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Abstract
Cardiac arrhythmias are important causes of death among populations and are always responsible for a high percentage of mortality in

hospitalized patients. The aim of this descriptive analytical study was to evaluate the frequency of arrhythmias in patients with

coronavirus disease 2019 (COVID-19) in the Shahid Mostafa Khomeini Hospital of Ilam from March to August 2020. All the COVID-19

patients with a cardiac condition admitted to the intensive care unit were enrolled in the study by census. Electrocardiography (ECG)

and Holter monitoring were used to diagnose arrhythmias. Data analysis was performed in Microsoft EXCEL using descriptive statistics

(frequency and percentage). The total number of eligible patients was 45, of whom 26 (57.8%) were men and 19 (42.2%) were women.

The mortality rate of arrhythmias among COVID-19 patients was 17.77% (8 out of 45 patients), and the recovery rate was 82.13% (37

out of 45 patients). Tachycardia and a lack of response to heart-rate-reducing drugs were observed in patients with COVID-19. Owing

to an overlap between these symptoms and those of heart diseases, there is a need to further evaluate patients with arrhythmias.

Although arrhythmias are not common in COVID-19 patients, they can be fatal and have a high mortality rate, which can be prevented

by early detection.
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Introduction
Coronavirus disease 2019 (COVID-19) has become a global

problem in recent months, spreading to more than 150 countries
in a globe pandemic [1]. In a study by Ruan et al., the mortality

rate of individuals with COVID-19 significantly increased in the
This is an open access arti
presence of cardiovascular abnormalities [2]. Another study

noted that underlying diseases such as hypertension can increase
the mortality rate up to 2.5 times [3]. Although the clinical

manifestations of COVID-19 in patients with cardiac failure are
unknown, the clinical features of patients with end-stage heart

disease indicate cardiac injury by the virus [4–6].
Manifestations of COVID-19 are also linked to demographic

parameters. The highest mortality is found in older men with a
mean age of 75 years, who also present with histories of un-
derlying conditions such as diabetes, hypertension, heart

problems, chronic respiratory disease, cancer and previous
surgery. COVID-19 exaggerates cardiovascular complications

by promoting arterial and venous thrombosis through inducing
inflammation, activating platelets and causing vascular dysfunc-

tion and blockade. Because of this, antithrombotic drugs are
recommended to be prescribed in these patients [7].

In addition to promoting inflammatory responses and
myocardial injury, COVID-19 also augments the risk of acute
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TABLE 1. The frequency of arrhythmias in patients with

coronavirus disease 2019

ECG findings Type n %

Arrhythmia PAC 2 4.44
PVC 9 20
AF 9 20
PSVT 2 4.44
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coronary artery syndrome, heart failure and arrhythmias [8].

Cardiac arrhythmias are the most threatening complications of
heart diseases and cause the deaths of a large number of pa-

tients. The aim of this study was to investigate the frequency of
arrhythmias in patients with COVID-19 in the Shahid Mostafa

Khomeini Hospital of Ilam from March to August 2020.

VT 2 4.44
VF 1 2.22
AV Block 1 2.22

Non-arrhythmia BBB 10 22.22
Bradycardia 3 6.66
Materials and methods

Tachycardia 11 24.44

Abbreviations: AF, atrial fibrillation; BBB, bundle branch block; PAC, premature
atrial contraction; PVC, premature ventricular contraction; PSVT, paroxysmal
supraventricular tachycardia; VF, ventricular fibrillation; VT, ventricular tachycardia.
In this descriptive analytical study, all patients with COVID-19

and a cardiac condition admitted to the intensive care unit
during March to August 2020 were enrolled by census. A
definite diagnosis of COVID-19 by PCR was applied as an in-

clusion criterion. Electrocardiography (ECG) and Holter
monitoring were used to diagnose cardiac status. Data analysis

was performed in Microsoft EXCEL applying descriptive statistics
(frequency and percentage).
Results
In total, 45 eligible patients were enrolled, of whom 26 (57.8%)
were men, and 19 (42.2%)were women. Twelve people (26.7%)

were <60 years old, 23 (51.1%) were between 60 and 70 years
old, and 10 (22.3%) were >70 years old. Of these patients, 40

(88.9%) had a history of hospitalization before admission. The
criterion for being hospitalized was a positive PCR test.

After the diagnosis of COVID-19 based on clinical symp-
toms, treatment and supportive care were started, and after
confirmation by PCR (which generally takes around 48–72

hours), the patient was subjected to major therapeutic mea-
sures. The medications used for these patients included cip-

rofloxacin, vancomycin, ceftriaxone, dexamethasone, recigen
and remdesivir, according to clinical signs and symptoms. The

genotype of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) during this period was D614G.

Table 1 demonstrates the frequencies of different types of
arrhythmias and non-arrhythmias observed in ECG. Fig. 1
shows the frequencies of atrial fibrillation (AF) and premature

ventricular contraction (PVC) arrhythmias in each gender. The
fatality rate of arrhythmias among COVID-19 patients was

17.77% (8 out of 45 patients), of whom 6 (13.33%) were men
and 2 (4.44%) were women. The recovery rate was 82.13% (37

out of 45), of whom 20 (46.44%) were men and 17 (37.77%)
were women. Among deceased patients, each of AF, ventricular

tachycardia (VT), and ventricular fibrillation (VF) was detected
in two patients.

Holter monitoring was performed to verify arrhythmia in
three patients, one of whom was diagnosed with VT, and the
© 2021 Published by Elsevier Ltd, NMNI, 41, 100867
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other two with sinus tachycardia. Table 2 shows the frequency

of death in COVID-19 patients with arrhythmia and non-
arrhythmia disorders. Fig. 1 shows the prevalence of AF and
PVC arrhythmias in each gender.
Discussion
The aim of this study was to investigate the frequency of ECG
abnormalities (arrhythmias and non-arrhythmias) in COVID-19

patients admitted to the Shahid Mostafa Khomeini Hospital of
Ilam between March and August 2020. This hospital is the only

centre for referral of COVID-19 patients in Ilam province,
which has a population of about 800 000 and is located in the

west of Iran.
Our results showed that arrhythmias were identified in 45

COVID-19 patients diagnosed over a period of 3 months. This
comprised about 1% of all patients diagnosed during this period.

This observation was in line with the finding of Wang et al., who
noted an association between the SARS-CoV-2 infection and
inflammatory mediators that may play important roles in the

path physiology of cardiac events and arrhythmias. In one study,
the rate of heart damage was 1% in around 19% of the patients

diagnosed with COVID-19, and this event was associated with a
higher risk of in-hospital mortality [9].

The mortality rate of arrhythmias in COVID-19 patients was
17.77%, and the recovery rate was 82.13%. Although acute lung

injury is a common problem in patients with COVID-19, which
leads to significant morbidity and mortality, clinical and epide-
miological evidence suggests that SARS-CoV-2 infection is also

associated with myocardial damage and arrhythmias [2].
According to Mandeep et al., in a study of cardiovascular risk

factors in patients with heart conditions, 30.5%, 26.3%, 14.3%,
16.8% and 5.5% of the patients reported hyperlipidaemia, hy-

pertension, diabetes, a history of smoking and current smoking,
respectively [10]. In the recent study, cardiovascular diseases
nses/by-nc-nd/4.0/).
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FIG. 1. Atrial fibrillation (AF) and premature ventricular contraction (PVC) arrhythmias in men and women with coronavirus disease 2019. Out of

nine patients with each of AF and PVC arrhythmias, five were male and four were female.

TABLE 2. Comparison of the rates of recovery and mortality between coronavirus disease 2019 patients with arrhythmia and non-

arrhythmia problems

COVID-19 patients with cardiac abnormality

Total Deceased Recovered

n % n % n %

Arrhythmia 45 1 8 7.62 37 1
Non-arrhythmia 4653 99 97 92.38 3963 99
Total 4698 100 105 100 4000 100
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included coronary artery disease (11.3%), congestive heart
failure (2.1%) and cardiac arrhythmia (3.4%). The patients’
average length of hospital stay was between 8 and 12 days, and

the overall in-hospital mortality rates were 5.8% in total (515
out of 8910 patients) and 24.7% for the patients hospitalized in

the intensive care unit [2].
The most common arrhythmias in the deceased patients were

AF, VF and VT, respectively. This was in line with the study of
Pietro et al., who asserted that the virus-induced aberrant

function of the immune system increased the risk of arrhythmic
events, including severe ventricular arrhythmias [11].

We noticed that the mortality rate was higher among men

than women. Along with age and gender, many other com-
plications and parameters have been associated with severity

and mortality rate in COVID-19 and SARS. Nevertheless, age
was comparable between men and women in our study.

However, the disease was more severe in men than women.
Despite a similar distribution in men and women, the number

of men who died of COVID-19 was 2.4 times higher than the
number of women. Regardless of age, men with SARS-CoV-2
This is an open access artic
infection are at a higher risk for severe consequences and
death [12].

Novel clinical experiences
Tachycardia and failure to respond to heart-rate-reducing drugs
may be features of COVID-19 patients. These can overlap with

the symptoms of heart diseases, and therefore, there is a need
for further investigation of a possible SARS-CoV-2 infection in

patients with arrhythmic symptoms.

Limitations
The low power of the study was one of our limitations, which

was due to the relatively small number of COVID-19 patients in
the province.

Conclusion
Although arrhythmias are not common in COVID-19 patients,
they have a high mortality rate, necessitating early diagnostic
and therapeutic interventions.
© 2021 Published by Elsevier Ltd, NMNI, 41, 100867
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Recommendations
It is recommended to screen for cardiac abnormalities in

COVID-19 patients, which can affect their prognosis and sur-
vival by early diagnosis of arrhythmias.
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