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ABSTRACT

Background: The “early repolarization (ER)” pattern, previously regarded as benign, has recently shown associations with
adverse outcomes, including all-cause, arrhythmic and cardiac mortality.

Objective: This study set out to determine how often chest pain is at a tertiary cardiac center and what variables are associated
with electrocardiogram (ECG) abnormalities in the emergency room.

Methods: A total of 160 individuals ranging in age from 20 to 78 years old who reported chest pain were included in this
descriptive cross-sectional research. Detailed demographic information was obtained after obtaining informed written
consent. In order to evaluate the ER pattern, baseline 12-lead electrocardiograms were utilized. All data was analyzed using
SPSS 22.0.

Results: The patients mean age was 58.7+11.65 years. There were majority 96 (60%) males and 64 (40%) females among all
cases.Early repolarization pattern (ER) was present in 59 (36.9%). Hypertension, diabetes mellitus, obesity, family history
of CAD and smoking were the comorbidities among all cases. Frequency of STEMI was found in 32 (20%) cases.Specific
characteristics, such as a low body mass index (p<0.002), reduced T-wave length (p=0.002), and lower heart rate (p=0.003),
were shown to be substantially linked with the ER patterns.

Conclusion:Based on our findings, one-third of individuals experiencing chest discomfort have an ECG rhythm known as
early repolarization. It is less common in individuals with STEMI and non-STEMI, and associated characteristics include a
low body mass index (BMI), shorter T-wave length, and lower heart rate.
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1. INTRODUCTION

Millions of patients enter emergency rooms every year with the major complaint of chest discomfort. It is a sign that can
develop from a wide variety of diseases and disorders, from very harmless ones to potentially fatal heart attacks.lSince
"acute myocardial infarction (AMI)", also known as a heart attack, is a top cause of death and disability worldwide, it is
critical to identify the causes of heart problems as soon as possible so that the right treatment may be administered.in [1-
3]When assessing patients who arrive with chest pain, electrocardiography (ECQ) is a lifesaver because it helps distinguish
between benign chest pain and serious cardiac events.[1-3]
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One to two percent of the general population has ERP. Men and younger people, particularly those with a genetic
predisposition to vagotonia, are at increased risk for developing the disorder. Athletes, cocaine addicts, and those with
hypertrophic obstructive cardiomyopathy are also common places to see ERP [4]. High endurance athletes, in particular,
have an ERP incidence of up to 10% [5].

The possible involvement of ERP in potentially fatal arrhythmias and unexpected unexplained fatalities has been more clear
during the past decade [6]. Several studies have linked ERP in the inferior or mid-to lateral precordial pathways to these
arrhythmias. Multiple recent case-control studies have linked ERP to an increased risk of ventricular fibrillation [7]. The
parallels between ERP and Brugada syndrome (BS) have reignited clinical interest in ERP [1].

It can be more difficult to tell the difference between an emergency room visit and a potentially fatal subtle ST-segment
elevation myocardial infarction (STEMI), which can lead to invasive procedures or the use of thrombolytic agents; according
to Sharkey et al. [8], 11% of patients who did not actually have a STEMI ended up with thrombolytic medication. When
cardiovascular risk markers suggest moderate to high risk, such as in the acute situation of chest discomfort, it can be
difficult—even for experienced eyes—to distinguish modest STEMI from emergency room visits.

The predictive value of this ECG pattern in structural heart disease patients is little understood. Ventricular tachyarrhythmias
are more common in individuals with chronic coronary artery disease (CAD) who have an ER pattern on electrocardiogram
(ECG) [9]. The leading cause of sudden cardiac mortality in adults is acute ST segment elevation myocardial infarction
(STEMI), which is characterised by a high prevalence of ventricular arrhythmias. Nevertheless, there are just a few of case-
control studies that have examined the predictive significance of ER in acute myocardial infarction, and these studies have
used small patient numbers and had very brief follow-up periods [10-12].

Age, gender, preexisting heart conditions, and other clinical risk factors are among the variables that could impact the onset
of repolarisation alterations in the electrocardiogram (ECG).[12,13]

Furthermore, there is continuing interest in studying the involvement of genetic and hereditary variables in the development
of earlyrepolarisationpatterns.[10-13]By adding to what is already known about early repolarisation patterns in chest pain
patients, this study hopes to aid in the development of more accurate diagnostic algorithms and the enhancement of
emergency department and beyond patient care for these individuals. Even more concerning is the paucity of local data and
clinical proof on this crucial ECG rhythm. Risk classification of cardiac emergency department patients can benefit from our
local context understanding and evaluation. Consequently, the purpose of this research was to identify the prevalence and
risk factors of early repolarization alterations in electrocardiograms (ECGs) in patients coming to tertiary care cardiac centers
complaining of chest pain.

2. MATERIALS AND METHODS

The study was conducted in Timergara Teaching Hospital, Timergara Dir Lower from May 2022 to January 2024. A total of
160 individuals ranging in age from 20 to 78 years old who reported chest pain were included in this descriptive cross-
sectional research.The study included male and female patients (ranging in age from 20 to 78) who received medical attention
in the emergency room due to chest discomfort. Non-probability sequential sampling was used to guarantee a representative
sample. People who had previous heart-related procedures or interventions or who refused to give their permission were not
included in the research.

The number of patients needed to conduct this research was decided by looking at a previous study by Chen Q et al.16. In
that study, 12.5% of consecutive patients with acute anterior STEMI showed signs of early repolarisation. Utilising a 95%
confidence interval (CI) and a 4% margin of error, the necessary sample size of 160 was determined.

In addition to the early repolarisation pattern, other ECG findings such as QTc intervals, QRS duration, R-R interval, P-R
interval, T-wave duration, heart rate, and the presence of left ventricular hypertrophy were recorded using a 12-lead
electrocardiogram (ECQ). In accordance with a predetermined standard, we recorded the patient's gender and age (in years)
when they arrived at the hospital and computed their body mass index (BMI) in kilogrammes per square metre. Hypertension,
diabetes mellitus, smoking habits, obesity, and family medical history were among the additional topics included in the
patient's medical history. The hospital's protocol and standards for clinical practice were followed by all patients.

The ER pattern is a "an elevation of the QRS-ST junction (J point) by >0.1 mV above the baseline, and/or either notching or
slurring morphology of the terminal portion of QRS at >2 inferior (II, III, and aVF) and/or lateral (I, aVL, and V4-V6) leads"
.16Patients were diagnosed as "ST-segment elevation myocardial infarction (STEMI)," "non-ST elevation myocardial
infarction (NSTEMI)," unstable angina, or non-cardiac chest pain based on baseline 12-lead ECG abnormalities, chest pain
duration, and low-sensitivity troponin.
The “Shapiro-Wilk test” examined variables for normality. Descriptive statistics, such mean + SD or median (IQR), were
calculated from variable distribution. Gender, age, final diagnosis, hypertension, diabetes, family history, obesity, smoking,
left ventricular hypertrophy, and early repolarisation were listed with frequencies and percentages. All data was examined
with SPSS 22.0.
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3. RESULTS
The patients mean age was 58.7£11.65 years and had mean BMI 26.12+8.44 kg/m?. There were majority 96 (60%) males
and 64 (40%) females among all cases. Early repolarization pattern (ER) was present in 59 (36.9%). Hypertension, diabetes

mellitus, obesity, family history of CAD and smoking were the comorbidities among all cases. Frequency of STEMI was
found in 32 (20%) cases.(table 1)

Table-1: Demographics of the presented cases with chest pain

Variables No/ Percentage (160)
Mean age (years) 58.7+£11.65
Mean BMI (kg/m?) 26.12+8.44
Sex
Male 96 (60%)
Female 64 (40%)

Early repolarization pattern
Yes 59 (36.9%)
No 101 (63.1%)

Comorbidities

HTN 55 (34.4%)

DM 42 (26.3%)

Family history of CAD 38 (23.4%)

Smoking 13 (8.1%)

obesity 12 (7.5%)
Diagnosis
STEMI 32 (20%)
Non-STEMI 98 (61.3%)
Non-Cardiac 20 (12.5%)
Unstable Angina 10 (6.3%)

Specific characteristics, such as a low body mass index (p<0.002), reduced T-wave length (p=0.002), and lower heart rate
(p=0.003), were shown to be substantially linked with the ER patterns, and the final diagnosis of conditions other than
STEMI (p=0.035). (table 2)

Table-2: Results from electrocardiograms, differential diagnosis between those with and without an early
repolarization pattern

Variables ER Absent (101) ER Present (59) P Value
BMI (kg/m?) 27.17+11.38 25.14+7.29 <0.002
ECG Parameters

QTc intervals (ms) 310 [280-370] 310 [275-350] 0.121
QRS duration (ms) 75 [65-105] 75 [65-100] 0.269
R-R interval (sec) 0.70[0.50-0.7] 0.79 [0.58-0.7] 0.081
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P-R interval (ms) 140 [110-150] 135 [110-150] 0.079
T-wave duration (ms) 100 [90-150] 80 [70-110] 0.002
Heart rate (bpm) 80.5£9.8 76.7+5.10 0.003
Left ventricular hypertrophy 7 (6.9%) 3 (5.1%) 0.878

Final diagnosis

STEMI 25 (24.8%) 7 (11.9%) 0.035
Non-STEMI 52 (51.5%) 30 (50.8%) 0.038
Non-Cardiac 12 (11.9%) 8 (13.6%) 0.114
Unstable Angina 7 (6.9%) 3 (5.1%) 0.874

4. DISCUSSION

In order to identify the frequency with which electrocardiogram (ECG) changes occur in persons who present with chest
pain, as well as the factors that are associated with these changes, our objective was to investigate. The early repolarisation
pattern was observed in around 36.9% of the patients, which is approximately one-third of the total number of patients. As a
result of the fact that recent research have shed light on the potential clinical implications of ER changes, this frequency is
notable and should be investigated further. [14]

Our analysis reveals a significantly higher incidence of ER patterns as compared to the research that was done in the past.
One hundred and thirty-three (12.5%) of the 1,460 consecutive patients who were diagnosed with acute anterior STEMI had
an ER pattern that was documented in a previous analysis [15]. A study of the propensity-matched population revealed that
the presence of ER was associated with an increased risk of prolonged VT/VFE. The hazard ratio for this association was
2.915 (95% confidence interval: 1.520-5.588, P=0.001) among the population.

Researchers Oka E. and colleagues [16] examined the findings of cardiac MRI in patients who were diagnosed with acute
myocarditis. Their goal was to identify the frequency of the ER-ECG pattern, the significance of the pattern, and the processes
that are responsible for its occurrence. In thirty percent of the instances, the ER-ECG pattern was found to be present,
according to their investigation. A voltage gradient across the ventricular wall was hypothesised to be the result of acute
myocarditis-induced inflammation and swelling of the "left ventricular (LV)" epicardium, which they believed was the cause
of this phenomenon. A further point of interest is that the ER-ECG pattern in individuals with acute myocarditis was not
shown to be related with the development of potentially catastrophic "ventricular tachyarrhythmias (VT)" [16].

According to the findings of Sucuet al.[17], coronary slow flow phenomenon was shown to be related with the J-wave and
slurring early repolarisation pattern in persons who had positive reactions to treadmill tests or who experienced chest pain
that suggested "stable angina" pectoris. People who have vasospastic angina (VSA) are more likely to develop ventricular
fibrillation (VF) recurrence if they have early repolarisation patterns, particularly if they display daily changes, according to
the findings of another study. Therefore, the installation of a "implantable cardioverter defibrillator (ICD)" is a realistic
alternative for patients who are at a high risk of developing ventricular tachycardia (VSA) to employ as a secondary VF
preventive treatment.

According to the data that we obtained, an ER pattern is substantially related with having a body mass index that is low. It
was shown that patients with lower body mass index (BMI) quartiles had a greater likelihood of exhibiting emergency room
patterns. In light of these findings, there is more evidence to support the hypothesis that a lower body mass index is linked
to an increased risk of ER changes. It is necessary to do further study in order to find out the mechanism behind this link.
The likelihood of ER patterns was higher in individuals whose T-wave durations were shorter. This was the case in the
overall population. It is possible that this discovery may provide insight on the electrophysiological basis of these patterns,
and it also underscores the relevance of T-wave features in connection to ER modifications. One further significant finding
that emerged from our research was that a slower heart rate was associated with a higher likelihood of experiencing adverse
respiratory patterns. It is necessary for us to get further knowledge on the treatment implications of this heart rate—ER pattern
link for the purpose of risk classification. Movahed MR et al. conducted a study on the African-American race, and their
findings indicated that there is a correlation between a slower heart rate and a higher incidence of emergency room visit [ 18].
On the other hand, they found that those with a high body mass index were more likely to experience episode of respiratory
distress (ER).

Additionally, it is essential to take into consideration the connection that exists between the patterns of endocrinology and
the final diagnosis. The chance of patients with non-cardiac symptoms having an emergency room pattern was much lower
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than the likelihood of patients diagnosed with STEMI or NSTEMI having an ER pattern. Based on the findings of the study,
it is essential to have a thorough understanding of and recognition of emergency room patterns, particularly when chest pain
is present, in order to differentiate these patterns from actual MI findings. Previously, it was believed that ER patterns were
not harmful anomalies on an electrocardiogram. Due to the fact that the treatment and clinical effects of these two disorders
are distinct from one another, it is vital to properly differentiate between the two. When electrocardiograms are performed,
the presence of ER is often a surprise discovery. ER can be discovered on occasion.[19] It should be noted that in one study,
over twenty percent of the 542 persons who were diagnosed with ER did not dependably display ER patterns on subsequent
electrocardiograms.[20] An electrocardiogram (ECGQG) that was performed on patients who were hospitalised for cardiac
arrest did not display the ER pattern in as many as 58% of the cases. This is the case even when ER syndrome is regarded to
be a probable diagnosis.[21] For the present being, there are no tests that have been proved to be reliable for detecting
concealed ER. Although there are some characteristics of an electrocardiogram that have been associated with an elevated
risk of malignant ER, there are presently no approaches that can properly detect this risk in a physiological setting.

It is recommended that persons with asymptomatic ER who do not have a family history of malignant ER have their
electrocardiogram (ECG) alterations deemed normal until a more accurate and precise stratification marker or tool is
discovered.[22] It is of the utmost importance to manage modifiable cardiac risk factors regardless of whether or not the
emergency room is exhibiting symptoms.

5. CONCLUSION

Based on our findings, one-third of individuals experiencing chest discomfort have an ECG rhythm known as early
repolarization. It is less common in individuals with STEMI and non-STEMI, and associated characteristics include a low
body mass index (BMI), shorter T-wave length, and lower heart rate.
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