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Abstract
Background:  SARS-CoV-2 is increasingly recognized for its cardiovascular complications. To address 

the knowledge gap in our region, this study investigated the relationship between electrocardiographic (ECG) 
features and in-hospital mortality among COVID-19 patients.

Methods: A prospective cohort study was conducted involving 140 RT-PCR-conϐirmed COVID-19 patients 
at Dhaka Medical College Hospital from August 2021 to July 2022. Patients were divided into two groups based 
on ECG ϐindings: normal (Group A) and abnormal (Group B). Clinical data and ECG parameters were analyzed 
using SPSS 24.0.

Results: Patients with abnormal ECGs were older, more likely male, and presented with higher rates of 
dyspnea and palpitations. They were also at increased risk of severe COVID-19 and had longer hospital stays. 
In-hospital mortality was signiϐicantly higher in Group B (21.4% vs.4.3%). ST-T changes and atrial ϐibrillation 
were associated with increased mortality. Independent predictors of in-hospital mortality included ECG 
abnormalities and admission SpO₂ < 90%.

Conclusion: ECG abnormalities are signiϐicantly associated with adverse outcomes in COVID-19 patients. 
Further large-scale studies are warranted to strengthen these ϐindings.

and MERS, were associated with signiϐicant cardiac morbidity, 
and evidence suggests a similar pattern with COVID-19 
[4]. Autopsies have revealed myocardial inϐlammation and 
clinical studies have reported a high incidence of cardiac 
injury among patients [5]. Studies have indicated myocardial 
inϐlammation and arrhythmias in COVID-19 patients [6-8].
The highest mortality rate among patients with cardiac 
involvement underscores the critical need for understanding 
the relationship between electrocardiographic abnormalities 
and adverse outcomes in these individuals. Our objective is 
to examine the correlation between electrocardiographic 
ϐindings and in-hospital outcomes in COVID-19 patients, 
offering valuable insights into the cardiac implications of this 
disease.

Introduction
The COVID-19 pandemic, caused by SARS-CoV-2, began in 

late 2019 [1]. Originating in Wuhan, China, the virus rapidly 
spread worldwide, overwhelming healthcare systems and 
causing unprecedented economic disruption. India and 
Bangladesh were among the hardest-hit countries by October 
2020, when global COVID-19 cases reached 34.8 million and 
deaths surpassed a million [2]. Bangladesh experienced a rapid 
surge in COVID-19 cases after the ϐirst three were detected on 
March 8, 2020. This explosive growth propelled the country to 
a top ranking among infected nations [3]. COVID-19 primarily 
manifests as a respiratory illness but has been increasingly 
recognized for its systemic effects, including cardiovascular 
complications. Previous coronavirus outbreaks, such as SARS 
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Materials and methods
Study design: Cross-section observation study.

Study setting: The study was undertaken in the COVID-
19-dedicated Department of Medicine and Cardiology at 
Dhaka Medical College Hospital (DMCH), Dhaka, Bangladesh.

Study period: Data was collected from August 2021 to 
July 2022.

Study population: The study population comprised RT-
PCR-conϐirmed COVID-19 patients admitted to the COVID-
dedicated Department of Medicine and Cardiology at DMCH 
during the study period.

Sample size: 140

Inclusion criteria

• Age 18 years or older

• RT-PCR conϐirmed COVID-19 infection

• Provided informed consent

Exclusion criteria

• Age less than 18 years

• Pre-existing cardiac disease

• Medication with known ECG-altering effects

• Pacemaker implantation

• Pregnancy

• Moderate to severe hepatic or renal impairment, 
malignancy, hypothyroidism, or hyperthyroidism

Study variables

• Demographic: Age, sex

• Clinical: Symptoms, disease severity (mild, moderate, 
severe, critical), SpO2 on admission

• Risk factors and comorbidities: Hypertension, 
diabetes mellitus, dyslipidemia, obesity, COPD/asthma

• Investigations: C-reactive protein (CRP), troponin-I, 
D-dimer, electrocardiogram (ECG)

• Outcome: In-hospital mortality, duration of hospital 
stay

Data collection

After obtaining ethical approval, 140 COVID-19 patients 
were enrolled. Participants were divided into two groups: 
Group A (normal ECG, n = 70) and Group B (abnormal ECG, 
n = 70).

• Detailed medical history, physical examination, and 
risk factor assessment were conducted.

• SpO2 was recorded on admission.

• A 12-lead ECG was performed on all patients using an 
advanced electrocardiograph, Model: ECG-12C. ECGs 
were analyzed by a senior cardiologist.

• Additional investigations (CBC, serum creatinine, SGPT, 
electrolytes, blood sugar, lipid proϐile, CRP, ferritin, 
LDH, chest X-ray, HRCT) were performed as indicated.

• Data was collected in a standardized form.

Data analysis 

Data was analyzed using SPSS version 24. Continuous data 
is presented as mean ± standard deviation and categorical 
data as frequency and percentage. Chi-square or Fisher’s 
exact test was used to compare categorical variables and 
independent sample t-test for continuous variables. Binary 
logistic regression was employed to identify predictors of in-
hospital mortality. Statistical signiϐicance was set at p < 0.05.

Results
This prospective cohort study was conducted in the 

COVID-dedicated Department of Medicine and Cardiology, 
Dhaka Medical College Hospital (DMCH), Dhaka, Bangladesh. 
After careful history taking, examination, and appropriate 
investigations fulϐilling inclusion and exclusion criteria, a 
total of 140 admitted adult COVID-19 patients, irrespective 
of their age, sex, race, and ethnic group were included in this 
study. Among the study subjects 70 patients had normal ECG 
ϐindings (Group A) and the other 70 patients had abnormal 
ECG ϐindings (Group B). The main aim of the study was  to 
determine the association between electrocardiographic 
abnormalities and in-hospital adverse outcomes in COVID-19 
patients. In Table 1 clinical features of COVID-19 patients 
were stated and the mean age of Group-B was signiϐicantly 
higher than Group-A (56.70 ± 7.39 vs. 50.19 ± 8.41 years, p 
< 0.001). However, gender distribution was similar in both 
groups (74.3% in Group A and 61.4% in Group B, p > 0.05). 
DM (61.4% vs. 44.3%) and HTN (68.6% vs. 30%) were more 
predominant in the abnormal ECG group (B) and the normal 
ECG group (A), which were statistically signiϐicant (p < 0.05). 
However other risk factors were statistically similar in both 
groups (p > 0.05). Maximum COVID-19 patients in both 
groups A and B had moderate severity (95.7% vs. 85.71%). 
However, severe COVID-19 patients were more prone to 
have abnormalities. Dyspnea (75.7% vs. 30%, p < 0.001) and 
palpitation (64.3% vs. 42.9%, p = 0.011) were more common 
in patients with abnormal ECG than normal ECG. Besides, on 
admission, SpO2 was signiϐicantly lower in the abnormal ECG 
group than in normal ECG patients (91.24 ± 2.96 vs. 93.09 ± 
2.08%, p < 0.001). Other clinical features were statistically 
similar in both groups (p > 0.05). Mean serum Troponin-I(4.13 
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± 5.28 vs. 0.03 ± 0.02 ng/mL, p < 0.001) and D-dimer (5.36 ± 
5.75 vs. 2.03 ± 2.20 μg/mL, p < 0.001) was signiϐicantly higher 
in patients with abnormal ECG than normal ECG group. Other 
laboratory markers were statistically similar in both groups 
as p > 0.05.ECG (14.29% vs. 4.3%, p < 0.05). 

In Figure 1 out of 140 patients, 70 had normal ECG 
(Group-A). Among the group with abnormal ECG ϐindings 
(Group-B), sinus tachycardia was maximum (42.9%) followed 
by ST-T change (34.3%), atrial ϐibrillation (10%), sinus 
bradycardia (4.3%), AV block (2.9%), premature ventricular 
contraction (2.9%), premature atrial contraction (1.4%) and 
right bundle branch block (1.4%).

In Table 2 COVID-19 patients with abnormal ECG ϐindings 
had signiϐicantly greater in-hospital mortality rate than 
the normal ECG group (21.4% vs. 4.3%, p = 0.002). Besides, 

abnormal ECG patients had longer duration of hospital stay 
than normal ECG patients (11.69 ± 3.98 vs. 7.71 ± 3.79 days, 
p < 0.001).

In Table 3 ST-T change in ECG and atrial ϐibrillation were 
signiϐicantly associated with in-hospital Mortality (p < 0.05).

In Table 4 univariate logistic regression analysis showed 
that age ≥50 years (OR = 5.94, 95% CI = 1.31 - 26.99), SpO2 
on admission <90% (OR = 15.02, 95% CI = 4.78 - 47.27), 
and having abnormal ECG ϐindings (OR = 6.09, 95% CI = 
1.68 - 22.12) were the signiϐicant risk factors for in-hospital 
mortality of COVID-19 patients.

In Table 5 the multivariate model included all parameters 
with a p - value < 0.05 in the univariate analysis and 
demonstrated that on admission SpO2 < 90% and ECG 
abnormality were the most powerful and independent 
predictor of in-hospital mortality in COVID-19 patients (p < 
0.05).

Discussion
This study investigated the association between 

electrocardiographic (ECG) abnormalities and in-hospital 
outcomes among 140 COVID-19 patients. Our ϐindings 
demonstrate that ECG abnormalities were a signiϐicant and 
independent predictor of in-hospital mortality (adjusted odds 
ratio 4.861, 95% CI 1.13 - 21.23). Patients with abnormal ECGs 
exhibited a notably higher mortality rate (21.4%) compared 
to those with normal ECGs (4.3%). These results align with 
previous studies highlighting the correlation between ECG 
changes and mortality in COVID-19 patients [9-13]. While 
the precise mechanisms underlying cardiac involvement in 
COVID-19 remain unclear, pathological ϐindings of myocardial 

Table 1: Sample Characteristics.
Variables Group-A (n = 70) Group-B (n = 70) p - value

Age group (in years)
< 40 8 (11.4%) 0 (0.0%) 0.006c

40-49 33 (47.1%) 13 (18.6%) 0.0003a

50-59 18 (25.7%) 31 (44.3%) 0.021a

60-69 11 (15.7%) 26 (37.1%) 0.004a

Mean ± SD 50.19 ± 8.41 56.70 ± 7.39 <0.001b

Gender 0.103a

Male 52 (74.3%) 43 (61.4%)
Female 18 (25.7%) 27 (38.6%)

Risk Factors
DM 31 (44.3%) 43 (61.4) 0.042a

HTN 21 (30%) 48 (68.6) <0.001a

Dyslipidaemia 26 (37.1%) 31 (44.3) 0.390a

Obesity 12 (17.1%) 16 (22.9) 0.398a

COPD/Asthma 2 (2.9%) 3 (4.3) 1.00c

Severity of Covid
Moderate 67 (95.7) 60 (85.71) 0.042

Severe 3 (4.3) 10 (14.29)
Clinical features

Fever 50 (71.4%) 59 (84.3%) 0.067
Sore throat 38 (54.3%) 40 (57.1%) 0.734

Cough 47 (67.1%) 57 (81.4%) 0.053
Dyspnoea 21 (30%) 53 (75.7%) <0.001

Haemoptysis 4 (5.7%) 8 (11.4%) 0.227
Chest pain 19 (27.1%) 27 (38.6%) 0.150
Palpitation 30 (42.9%) 45 (64.3%) 0.011

On admission SpO2 93.09 ± 2.08 91.24 ± 2.96 <0.001
Cough 47 (67.1%) 57 (81.4%) 0.053

Laboratory investigation
Haemoglobin (gm/dL) 10.81 ± 1.76 10.56 ± 1.49 0.371

White blood cell (per mm3) 9887.43 ± 3982.21 9747.86 ± 4079.19 0.838
Neutrophil Lymphocyte 

Ratio 5.83 ± 7.86 6.96 ± 9.75 0.453

Total platelet count 
(per mm3) 140442.86 ± 93414.71 135614.29 ± 77161.28 0.739

White blood cell (per mm3) 9887.43 ± 3982.21 9747.86 ± 4079.19 0.838
Troponin I (ng/mL) 0.03 ± 0.02 4.13 ± 5.28 <0.001

D-dimer(μg/mL) 2.03 ± 2.20 5.36 ± 5.75 <0.001
LDH (IU/L) 446.13 ± 218.48 490.57 ± 249.93 0.265

Values are expressed as Mean ± SD and within parenthesis percentage (%) over the 
column in Total. p - values were obtained by aPearson Chi-square test and bIndependent 
Sample T-test.
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Figure 1: Findings of COVID-19 patients with abnormal ECG (n = 70). PAC: Premature 
Atrial Contraction; PVS: Premature Ventricular Contraction; AVblock: Atrioventricular 
Block

Table 2: In-hospital outcome of study patients (n = 140).
Variables Group-A (n = 70) Group-B (n = 70) p - value

In-hospital mortality 3 (4.3%) 15 (21.4%) 0.002a

Duration of Hospital stay
(in days) 7.71 ± 3.79 11.69 ± 3.98 <0.001c

Values are expressed as Mean ± SD and within parenthesis percentage (%) over the 
column in Total. p - values were obtained by aPearson Chi-square test and cFisher’s exact 
test.
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inϐlammation support the hypothesis of direct cardiac injury 
[5]. Additionally, indirect factors such as hypoxia, hypotension, 
and decreased cardiac output may contribute to these ECG 
abnormalities. Sinus tachycardia was the most prevalent ECG 
abnormality (42.9%), followed by ST-T changes (34.3%). 
Atrial ϐibrillation, signiϐicantly associated with increased 
mortality risk, was observed in 10% of patients. These ϐindings 
corroborate previous research emphasizing the frequency 
of arrhythmias in COVID-19 patients [14-16]. This study 
observed that atrial ϐibrillation was signiϐicantly associated 
with in-hospital mortality, which was also supported by 

previous studies [9,11,17,18]. While the exact mechanisms 
are not fully understood, inϐlammatory cytokine release and 
subsequent atrial remodeling are potential contributors [19]. 
ST-segment changes, another signiϐicant predictor of mortality 
in our study, have been observed in previous research 
[9,11,20,21]. Although often associated with myocardial 
ischemia, the etiology of COVID-19 is complex and may 
involve various factors, including direct viral injury, systemic 
inϐlammation, and other underlying conditions. Interestingly, 
sinus tachycardia and bradycardia were not linked to higher 
mortality rates in our study, consistent with previous ϐindings 
[9,22]. Nonetheless, the recognition of any ECG abnormalities 
should prompt clinicians to closely monitor COVID-19 patients 
for potential disease progression. Our study also identiϐied age 
as a signiϐicant risk factor for in-hospital mortality, aligning 
with previous research [13,23,24]. Patients with abnormal 
ECGs were also more likely to experience severe or critical 
COVID-19.

Conclusion
In conclusion, ECG abnormalities, particularly atrial 

ϐibrillation, and ST-segment changes, are strong predictors of 
in-hospital mortality in COVID-19 patients. Early identiϐication 
of these ECG abnormalities may aid in risk stratiϐication and 
timely intervention. Further research is needed to elucidate 
the precise mechanisms underlying cardiac involvement in 
COVID-19.
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