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Abstract

BACKGROUND

Cardiac arrhythmias, including bradyarrhythmias, have been described as
manifestations of coronavirus disease 2019 (COVID-19). Herein, we present a case
of junctional bradycardia secondary to possible sinus node dysfunction in a
patient with COVID-19.

CASE SUMMARY

The patient was a 32-year-old woman with no significant medical history. On the
third day of hospitalization, she developed junctional bradycardia while being
hemodynamically stable. The episodes of nodal dysrhythmia with a low heart rate
persisted for the next few days and were associated with elevated levels of
systemic inflammatory markers. The patient received antiviral and anti-inflam-
matory treatments for the viral infection but no antiarrhythmic medications. She
had a normal sinus rhythm on day 12.

CONCLUSION

Cardiac rhythm monitoring, focusing on the association between cardiac
arrhythmias and the systemic inflammatory response, is important in COVID-19
patients.

Key Words: Bradycardia; Case report; COVID-19; Heart rate; SARS-CoV-2; Sinus node
dysfunction
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Core Tip: A variety of cardiovascular manifestations of COVID-19 have been described. Among these,
bradyarrhythmias should be considered one of the main complications and clinical features of COVID-19.
Herein, we present a case of junctional bradycardia in a patient with COVID-19. Bradyarrhythmias in
COVID-19 patients has been linked to increased systemic inflammatory response and the subsequent
dysfunctioning of the sino-atrial node. The inflammatory biomarker and cardiac rhythm monitoring should
be considered in patients with COVID-19 during different stages of care.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) and was declared a pandemic in March 2020 by the World Health Organization (WHO)
[1]. Patients with COVID-19 have had various cardiovascular consequences throughout the pandemic,
including acute cardiac damage, myocardial infarction, cardiogenic shock, acute congestive heart
failure, and cardiac arrhythmias[2].

Bradyarrhythmia has been identified as a cardiac manifestation of COVID-19 in several studies. In a
retrospective case series, Amaratunga et al[3] reported sinus bradycardia in four patients. These
episodes lasted for 14 d. Transient sinus bradycardia may be a possible manifestation of COVID-19, and
its development may be indicative of the onset of a severe cytokine storm. In another case series, severe
bradyarrhythmias were reported in seven patients with COVID-19. The patients had or developed
severe bradyarrhythmias during hospitalization and required pacing assistance. None of the patients
had pre-existing cardiac diseases. Inflammatory marker levels were significantly elevated in all patients
[4]. In another report, new-onset sinus bradycardia resulting from sinus node dysfunction in two elderly
patients with COVID-19 was described by Peigh et al[5]Both patients had persistent sinus bradycardia 2
wk after the onset of sinus node dysfunction. In a recent report from the United Arab Emirates, electro-
cardiogram (ECG) of a 36-year-old patient with COVID-19 revealed a junctional rhythm with atrial
escape capture beats. A Holter study confirmed sinus node dysfunction with frequent pauses of the
sinus node block alternating with sinus node arrest[6]. In a case series from India, bradyarrhythmias
were reported in seven patients with COVID-19. Complete heart block was noted in five patients.
Additionally, sick sinus syndrome was reported in two patients. Four of these patients had ventricular
escape beats, and the remaining three had a junctional escape rhythm[7]. Herein, we describe a case of a
patient with COVID-19 who developed junctional bradycardia.

CASE PRESENTATION

Chief complaints
A patient presented with chief complaints of headache, sore throat, dry cough, and fever for 3 d.

History of present illness
A 32-year old female presented with complaints of headache, sore throat, dry cough, and fever for 3 d.
On presentation, the patient also complained of bone ache, fatigue, and malaise.

History of past illness
The patient had no significant past medical history.

Personal and family history
There was no family history of heart rhythm disorders.

Physical examination

The patient's physical examination revealed typical vital signs except for a body temperature of 38.9°C.
The patient was hemodynamically stable and was not receiving any atrioventricular (AV) node blocking
medications.
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Laboratory examinations
Reverse transcription polymerase chain reaction for SARS-CoV-2 using a nasopharyngeal swab
confirmed the presence of COVID-19. Laboratory findings revealed lymphopenia with a lymphocyte
count of 0.88 x 103/pL (reference range 1.0-4.0 x 103/pL), increased C-reactive protein (CRP) levels
(95.79 mg/L; reference range < 10 mg/L), high serum ferritin levels (171 pg/L; reference range 12-150
pg/L), and increased D-dimer levels (0.54 mg/L; reference range 0-0.5 mg/L). The patient’s alanine
aminotransferase (115.1 U/L; reference range 0-33 U/L) and aspartate aminotransferase (54.8 U/L;
reference range 0-32 U/L) levels were also elevated. There were no significant electrolyte abnormalities.
At baseline, the patient's ECG revealed atrial fibrillation with a slow ventricular response
accompanied by moderately abnormal T waves. Three days later, the patient developed asymptomatic
junctional bradycardia (Figure 1) with a heart rate of 47 beats per minute (BPM) while being awake. Her
heart rate further dropped to 38 BPM during sleep. Moderate T wave abnormalities were observed. On
day 5 after hospitalization, the ECG again revealed nodal arrhythmia. However, the patient was still
asymptomatic and had good mobility and agility. Cardiac enzyme levels were normal, with a creatine
kinase level of 48 U/L (reference range 39-308 U/L) and a creatine kinase-MB level of 12.3 U/L
(reference range 0-25 U/L). Nodal dysrhythmia with bradycardia persisted for the next 4 days. The
patient’s CRP (216.15 mg/L; reference range < 10 mg/L) and D-dimer (0.84 mg/L; reference range 0-0.5
mg/L) levels remained elevated during these episodesand became normal on day 12. Her CRP (4.38
mg/L; reference range < 10 mg/L) and D-dimer (0.36 mg/L; reference range 0-0.5 mg/L) levels
coincided with normal sinus rhythm.

Imaging examinations
The patient’s chest computed tomography scan was normal.

FINAL DIAGNOSIS

The presence of clinical symptoms, such as new-onset fever, cough, and fatigue, along with these
laboratory findings, are now known manifestations of COVID-19. The patient’s ECG revealed junctional
bradycardia.

TREATMENT

After confirmation of the diagnosis, the patient was started on the antiviral drug favipiravir at a dose of
1600 mg twice a day for 1 d, followed by 600 mg twice a day. She was also administered 8 mg of
dexamethasone intravenously daily for its anti-inflammatory effects and 40 mg of subcutaneous
enoxaparin daily as an anticoagulant. Additionally, the patient received intravenous paracetamol for
fever, omeprazole as prophylaxis for gastrointestinal bleeding, and ondansetron for nausea (two doses).

OUTCOME AND FOLLOW-UP

The patient’s symptoms significantly improved over the course of treatment. Besides the episodes of
bradycardia, she was doing fine. On day 7, favipiravir was stopped following improvement in patient’s
condition. On day 9, she was discharged upon her request with the recommendation of daily ECG
monitoring. The patient’s heart rate gradually normalized and ECG on day 12 revealed a normal sinus
rhythm (Figure 2). Figure 3 depicted the chronological flowchart of the patient’s treatment course.

DISCUSSION

An array of cardiovascular complications of COVID-19, including cardiac arrhythmias, has been
previously reported. However, the mechanisms underlying cardiac involvement in COVID-19 remain
poorly understood. Multiple mechanisms may contribute to the development of arrhythmias in these
patients. COVID-19 may cause acute bradycardia events by the following mechanisms: direct infilt-
ration of myocardial cells and the conduction system via angiotensin-converting enzyme-2 (ACE2)
receptors, aggravation of pre-existing conduction diseases during acute illness, cardiac injury,
hemodynamic instability, alteration in the intrinsic cardiac nervous system leading to autonomic
dysfunction, a secondary effect of hypoxia caused by pulmonary injury, electrolyte abnormalities, and
an enhanced systemic inflammatory response[7-10]. SARS-CoV-2 may also activate the ACE2 receptor
by utilizing the spike protein to enter the host cell. This event leads to down-regulation of ACE2
receptors and has been associated with conduction disturbances subsequent to adverse myocardial
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Figure 1 Patient’s electrocardiograph showing junctional bradycardia. The inverted P wave, a key sign of junctional bradycardia, was shown by the red
arrow.

Figure 2 Patient’s electrocardiograph showing normal sinus rhythm.
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remodeling[9,10].

The patient developed junctional bradycardia, a slow heart rhythm that originates from the AV node
instead of the sinoatrial (SA) node. It can develop from pathology in the SA node causing it to fail as a
pacemaker, or from pathology in the AV node, causing it to misfire. While the patient's cardiac
biomarker levels were normal, she had elevated levels of systemic inflammatory markers throughout
the arrhythmic events. High levels of inflammatory mediators, such as cytokines, may directly affect the
SA node and the conduction system, leading to the development of bradycardia. This event might have
been the cause of bradycardia in our patient. Notably, the patient developed junctional bradycardia on
day 6 of the illness, which is within the cytokine storm’s onset timetable, similar to the case reported by
Amaratunga ef al[3].

The incidence of arrhythmias is often associated with disease severity[9,10]. However, in our case, the
patient's condition was not severe and did not require admission to the intensive care unit. The patient
did not receive any corrective treatment for bradycardia, as the episodes were asymptomatic and short-
lived.

The patient had no pre-existing cardiac conduction abnormalities or structural heart disease, and she
was not taking any AV node blocking medications that could have provoked bradycardia. The episodes
of bradycardia in our patient may partly result from possible dysfunction of the sinus node by the direct
or indirect effect of SARS-CoV-2 and systemic illness on the cardiovascular system.

Drugs used to treat COVID-19 may also contribute to conduction system disturbances[7-10]. Since
dexamethasone was first assumed to be the cause of bradycardia, it was stopped on day 3.
Dexamethasone was restarted after nodal dysrhythmia with bradycardia persisted from day 5 onwards,
along with increased systemic inflammatory markers. In a recent case report from Qatar, favipiravir was
attributed to asymptomatic severe sinus bradycardia with a heart rate of 30 BPM in a middle-aged
woman. After the drug was stopped, the event resolved[11]. In addition, in the WHO database,
bradycardia has been reported as a suspected adverse drug event to favipiravir[12]. However, in our
case, the event of junctional bradycardia persisted even after the favipiravir was stopped on day 7 and
the patient's heart rate gradually normalized as her condition improved on day 12 of presentation.
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Figure 3 Patient’s flowchart. BPM: Beats per minute; COVID-19: Coronavirus disease 2019; ECG: Electrocardiograph; PCR: Polymerase chain reaction.
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CONCLUSION

Patients with COVID-19 are increasingly presenting with bradyarrhythmias. The specific mechanisms
fundamental to the development of bradyarrhythmias in these patients remain indistinct, and they may
be multifactorial. The development of bradyarrhythmias can be considered a clinical feature of COVID-
19, which could imply cardiac involvement. Therefore, cardiac rhythm monitoring should be performed
during therapy, recovery, and discharge and cardiac and inflammatory biomarker monitoring should
also be considered.
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