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Abstract
While respiratory system disease, including pneumonia, re-
mains the principal clinical presentation, several cardiovas-
cular complications of coronavirus disease 2019 (COVID-19) 
including myocardial infarction, myocarditis, and tachyar-
rhythmias were reported. We present an unusual case of fa-
tal high-grade atrioventricular nodal block in a young adult 
male with COVID-19 infection in the occurrence of normal 
coronary arteries. Marked inflammatory response and myo-
carditis are the most likely contributing factors to electrical 
conduction system disturbance. It is appropriate for the clini-
cians to be aware of the fact that COVID-19 can atypically 
present as bradyarrhythmia and conduction abnormalities.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Although respiratory tract disease, including pneu-
monia, remains the main clinical presentation, several 
cardiovascular complications of coronavirus disease 

2019 (COVID-19) including myocardial infarction, 
myocarditis, cardiomyopathy, stroke, and venous throm-
boembolic disease including pulmonary embolism have 
been documented and reported during the current pan-
demic [1]. Additionally, arrhythmias are another cardio-
vascular manifestation commonly described in patients 
with COVID-19 infection, specifically cardiac tachyar-
rhythmias in the existence of underlying myocarditis, 
acute coronary syndrome, hypoxia, electrolyte distur-
bances caused by renal impairment, or a side effect of 
drug therapy [2]. Cardiac involvement in patients with 
COVID-19 may be reflected by dynamic electrocardio-
graphic (ECG) changes which could be the hallmark of 
cardiac injury and usually signifies a critical status in in-
fected patients [3].

Furthermore, congenital channelopathy, like Bru-
gada syndrome leading to syncope with loss of con-
sciousness, can be unmasked by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2)-induced 
fever which requires implantable cardioverter-defi-
brillator insertion [4]. The episodes of bradycardia and 
atrioventricular (AV) block are usually been reported 
in the setting of inferior wall myocardial infarction, 
and we describe an unusual case of fatal high-grade AV 
nodal block in a young adult male with COVID-19 in-
fection.
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Case Report

This is an otherwise healthy young 35-year-old male who pre-
sented to the emergency department (ED) at Dubai hospital with 
a history of recurrent giddiness and presyncope of 2-day duration. 
He gave a history of fever as well. He denied any chest pain. He had 
no significant past medical history, and he was not on any regular 
medication.

On arrival to ED, he was conscious but drowsy. Initial vital 
signs showed a blood pressure (BP) of 74/48 mm Hg (BP location: 
left arm, patient position: lying), pulse 37 beats per minute (bpm), 
Temp 38.8°C (101.8°F) (tympanic), respiratory rate 20 breaths per 
minute, oxygen saturation (SpO2) 88%, and BMI 25.30 kg/m2. His 
clinical examination at time of presentation was unremarkable 
apart from drowsiness and hypotension, and he was febrile.

ECG strip from the cardiac monitor (ambulance) showed non-
conducting P wave with long significant pause approximately 
4,200 ms suggestive of significant AV nodal block. Initial resting 
ECG showed evidence of second-degree, type II AV nodal block 
(Fig. 1).

He made a good clinical response to the initial resuscitation 
measures with oxygen supplement and intravenous fluid and do-
pamine infusion, and hence insertion of a temporarily pacemaker 
was not needed. His BP improved to 123/68 mm Hg, pulse 86 bpm, 

Temp 37.7°C (99.9°F), and SpO2 96%. Glasgow Coma Scale Score 
was 15.

Resting ECG while on dopamine infusion showed second-de-
gree, type II AV nodal block with ST changes mainly in the infe-
rior leads what was thought to be inferior wall ischemia (Fig. 1c). 
Ventricular rate improved up to 66 bpm. Initial bedside echocar-
diogram showed good left ventricular systolic function and left 
ventricular ejection fraction (eyeballing estimation) about 55%, 
and there were no significant regional wall motion abnormalities. 
While waiting for transfer to the inpatient unit, his SARS-CoV-2 
reverse transcriptase polymerase chain reaction assay of nasopha-
ryngeal swab was found to be positive.

Initial laboratory tests showed peak troponin 14,797 ng/L, se-
rum ferritin 10,098 ng/mL, D-dimer test 10.24 μg/mL, peak cre-
atine kinase MB isoenzyme mass 205.0 ng/mL, creatine phospho-
kinase 1,313 U/L, N-terminal pro-brain natriuretic peptide 22,272 
pg/mL, C-reactive protein 41.9 mg/L, procalcitonin 0.42 ng/mL, 
and interleukin-6 180.0 pg/mL. At this stage, he was started on 
dual antiplatelet therapy in the form of aspirin and clopidogrel and 
a therapeutic dose of enoxaparin and tirofiban infusion along with 
initial normal saline and dopamine infusion. He was kept in high 
dependency isolation unit with a cardiac monitor, and he was 
started on favipiravir according to the protocol of the COVID 
team.
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Fig. 1. ECG finding at presentation. P 
waves marked with arrows. a ECG from the 
cardiac monitor of the ambulance showing 
nonconducting P wave with long signifi-
cant pause suggestive of significant AV 
nodal block. b ECG on arrival to ED show-
ing second-degree, type II AV nodal block. 
Average ventricular rate was 39 bpm, and 
atrial rate was around 150 bpm suggestive 
of P:QRS predominantly 4:1 conduction 
rate. c ECG after starting dopamine infu-
sion showing improvement in the ventric-
ular rate response.
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Fig. 2. a Angiogram of the left coronary ar-
tery system showing normal coronaries.  
b Angiogram of the right coronary artery 
showing normal coronary flow.
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He remained relatively stable until about 10 h after admission, 
when he suddenly deteriorated and became distressed, tachycard-
ic, and severely dyspneic with clinical evidence of shock requiring 
intratracheal intubation and mechanically ventilated with high 
doses of vasopressors to maintain favorable hemodynamics. It was 
decided to take him for urgent coronary angiogram which showed 
normal coronary arteries (Fig. 2). Chest X-ray showed worsening 
of bilateral diffuse lung infiltrates, right lung more than the left 
(Fig. 3).

At approximately 15 h after admission, he suddenly developed 
bradycardia and asystole. Cardiopulmonary resuscitation was im-
mediately carried out as per advanced cardiac life support proto-
col, but return of spontaneous circulation could not be achieved, 
and unfortunately he died ultimately.

Discussion

Arrhythmia in general is one of the potential cardiac 
sequelae that may result from COVID-19 infection. Even 
though it is relatively uncommon, there are growing piec-
es of evidence showing that cardiac bradyarrhythmias are 
also one of the major complications of COVID-19. Per-
haps, it is not yet well known whether a definitive prima-
ry mechanism for development of bradyarrhythmia is a 
result of myocardial and/or conduction system damage, 
or the virus has a direct arrhythmogenic effect due to like-
ness for the receptors in the myocardial conduction sys-
tem. As myocarditis has been reported in many patients 
with COVID-19, it is acceptable that myocardial inflam-
mation and injury may affect the conduction system re-
sulting in high-grade AV block [2].

Studies have suggested that myocardial injury is usual 
especially in critically ill COVID-19-infected patients 
through different mechanisms mostly due to direct dam-
age of cardiomyocytes and systemic inflammation [5]. In-
flammatory cells and SARS-CoV-2 virus have been iden-
tified in the myocardium in autopsy studies, suggesting 
direct invasion of the heart in some cases [6].

Nevertheless, local inflammation of the myocardium 
due to effects of the inflammatory response of the cardiac 
tissue directed to the SARS-CoV-2 virus leading to iso-
lated conduction system disturbances is another think-
able mechanism for high-grade AV block in infected pa-
tients as it was reported with other infectious pathogens 
[7]. Arrhythmias can often be the first presenting feature 
of myocarditis. Acute and chronic myocarditis is consid-
ered to be among the most important causes of advanced 
AV block in young and middle-aged patients [8].

Almost all sites of the cardiac conduction system can 
be affected by COVID-19 infection. Sinus node dysfunc-
tion, including sick sinus syndrome and sinus arrest 
(causing long pause and asystole requiring pacemaker in-
sertion), and different types of AV node block, including 
high-degree AV and complete heart block, have been re-
ported during the current pandemic [9, 10].

Accordingly, in our case study, concomitant high-de-
gree AV nodal block and COVID-19 is almost certainly 
due to acute inflammation of the myocardium and car-
diac conduction system, evident by raising of the cardiac 
troponin and inflammatory markers, leading to myocar-
ditis and interruption of the myocardial electrical con-
duction. The other possible trigger is acute myocardial 
ischemia, but that is unlikely due to the absence of anginal 
chest pain and normal coronary artery flow.

The management of bradycardia is still according to 
the advanced cardiac life support guidelines for symp-
tomatic patients with initial pharmacological interven-
tion. Although pacemaker insertion is indicated for 
symptomatic hemodynamically unstable patients, pa-
tients with heart block associated with COVID-19 infec-
tion might have poor outcome and prognosis despite pac-
ing support and in-hospital and 3-month mortality rate 
estimated up to 57% and 70%, respectively, in some small 
reported case series [10].

a b

Fig. 3. a Chest X-ray on arrival showing 
prominent bronchovascular markings.  
b Chest X-ray after insertion of endotra-
cheal tube and mechanical ventilation 
showing worsening of a bilateral diffuse 
lung infiltrates, right lung more than the 
left.
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In patients presenting with what seems to be a typical 
cardiac disorder, COVID-19 infection should be always 
in the background of the differential during the present 
pandemic, even in the absence of the classical symptoms, 
especially when the presenting cardiac condition is not 
matching with patient’s clinical profile. We believe it is 
applicable for the clinicians to be aware of such worri-
some potential effect of SARS-CoV-2 infection, and thus 
our aim in presenting this case report is to create alertness 
of a possible atypical effect of this virus on the cardiac 
conduction system.

Conclusion

The involvement of the conduction system is favorably 
affected by myocardial inflammatory response and myo-
carditis caused by the virus. It is appropriate for the clini-
cians to be aware of the fact that COVID-19 can unchar-
acteristically present as bradyarrhythmia and conduction 
disturbances.
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