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Abstract  Original Research Article 
 

Objective: To compare the heart score with emergency department assessment of chest pain score (EDACS) in 

prediction of MACE (Major Adverse Cardiac Events) among patients presenting with undifferentiated chest pain in 

north Indian setting. Methods: This study was conducted in the Department of Medicine, Prasad Institute of Medical 

Sciences. Lucknow. The study was approved by the Ethical Committee of the Institute. The consent was taken from 

each participant before including in the study. All patients presenting to Emergency department with undifferentiated 

chest pain were included in the study. A total of 118 patients were included in the study. Results: About one third of 

patients were below 50 years of age (35.6%) followed by 61-70 (34.7%) and 50-60 (29.7%) years. The mean age of 

patients was 58.33±12.86 years. Majority of patients were males (71.2%). The incidence of MACE was 53.4%. Both 

HEART and EDACS score were significantly (p<0.01) higher among patients whom MACE was present than absent. 

HEART score>5 correctly predicted 39% MACE cases with sensitivity and specificity of 73% and 49.1% respectively. 

However, EDACS score>16 correctly predicted 40.7% MACE cases with sensitivity and specificity of 76.2% and 

54.5% respectively. Conclusion: This study shows that HEART and EDACS scores have good sensitivity in 

predicting MACE at the emergency department. The HEART and EDACS scores for chest pain patients at the 

emergency department provides the clinician with a quick and reliable predictor of outcome shortly after arrival of the 

patient, without computer-required calculating. In patients with high HEART scores (7-10) the high risk of MACE 

may indicate more aggressive policies. 

Key words: Emergency department, HEART score, EDACS score, MACE. 
Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Chest pain is a common presenting symptom 

in the emergency department (ED). Many chest pain 

patients are admitted to the hospital due to the 

possibility of life threatening conditions, such as acute 

myocardial infarction (AMI). It is however, not feasible 

to admit all chest pain patients due to limited healthcare 

resources. Therefore, distinguishing acute coronary 

syndrome (ACS) from other cardiac and non-cardiac 

diseases is crucial. It is essential to quickly and 

accurately identify patients who are at high and low risk 

of developing major adverse cardiac events (MACE) in 

order to optimally allocate ED and hospital resources 

(Long et al., 2017; Backus et al., 2011). 
 

Risk stratification of ED chest pain patients 

has been extensively studied in recent years. However, 

there is currently no widely accepted risk stratification 

method for ED chest pain patients. Initial ED risk 

scores were adopted from those created for post-ACS 

risk stratification such as the Thrombolysis in 

Myocardial Infarction (TIMI) score and the Global 

Registry of Acute Coronary Events (GRACE) score, 

among others. However, because these risk scoring 

tools were not specifically designed for ED chest pain 

patients, their performance in the ED has been marginal 

(Sakamoto et al., 2016; Hollander et al., 2016). 

 

Given the relatively low yield of this historic 

approach to possible ACS, researchers have created risk 

scores to identify patients at low risk of major adverse 

cardiac events (MACE). Among these, the modified 

History, Electrocardiogram, Age, Risk factors and 

Troponin (HEART) score and the Emergency 
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Department Assessment of Chest pain Score (EDACS), 

both of which treat abnormal troponin values as 

independent, non–low-risk factors, stand out with the 

best specificities (ranging from 40% to 60%) in 

achieving negative predictive value (NPV) estimates 

>99% for 30- to 45-day MACE, specifically when 

applied alongside accelerated diagnostic protocols 

employing cardiac troponin I (cTnI) measurement at 

ED arrival and 2 to 3 h later. Used in this fashion, both 

scores have demonstrated improvements in operational 

efficiency and downstream resource utilization (Than et 

al., 2016; Flaws et al., 2016). 

 

This study was conducted to compare the heart 

score with emergency department assessment of chest 

pain score (EDACS) in prediction of MACE (Major 

Adverse Cardiac Events) among patients presenting 

with undifferentiated chest pain in north Indian setting. 

 

MATERIAL AND METHODS 
This study was conducted in the Department of 

Medicine, Prasad Institute of Medical Sciences. 

Lucknow. The study was approved by the Ethical 

Committee of the Institute. The consent was taken from 

each participant before including in the study. All 

patients presenting to Emergency department with 

undifferentiated chest pain were included in the study. 

A total of 118 patients were included in the study. 

 

Patients with non-traumatic chest pain coming 

to the emergency department were prospectively   

assessed on demographic characteristics of patients (age 

and gender) their signs, symptoms and physical 

examination. These data included all factors recorded 

for calculating HEART Score and EDACS Score. It 

included: age, gender, history of patient, ECG changes, 

risk factors (diabetes mellitus, diagnosed hypertension, 

hypercholesterolaemia, family history of coronary 

artery disease and obesity), symptoms (diaphoresis, 

radiation to arm or shoulder) and blood test (cardiac 

enzymes). 

 

STATISTICAL ANALYSIS 
All the analysis was carried out on SPSS 16.0 

version (Chicago, Inc., USA). The results are presented 

in frequencies, percentages and mean±SD. The 

Unpaired t-test was used to compare continuous 

variables and Chi-square test was used to compare 

categorical variables. The receiving operating curve 

(ROC) analysis was carried out. The area under the 

curve (AUC) with its 95% confidence interval (CI) was 

calculated. The sensitivity, specificity, positive 

predictive value (PPV) and negative positive predictive 

value (NPV) with its 95% CI was calculated.  The p-

value<0.05 was considered significant.  

 

RESULTS 

About one third of patients were below 50 

years of age (35.6%) followed by 61-70 (34.7%) and 

50-60 (29.7%) years. The mean age of patients was 

58.33±12.86 years. Majority of patients were males 

(71.2%) (Table-1) The incidence of MACE was 53.4% 

(Table-2). 

 

Both HEART and EDACS score were 

significantly (p<0.01) higher among patients whom 

MACE was present than absent (Table-3). 

 

HEART score>5 correctly predicted 39% 

MACE cases with sensitivity and specificity of 73% 

and 49.1% respectively. However, EDACS score>16 

correctly predicted 40.7% MACE cases with sensitivity 

and specificity of 76.2% and 54.5% respectively 

(Table-4 & Fig.1). 

 

Table-1: Age and sex distribution of patients 

Age and sex No. 

(n=118) 

% 

Age in years   

<50 42 35.6 

50-60 35 29.7 

61-70 41 34.7 

Mean±SD   58.33±12.86 

Sex   

Male 84 71.2 

Female 34 28.8 

 

Table-2: Distribution of incidence of MACE 

MACE No. 

(n=118) 

% 

Present 63 53.4 

Absent 55 46.6 

 

Table-3: Comparison of HEART score and EDACS score with MACE 

Scores MACE p-value
1
 

Present Absent 

HEART score 6.350±1.53 5.58±1.55 0.002* 

EDACS score 20.70±6.42 15.67±5.68 0.001* 
1
Mann-Whitney U test, *Significant 
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Table-4: Predictive value of HEART and EDACS score in predicting MACE 

 MACE Total 

 HEART score cutoff Present Absent 

No. % No. % No. % 

HEART score cutoff       

>5 46 39.0 28 23.7 74 62.7 

≤5 17 14.4 27 22.9 44 37.3 

Total 63 53.4 55 46.6 118 100.0 

Predictive values, % (95%CI)       

AUC 0.66 (0.56-0.76), p=0.002* 

Sensitivity 73.0 (62.1-84.0) 

Specificity 49.1 (35.9-62.3) 

PPV 62.2 (51.1-73.2) 

NPV 61.4 (47.0-75.8) 

EDACS score       

EDACS score cutoff       

>16 48 40.7 25 21.2 73 61.9 

≤16 15 12.7 30 25.4 45 38.1 

Total 63 53.4 55 46.6 118 100.0 

Predictive values, % (95%CI)  

AUC 0.72 (0.63-0.81), p=0.0001* 

Sensitivity 76.2 (65.7-86.7) 

Specificity 54.5 (41.4-67.7) 

PPV 65.8 (54.9-76.6) 

NPV 66.7 (52.9-80.4) 

*Significant 

 

 
Fig-1: ROC curve showing sensitivity and specificity of HEART and EDACS score in predicting MACE 

 

DISCUSSION 
Up to 6.3% of emergency department (ED) 

visits are related to chest pain. An urgent question in 

these patients is whether they have an acute coronary 

syndrome (ACS), as any delay in diagnosis and 

treatment can have a negative impact on their prognosis 

(Thygesen et al., 2012).  

 

Normal values of troponin and a normal 

electrocardiogram (ECG) still do not exclude ACS 

completely. As a result, many patients presenting with 

chest pain are currently hospitalized and extensively 

evaluated with non-invasive stress testing or imaging, 

or with an invasive coronary angiography. However, of 

all chest pain patients 25% have an ACS. If patients at 

low risk for ACS could be recognized early in the 

diagnostic process, it has the potential to reduce patient 

burden, length of stay at the ED, frequency of 

hospitalization and costs  (Six et al., 2012; Hoffmann et 

al., 2012). 
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This study found that about one third of 

patients were below 50 years of age (35.6%) followed 

by 61-70 (34.7%) and 50-60 (29.7%) years. The mean 

age of patients was 58.33±12.86 years. Majority of 

patients were males (71.2%). In the study by Mark et al. 

(2018), 42.70% were males and the median age was 59 

years. Poldervaart et al. (2016) found that the mean age 

of these patients was 62 years and 54% were male.   

 

The incidence of MACE was 53.4% in the 

present study. Stopyra et al. (2018) observed that a 

MACE at 30 days was present in 10.7% (85/794) of 

patients with 12 deaths (1.5%), 66 MIs (8.3%), and 12 

coronary revascularizations without MI (1.5%). Mark et 

al. (2018) reported that the overall 60-day MACE rate 

was 1.94%, whereas the overall 60-day MACE plus rate 

was 3.69%.  

 

The current study observed that both HEART 

and EDACS score were significantly (p<0.01) higher 

among patients whom MACE was present than absent. 

 

The use of the HEART score for chest pain 

patients at the emergency department provides the 

clinician with a reliable predictor of outcome, very soon 

after the arrival of the patient, based on already 

available clinical data and without computer-required 

calculating (Backus et al., 2013). 

 

In the present study, HEART score >5 

correctly predicted 39% MACE cases with sensitivity 

and specificity of 73% and 49.1% respectively. 

However, EDACS score>16 correctly predicted 40.7% 

MACE cases with sensitivity and specificity of 76.2% 

and 54.5% respectively. The favorable results of this 

validation study confirm other previous retrospective 

evaluation studies (Six et al., 2008; Backus et al., 

2010). Fernando et al. (2019) showed that a HEART 

score above the low‐ risk threshold (≥4) had a 

sensitivity of 95.9% (95% confidence interval [CI] = 

93.3%–97.5%) and specificity of 44.6% (95% CI = 

38.8%–50.5%) for MACE. A high‐ risk HEART score 

(≥7) had a sensitivity of 39.5% (95% CI = 31.6%–

48.1%) and specificity of 95.0% (95% CI = 92.6%–

96.6%) for MACE.  In another study (Stopyra et al., 

2018), the modified HEART score identified 33.2% 

(264/794) of patients as low risk. Among low-risk 

patients, 1.9% (5/264) had MACE (two MIs and three 

revascularizations without MI). The sensitivity and 

NPV for 30-day MACE was 94.1% (95% CI, 86.8-98.1) 

and 98.1% (95% CI, 95.6-99.4), respectively. 

 

The HEART score’s strength is that all five 

variables included in the score are derived from clinical 

practice which makes it simple to calculate the score at 

the bedside, improving applicability for physicians. 

Interestingly, the HEART score was not developed 

using mathematical modelling from real-life data, but 

developed by a cardiologist based on clinical 

experience and later on validated in clinical databases 

(Six et al., 2008). A limitation of the HEART score is 

the subjectivity of the first element, (i.e. whether history 

taking indicates ACS), although it is widely accepted 

that this is a clinically relevant element. Furthermore, 

the score uses a cut-off of 1.7% as being ―low risk‖, 

which can arguably be too high in some countries (Than 

et al., 2013). 

 

CONCLUSION 
This study shows that HEART and EDACS 

scores have good sensitivity in predicting MACE at the 

emergency department. The HEART and EDACS 

scores for chest pain patients at the emergency 

department provides the clinician with a quick and 

reliable predictor of outcome shortly after arrival of the 

patient, without computer-required calculating. In 

patients with high HEART scores (7-10) the high risk 

of MACE may indicate more aggressive policies. 
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