrombosis, age ≥75 years (2 points). )e maximum score
considering all these variables was 9 points [12].

2.3. Definition andGrouping ofMACEEvents. MACE events
include primary endpoint events, i.e., those with all-cause
mortality. Secondary endpoint events are remyocardial in-
farction, reemergency revascularization, sudden cardiac
arrest, heart failure, cardiogenic shock, malignant arrhyth-
mia (including tachycardia/ventricular fibrillation, sinus
arrest, high-grade or third-degree atrioventricular block),
mechanical complications of myocardial infarction, stroke,
and severe bleeding (hemoglobin drop ≥3 g/L). Patients with
STEMI were divided into MACE group (n� 50) (n� 33,
mean age 69.2± 13.36 years) and non-MACE group
(n� 160) (n� 129, mean age 59.39± 13.56 years) according
to the presence or absence of MACE events within 15 days
after hospitalization.

2.4. Statistical Methods. Statistical analysis was performed
using SPSS 26.0 and MedCalc 20.1.0 and plotted using
GraphPad Prism9.0. A Kolmogorov-Smirnov normality
test was performed for measurement data, and the normal
distribution was expressed as mean ± standard deviation.
An independent sample t-test was used for comparison
between the two groups. )e nonnormally distributed
measurement data were expressed as median M (P25, P75).
Mann-Whitney U test was used for comparison, and the
adoption rate of enumeration data was expressed. )e Chi-
square test was used for comparison between the two
groups. Univariate and multivariate logistic regression
analysis was used to evaluate whether the CHA2DS2-VASc
score could be used as an independent risk factor for
MACE events in STEMI patients during hospitalization. A
ROC curve was drawn to assess the predictive ability of the
CHA2DS2-VASc score, GRACE score, and TIMI scores for
the risk of MACE events in STEMI patients during hos-
pitalization. )e AUC of each group was compared by the
Delong test [13]. All statistics were performed using two-
sided tests and P< 0.05 were considered statistically
significant.

3. Results

3.1. Comparison of Clinical Basic Data and Interventional
Data between MACE Group and Non-MACE Group.
)ere were significant differences between the MACE group
and the non-MACE group in age, gender, hypertension,
smoking, systolic blood pressure, diastolic blood pressure,
neutrophils, hemoglobin, triglycerides, total cholesterol,
LDL-C, creatinine, fasting blood glucose, LVEF, CHA2DS2-
VASc score, Killip≥ grade 2, culprit vessel as left main (LM),
number of diseased vessels as single and three, whether a
stent was implanted, and whether IABP was used (P< 0.05).
However, as shown in Table 1, no significant differences
were found in BMI, diabetes, heart rate, platelets, HDL-C,
uric acid, and other parameters in interventional data
(P> 0.05).
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3.2. Analysis of Risk Factors of MACE Events in STEMI
Patients. Taking the occurrence of MACE events as the
endpoint, a univariate logistic regression analysis was
conducted, including age, gender, hypertension, smoking,
neutrophils, hemoglobin, triglycerides, total cholesterol,
LDL-C, creatinine, fasting blood glucose, and CHA2DS2-
VASc score. )e factors with statistical significance were
included in the subsequent multivariate logistic regression
analysis. As shown in Table 2, the results showed that the
CHA2DS2-VASc score (OR� 1.391, 95% CI 1.044–1.853,
P � 0.024) was an independent predictor of MACE events in
STEMI patients during hospitalization.

3.3. Predictive Value of a for in-Hospital MACE Events in
Patients with STEMI. According to receiver operating
characteristic (ROC) curve analysis, it was identified that the
area under the curve (AUC) of the CHA2DS2-VASc score
was 0.744. Furthermore, some of the values found in pre-
dicting the risk of MACE events during hospitalization in
STEMI patients were: (i) sensitivity� 0.64, (ii) specific-
ity� 0.694, and (iii) optimal cutoff value� 3.5. No significant
differences were found in the area under the curve (AUC) of
CHA2DS2-VASc score when predicting the occurrence of
MACE events during hospitalization in STEMI patients
between 0.744 (95% CI: 0.67–0.819) and GRACE score

Table 1: Comparison of data between the MACE group and the nonMACE group.

Variables MACE group Non-MACE group t/χ2/z-value P value
Clinical data
Age (years)a 69.2± 13.36 59.39± 13.56 4.481 <0.001∗
Gender (male, n%) 33 (66) 129 (80.6) 4.621 0.032∗
BMI (kg/m2)a 24.25± 3.94 24.73± 3.39 0.672 0.502
Diabetes (n%) 21 (15.8) 37 (23.1) 3.17 0.075
Hypertension (n%) 36 (72) 83 (51.9) 6.283 0.012∗
Smoking (n%) 20 (40) 96 (60) 6.163 0.013∗
Heart rate (beats/min)a 84.7± 22.51 77.92± 15.65 1.986 0.051
Systolic blood pressure (mmHg)a 115.82± 28.32 126.13± 22.84 2.625 0.009∗
Diastolic blood pressure (mmHg)a 68.42± 15.28 77± 16.69 3.236 0.001∗
Killip≥2 (n%) 33 (66) 33 (20.6) 36.395 <0.001∗
LVEFa 51.58± 10.31 58.55± 7.22 4.45 <0.001∗
CHA2DS2-VASc groupb 4 (2.75,7) 2 (1,4) 5.264 <0.001∗

Laboratory data
Neutrophils(×109/l)b 8.94 (6.28,12.29) 7.65 (5.52,9.82) 2.65 0.008∗
Hemoglobin (g/L)a 127.32± 18.04 137.81± 19.55 3.372 0.001∗
Platelets (×109/l)b 189 (153,240) 201.5 (150,242) 0.736 0.462
Triglycerides (mmol/L)b 1.22 (0.75,1.68) 1.51 (1.06,2.14) 2.402 0.016∗
Total cholesterol (mmol/L)b 3.98 (3.49,4.7) 4.61 (3.91,5.31) 3.114 0.002∗
LDL-c (mmol/L)b 2.39 (1.86,3.26) 2.94 (2.35,3.5) 2.965 0.003∗
HDL-c (mmol/L)b 1.03 (0.86,1.31) 1.06 (0.92,1.22) 0.871 0.384
Creatinine (umol/l)b 83.05 (58.08,113.23) 66.9 (56.18,75.98) 3.532 <0.001∗
Uric acid (umol/L)b 380.3 (275.13,446.15) 339.3 (282.9,418.95) 1.249 0.212
Fasting blood glucose (mmol/L)b 8.51 (6.33,12.63) 6.14 (5.34,8.09) 3.814 <0.001∗

Interventional data
Criminal vessel
LM, (n%) 3 (6) 0 (0) 9.739 0.002∗
LAD, (n%) 24 (48) 91 (56.9) 1.211 0.271
LCX, (n%) 9 (18) 17 (10.6) 1.91 0.167
RCA, (n%) 22 (44) 55 (34.4) 1.52 0.218

Number of diseased vessels
One, (n%) 7 (14) 57 (35.6) 8.408 0.004∗
Two, (n%) 17 (34) 55 (34.4) 0.002 0.961
)ree, (n%) 26 (52) 48 (30) 8.079 0.004∗
Stent implantation,(n%) 41 (82) 148 (92.5) 4.667 0.031∗
Number of stents implanted,(n%) 1 (1,2) 1 (1,2) 0.074 0.941
Stent lengthb 23 (18,29) 23 (18,29) 0.779 0.436
Stent diameterb 2.75 (2.75,3) 3 (2.75,3) 0.44 0.66
Tirofiban, (n%) 21 (42) 53 (33.1) 1.315 0.252
)rombus aspiration, (n%) 13 (26) 25 (15.6) 2.767 0.096
IABP, (n%) 12 (24) 4 (2.5) 25.019 <0.001∗

[Mean± standard deviation, M (P25, P75), number of cases and percentage (n%)]. BMI : Bodymass index; LDL-C: low-density lipoprotein cholesterol C; HDL-
C: high-density lipoprotein cholesterol C; LVEF : Left ventricular ejection fraction; LM : Left main coronary artery; LAD : Left anterior descending artery;
LCX : Left circumflex; RAC : Right coronary artery; IABP : Aortic balloon counterpulsation;a:Normally distributed data are expressed as mean± standard
deviation;b: Nonnormally distributed data are expressed as median M (P25, P75); ∗:P< 0.05.1mmHg� 0.133 kPa.
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(AUC: 0.827, 95% CI: 0.754–0.901, P � 0.0809) and TIMI
score (AUC: 0.745, 95% CI: 0.779–0.91, P � 0.9862), as
represented in Figure 1 (Table 3).

4. Discussion

Acute ST-segment elevation myocardial infarction is a
common high-risk coronary atherosclerotic heart disease,
which mainly occurs in elderly individuals [14, 15]. Coro-
nary stent implantation is one of the most commonly used
methods to treat this condition since it can remarkably
improve the local blood flow of patients to relieve clinical
symptoms. However, coronary stenting may impose some
risks to the patient, and postoperative adverse events include
all-cause death, remyocardial infarction, reemergency re-
vascularization, cardiac arrest, heart failure, cardiogenic
shock, malignant arrhythmias (including ventricular
tachycardia), tachycardia/ventricular fibrillation, sinus ar-
rest, high- or third-degree atrioventricular block, mechan-
ical complications linked to myocardial infarction, stroke,

and major bleeding (hemoglobin drop ≥3 g/L). Clinicians
and researchers have been studying methods to ensure the
efficacy of this surgical procedure while reducing the risk of
postoperative adversities, with a particular focus on im-
proving the prognosis of patients by proposing effective
methods for predicting postoperative adverse events that
might result from targeted interventions.

Scoring systems developed in previous studies, such as
the TIMI score [4] and the GRACE score [6], have been
shown to have predictive value for mortality and adverse
events in patients with acute STEMI. )ese risk assessment
models include different variables, e.g., clinical features,
physical examinations, and auxiliary examinations. In
clinical practice, clinicians need accurate, reliable, simple,
and easy-to-remember tools to rapidly identify patients at
risk for acute STEMI.

)e CHA2DS2-VASc score is a classic scoring system
constructed to assess the risk of thromboembolism in pa-
tients with atrial fibrillation and guide anticoagulation
therapy. It includes variables such as age, female, heart
failure, hypertension, diabetes, stroke, and vascular disease
[16]. )e variables that comprise the CHA2DS2-VASc score
have been extensively studied as risk factors for death and
adverse events in patients with acute STEMI [17–19]. In
addition, numerous studies have shown that that
CHA2DS2-VASc score can predict the prognosis of patients
with various cardiovascular diseases, regardless of atrial fi-
brillation [20–23]. In patients diagnosed with the acute
coronary syndrome, the CHA2DS2-VASc score was also
associated with adverse cardiovascular events.

Rozenbaum et al. conducted a study involving 13,422
patients with acute coronary syndromes, elevated
CHA2DS2-VASc score were associated with 30 day, 1 year
death, and MACE [24]. Kim et al. [25] found that the
CHA2DS2-VASc score could be an independent predictor of
in-hospital and long-term prognosis in patients with acute
myocardial infarction regardless of atrial fibrillation.
Bombay et al. [18] studied the same phenomenon and found
that patients with a high CHA2DS2-VASc score had higher
in-hospital and long-term mortality. Peng et al. [26] found
that in-hospital and long-term MACE surged with the in-
crease of the CHA2DS2-VASc score, and the CHA2DS2-

Table 2: Logistic regression analysis of risk factors in the MACE group.

Univariate logistic regression analysis Multivariate logistic regression analysis
β OR 95%CI P value β OR 95% CI P value

Age 0.054 1.056 (1.029,1.083) <0.001 0.003 1.003 (0.957,1.052) 0.888
Gender 0.763 2.144 (1.06,4.336) 0.034 0.168 1.183 (0.359,3.904) 0.782
Hypertension 0.869 0.419 (0.21,0.836) 0.014 0.408 1.504 (0.558,4.051) 0.42
Somking 0.811 2.25 (1.177,4.302) 0.014 0.281 1.324 (0.487,3.598) 0.582
CHA2DS2-VASc group 0.42 1.522 (1.301,1.782) <0.001 0.33 1.391 (1.044,1.853) 0.024∗
Neutrophils 0.144 1.154 (1.065,1.252) 0.001 0.177 1.194 (1.063,1.342) 0.003∗
Hemoglobin 0.027 0.973 (0.957,0.989) 0.001 0.024 0.976 (0.952,1.001) 0.059
Triglycerides 0.123 0.884 (0.655,1.194) 0.423 — — — —
Total cholesterol 0.46 0.632 (0.453,0.881) 0.007 0.177 0.837 (0.334,2.099) 0.705
LDL-C 0.564 0.569 (0.379,0.855) 0.007 0.026 1.027 (0.328,3.211) 0.964
Creatinine 0.025 1.025 (1.013,1.037) <0.001 0.02 1.02 (1.004,1.036) 0.013∗
Fasting blood glucose 0.113 1.119 (1.042,1.202) 0.002 0.087 1.09 (0.998,1.191) 0.054
LDL-C: low-density lipoprotein cholesterol C; ∗:P< 0.05.1.
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Figure 1: ROC curve of different scores predicting the risk of
MACE events during hospitalization in STEMI patients.
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VASc score had an independent predictive value for MACE.
)e present study also confirms that the CHA2DS2-VASc
score can be considered an independent predictor of MACE
events during hospitalization in patients with acute ST-
segment elevation myocardial infarction.

)e results of this study showed that age, gender, history
of hypertension, and smoking history in the MACE event
group and the nonMACE event group were significantly
different in the factors constituting the CHA2DS2-VASc
score (), which is consistent with the results of previous
studies (P< 0.05) [17–19]. Moreover, in the MACE event
group, the combined left main disease and three-vessel
disease were higher than those in the nonMACE event
group, and the single-vessel disease was lower, so the dif-
ferences were considered statistically significant. )ese re-
sults confirm that patients in the MACE event group were
more prone to cardiovascular adverse events after acute ST-
segment elevation myocardial infarction.

Furthermore, compared with the nonMACE event
group, the CHA2DS2-VASc score of the MACE event group
was higher, and the difference was statistically significant.
Results from the multivariate logistic regression analysis
showed that neutrophil count, creatinine, and CHA2DS2-
VASc score were independent risk factors for MACE events
during hospitalization in STEMI patients. )is result is
associated with the fact that within 24 hours of admission,
the CHA2DS2-VASc score was considered an independent
risk factor for MACE events during hospitalization in
STEMI patients. )erefore, it is further speculated that the
CHA2DS2-VASc score may also play a role in predicting the
occurrence of MACE events during hospitalization in
STEMI patients. )erefore, the ROC curve analysis found
that the area under the curve (AUC) of the CHA2DS2-VASc
score in predicting the occurrence of MACE events was
0.744 (95% CI 0.67–0.819, P< 0.001). )e predictive value of
the risk of developing a MACE event was comparable to the
GRACE score and the TIMI score, which indicates that the
CHA2DS2-VASc score had a good predictive value for the
occurrence of MACE events. Compared with the GRACE
score and TIMI score, the CHA2DS2-VASc score has many
advantages in evaluating the occurrence of MACE events
during hospitalization in STEMI patients. )e variables
included in the CHA2DS2-VASc score are all clinical data
that can be obtained for the first time when the patients are
admitted to the hospital. )e calculation is simple and
suitable for rapid bedside assessment [8].

)e results shared in this study prove that the
CHA2DS2-VASc score can provide an early basis for the
occurrence of MACE events during hospitalization in
STEMI patients before obtaining data such as ECG,

laboratory tests, and coronary angiography. Since the 2010
European Society of Cardiology guidelines for the treatment
of atrial fibrillation recommended it for thromboembolic
risk assessment in patients with atrial fibrillation, the
CHA2DS2-VASc score has been widely used in clinical
practice and is well-known by the majority of medical
workers, which is conducive to its promotion and appli-
cation in the risk assessment of whether MACE events occur
during hospitalization in STEMI patients.

It is equally important to acknowledge the limitations of
this research. First, this is a single-center retrospective study
with a limited sample size, which may have led to some
biased conclusions. Second, the research design only ex-
plored the immediate predictive value of the CHA2DS2-
VASc score for the occurrence of MACE events during
hospitalization in STEMI patients without considering
changes that could happen during a long-term followup
period. In the future, multi-center, large-scale, and pro-
spective trials are still needed for further verification.

5. Conclusion

In conclusion, the results of this study generally suggest that
the CHA2DS2-VASc score is an independent risk factor for
in-hospital MACE events during hospitalization in STEMI
patients. )e CHA2DS2-VASc score is comparable to the
GRACE score and TIMI score in predicting the risk of
MACE events under these conditions, and the related data
are easy to obtain, simple to calculate, and suitable for rapid
bedside assessment. It can also provide a valuable reference
for the prognosis of STEMI patients.
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CHA2DS2-VASc score 3.5 0.038 0.744 (0.67,0.819) <0.001 0.64 0.694 0.334
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