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Abstract 

For a treatment choice the early identification of non-ST myocardial infarction segment patients 

(NSTEMI) with poor in-hospital results is essential. The CHA2DS2-VASc-HS and CHA2DS2-VASc 

score was recently reported as a predictor of severity and poor outcomes in individuals with stable 

coronary artery disease (CAD) and acute coronary syndrome. Our research aimed at evaluating the 

precision of the CHA2DS2-VASc-HS score, which predicts poor outcomes in hospitals in NSTEMI 

patients. 120 NSTEMI patients have been enrolled. The score for CHA2DS2-VASc-HS has been 

computed. The participants of the research were split into two groups. Group I and Group II score <4 

were placed in Patients with CHA2DS2-VASc-HS score>4. Patients with CHA2DS2-VASc-HS >4 

were found to have higher unfavourable outcomes in the hospital than the CHA2DS2-VASc-HS score 

<4. 
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1. Introduction 

The forecast in NSTEMI patients relies on 

several variables, including the degree of 

coronary blockage, left ventricular 

dysfunction, short-term danger associated with 

the blame and the presentation of the clinical 

condition [1]. 

NSTEMI patients usually have more 

comorbidities than STEMI patients. In NSTE-

ACS patients, in-hospital mortality is 3-5%. It 

is lower than STEMI, which accounts for 7%. 

But death rates are fairly comparable at 6 

months under both settings, which include 

about 12-13 percent. Long-term follow-up 

indicated that mortality rates were greater 

among NSTE-ACS patients than STEMI 

patients, with a double 4-year difference [2]. 

Risk assessment is essential for the 

treatment of NSTE-ACS patients. In NSTE-

ACS patients the risk of morbidity and death 

varies according to risk factors, clinical 

characteristics and treatment approach. The 

current risk stratification recommendations of 

NSTE-ACS patients are recommended for use 

of thrombolysis in the risk score of Myocardial 

Infarction (TIMI) or in the GRACE score [3]. 

To assess risk in patients and suggest 

preventive measures, clinicians need easy, 

trustworthy, and quantitative methods. The 

TIMI and GRACE scoring methods used to 

stratify NSTE-ACS patients are based mainly 

on multivariate models that incorporate 

medical history components, admission ECG 

and cardiac biomarker data. [4] 

The CHA2DS2-VASc score is a clinical 

predictor used to assess the risk of cardiac 

thromboembolism and advise anti-thrombotic 

treatment in non-valvular atrial fibrillation. 

The CHADS2 and CHA2DS2-VASc scores 

are extensively used in clinical practise and 

include comparable risk factors in coronary 

artery disease development (CAD). These 

ratings have shown a predictive significance in 

terms of the risk of mortality after a stroke, 

CABG, and with stability of CAD and acute 

coronary syndrome [5]. 

CHA2DS2-VASc-HS score has recently 

been reported as a new CAD gravity predictor 

in stable CAD patients diagnosed by 

angiography. The CHA2DS2-VASc-HS 

nomenclature includes congestive cardiac 

insufficiency (C), hypertension (H), age >75 

years (A2), diabetes mellitis (D) or stroke and 

TIA (S2), stroke (V), vascular disease (V) and 

male (sex), hyperlipidemia (H) and smoking 

(S). This scoring method adds hyperlipidemia 

and smoking as additional significant risk 

factors for CAD compared to the CHA2DS2-

VASc scoring system, not just the use of men 

rather than females [6]. 

 

2. Patients and methods 

This was a prospective cohort research 

conducted for one year at the Department of 

Cardiology, Benha University from May 2020 

to May 2021. 

All subjects received informed consent. A 

total of 120 NSTEMI patients have been 

chosen via purposeful sampling based on the 

specified criteria for registration. 

NSTEMI has been characterised as having 

a usual chest pain over the last 48 hours and an 

ECG without a ST elevation that suggests 

myocardial ischemia and cardiac enzymes. [7] 
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Cardiac troponin I was collected with a 

threshold of 1.0 ng/ml as a positive biomarker. 

Patients with cardiac valves, congenital 

cardiomyopathy, myocarditis, pericarditis, 

severe co-morbidities and revascularization 

(PCI or CABG) were eliminated during 

hospitalization by index. 

Demographic features, including age, sex, 

diabetes mellitus, hypertension, 

hyperlipidemia, current smoking cigarettes, 

family history of premature CAD, chronic 

cardiac disorder, preceding ischemic or 

transient stroke ischemic (TIA), peripheral 

artery disease (PAD), presenting symptoms 

and biochemical and  Echocardiography 

data(assessment of LV global longitudinal 

strain (GLS) and ejection fraction by Simpson 

method) were obtained. 

The score of CHA2DS2-VASc-HS was 

then computed and the research participants 

split into two groups. CHA2DS2-VASc-HS > 

4 patients are classified in group I and < 4 in 

group II. 

DM was diagnosed as a fasting blood 

glucose >126 mg/dL or the current use of anti-

diabetic medications.[8] HTN was diagnosed if 

repeated measurements of systolic and 

diastolic blood pressure were >140 mm Hg and 

>90 mm Hg, respectively, or if the patient 

received chronic anti-hypertensive medication 

treatment.[9] A level of low-density 

lipoprotein cholesterol above 160 mg/dL 

according to the National Cholesterol 

Education Program Adult Treatment Panel III 

recommendations or the usage of lipid 

lowering medications was defined as HL.[10] 

Cigarette smoking was defined as smoking a 

minimum of 10 cigarettes per day for at least 1 

year in patients who had never stopped 

smoking before the day of evaluation.[11] 

Family history was defined as the presence of 

ischemic heart disease or sudden cardiac death 

in a male first degree relative aged <55 years 

or in a female first- degree relative aged <65 

years. Chronic heart failure was defined as 

Killip Classification. [12] Vascular disease was 

considered to be the presence of PAD where at 

least 50% stenosis diagnosed by Dupplex-

sonography of the non- coronary artery 

circulation. [13]  

The results were then examined and 

documented in the hospital. Recent ischemia, 

heart failure, cardiovascular shock, important 

arrhythmias and mortality were the outcome 

factors. Overall unfavourable results were 

characterised as one of many outcomes that is 

categorised as an outcome. The composite 

outcome or overall unfavourable outcomes 

were evaluated in patients that had suffered 

any of the specific events indicated by 

elements in the results variables. [14] 

 

3. Results and discussion 

A total of 120 patients were studied, 

including 78 (65%) male and 42 (35%) female 

(Fig 1). Patients having CHA2DS2-VASc-HS 

score>4 were assigned as group I and patients 

having CHA2DS2-VASc-

assigned as group II. Baseline characteristics 

are mentioned in Table (l). 

 In-hospital adverse events are reported in 

Table II and III. Cardiogenic shock (p=0.04s), 

heart failure (p=0.03s) and recurrent ischemia 

(p=0.04s) were significantly higher with 

CHA2DS2-VASc-HS score >4. The significant 

arrhythmia and death occurred in group I and 

none in group II.20% of 60 patients in group I 

experienced combined adverse in-hospital 

outcomes, on the contrary 3.3% of the patients 

in group II which was significantly 

higher(p=0.01) with RR= 6. The prediction by 

the area under the ROC curves for CHA2DS2-

VASc-HS score>4 was good with accuracy 

89% (Fig. 2) with sensitivity 85.7% and 

specificity 54.7% Table (4). 

 

Table (1) Baseline characteristics of study population (N=120). 

 

Variables Group I (n= 60) 

Mean±SD 

Group II (n = 60) 

Mean±SD 

p value 

S. creatinine (mg/dl) 1.25±0.31 1.13±0.30 0.19ns 

RBS (mg/dl) 8.4±4.8 7.3±2.6 0.14 ns 

Cardiac troponin I (ng/dl) 4.0±2.3 3.1±2.2 0.03S 

Total Cholesterol( mg/dl) 203.5±35.6 198.6±30.2 0.26ns 

Triglyceride (mg/dl) 200.8±40.9 170.2±32.5 0.27ns 

LDL cholesterol (mg/dl) 112.1±30.2 98.6±11.2 <0.02s 

HDL cholesterol (mg/dl) 39.4±6.4 42.±4.6 0.22ns 

ST segment deviation in ECG 28 22 0.22ns 

Ejection fraction  (percent) 53.2±6.3 56.9±7.1 0.03s 
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Table (2) Adverse in-hospital outcomes variables of the study population (N=120). 

 

Outcomes variables Group I (n= 60) Group II (n = 60 ) Total (N=120) p value 

 Number % Number % Number %  

Cardiogenic  shock 6 10.0 1 1.7 7 5.8 0.04s 

Heart failure 10 16.7 2 3.3 12 10 0.03s 

Recurrent ischemia 7 11.7 2 3.3 9 7.5 0.04s 

Significant arrhythmia 1 1.7 0 0.0 1 0.8 0.97ns 

Death 2 3.3 0 0.0 2 1.7 0.47ns 

 

Table (3) Combined adverse in-hospital outcome among the study population (N=120). 

 

Group Adverse  in-hospital Adverse  in-hospital p value 

 outcome outcome  

 Present % Absent % RR 

Group I (n= 60) 12 20.0 48 80.0 0.01s 

Group II (n = 60) 2 3.3 58 96.7  

Total (n = 120) 14 11.7 106 88.3  

 

Table (4) Performance test of CHA2DS2-VASc-HS score in the setting of NSTEMI (N=120). 

 

CHA2DS2-VASc -HS score Adverse in-hospital outcomes Sensitivity Specificity Accuracy 

Occurred Not occurred 

High: score>4 12 48 85.7% 54.7% 89% 

Low: scored<4 2 58    

Total 14 106    

 

Table (5) Area Under the Curve: Test Result Variable(s): Predicted probability. 

 

Area Std. Errora Asymptotic 

Sig.b 

Asymptotic 95% 

Confidence Interval 

 

.899 

 

.032 

 

.000 

Lower Bound Upper  Bound 

.836 .961 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1) Receiver operating characteristic (ROC) curves for CHA2DS2-VASc-HS score >4 in the 

prediction of occurring adverse in-hospital outcomes. 

 

The primary aim of the research was to 

identify a combination of CHA2DS2-VASc-

HS with unfavourable outcomes in hospitals in 

patients with non-ST myocardial infarction 

elevation (NSTEMI) segment. The inclusion 

and exclusion criteria comprised a total of 120 

individuals with NSTEMI, both of gender and 

all ages. 

Male patients comprised mostly 65 

percent in the study population. Women's 

patients were 35%. Similar male predominance 

was observed in virtually all research linked to 

coronary artery disease (CAD). As women are 

paid less attention and the access to health 

services for them is restricted, especially in the 

poor socio-economic population, as this male 

prevalence may contribute in our nation. 

There was no statistically significant 

difference in clinical parameters across the 

trial groups. We discovered that 46.6 percent 

of ST patients in group I was higher than in 

group II (41.6 percent). A cross-sectional 
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research was performed at NICVD in 

Bangladesh in 2011. The degree of ST-

segment depression is clearly related to the 

severity of coronary artery disease. [15] 

The study population average left 

ventricular ejection fraction (LVEF) was 54.6 

± 7.1. In Group I (53.2±6.3) LVEF dropped 

from Group II (56.9±7.1) with statistically 

significant difference. The recent NICVD 

research in NSTEMI patients showed a mean 

LVEF of 54.8 ± 2.1. [16] Lower LVEF may be 

responsible for more risk factors and severe 

illness in Group II. 

The mean LDL (112.1±30.2) cholesterol 

in the Lipid profile was found to be 

substantially higher in Group I. High LDL has 

been recognized as a significant cause of 

cardiovascular atherosclerotic disease 

(ASCVD). Taoolar et al. observed LDL 

cholesterol mean to be 112.1±43. The total 

level of cholesterol and triglyceride was 

greater in Group II than in Group I, although 

not significant (p>0.05). [17] HDL cholesterol 

in group I was lower than in group II with no 

significant difference. 

Of biochemical markers, only the amount 

of cardiac troponin was observed in group I 

greater than in group II and was significant. 

Cohen also discovered that elevated troponin I 

is a separate indicator for adverse events. 

However, there is no significant difference 

between two groups in serum creatinine and 

RBS. 

Among NSTEMI patients with 

CHA2DS2-vASc-HS>4 (Group I), 16.7% had 

heart failure, 11.7% had recurring ischemia, 

and 10% had cardiogenic shock. Only 1.7% 

got major arythmias and 3.3% died in Group 

II. 3.3 percent, respectively 3.3 percent and 1.7 

percent experienced heart failure, recurrent 

ischemia and severe arhythmias for 

CHA2DS2-VASc-HS patients, respectively 4 

(Group II). Heart failure, cardiogenic shock 

and recurring ischemia have been more 

significant in Group I than Group II (p<0.04). 

Islam carried performed a NICVD research on 

NSTEMI patients that corresponds to the 

unfavourable results of this study. [16] The 

same research revealed a total of 6.4% 

recurring ischemistry, 5% cardiogenic shock 

and 1.4% of patients died, compared with 

7.5%, 5.8% and 1.7% recurring ischemia, 

cardiogenic shock and mortality. Another 

research revealed that recurrent ischemia in 

hospitals with NSTEMI was 10 percent, 18 

percent heart failure and 6 percent mortality. 

[18] 

With regard to all patients who had bad 

outcomes in the hospital, 20% of patients in 

Group I had adverse outcomes in the hospital, 

whereas in Group II 3.3% had poor outcomes 

in hospitals and the difference was statistically 

significant. Some people have had more than 

one bad result in the hospital. In a comparable 

Taoolar research, et al. discovered 23.2 percent 

in patients with cardial events >4 compared to 

3.8 percent in patients with CHA2DS2-VASc-

HS >4.17. The results of this research 

corresponded to the prior study. Risk was 

evaluated according to relative risk (RR). A 

relative risk in hospital outcome development 

(RR) of greater than 1, thus CHA2DS2-VASc-

HS >4 is a risk factor. The recipient operating 

feature curve (ROC) analysis found the 

optimum cutoff for CHA2DS2 – VASc-HS >4 

to predict cardiac outcomes, with 85.7 percent 

sensitivity and 54.7 percent speciality. The 

forecast was thus very excellent at 89 percent 

accuracy. 

CHA2DS2-VASc-HS has recently been 

transformed into a novel developing CAD 

severity predictor in steady CAD patients and 

CHA2DS2-VASc in ACS patients. No 

research of this CHA2DS2-VASc-HS score 

was carried out in our nation to predict hospital 

outcomes in NSTEMI patients. In this 

research, CHA2DS2-VASc-HS was intended 

to be a risk factor that would predict poor 

hospital outcomes following NSTEMI. 

Simple risk ratings are favoured in clinical 

practise. The ideal score should be calculated 

easily and simple for quick screening of high-

risk individuals to avoid adverse events. The 

results of high-risk patients can be predicted 

with comorbidity findings using the 

CHA2DS2-VASc-HS scoring system without 

the need for information on vital admission 

signals, which are user-friendly and time-

saving, requires software to calculate the total 

risk assessment and does not involve any 

additional costs. As a prognostic predictor for 

poor outcomes in hospitalised NSTEMI 

patients, CHA2DS2-VASc-HS scoring may 

thus play an essential role. 

 

4. Conclusion   
CHA2DS2-VASc-HS scores may be 

used to predict the probability of unfavourable 

clinical events in NSTEMI patients. We are 

able to pay particular attention to individuals at 

greater risk with CHA2DS2-VASc-HS >4, and 

develop an optimal treatment plan to minimise 

risks of future adverse events. In conclusion, 

our research has shown that greater 

unfavourable hospital outcomes have been 

seen in individuals with high CHA2DS2-

VASc-HS. 
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