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ABSTRACT

Coronavirus disease (COVID-19) has infected millions of people worldwide. Its cardiac presentations include myocarditis, arrhythmias and
structural heart changes even in young and healthy individuals. The long-term sequelae of these manifestations are unknown. We describe
a unique combination of complete heart block and atrial flutter in the setting of COVID-19. SARS-CoV-2 virulence mechanisms can cause
fibrosis in the myocardium resulting in loss of sinus node dominance. The paradoxical finding of atrial flutter and complete heart block
is very rare. Prompt cardiac evaluation and electrophysiological testing are important. Cardiac magnetic resonance imaging (cMRI) and
endomyocardial biopsies are the gold standard investigations. Anticoagulation should be administered until atrioventricular synchrony is
achieved.

LEARNING POINTS

e  Simultaneous atrial flutter and third-degree atrioventricular block (AVB) caused by COVID-19 infection should be treated with a
pacemaker according to heart block guidelines.

e  During the COVID-19 pandemic, we recommend leadless pacemaker implantation for third-degree AVB as it has a lower risk of
infection compared with traditional percutaneous procedures.

e Due to a lack of long-term data, patients with cardiac manifestations from COVID-19 require close follow-up with individualized
surveillance schedules.
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INTRODUCTION

The spread of coronavirus disease 2019 (COVID-19) after its recognition in Wuhan, China has resulted in a pandemic with huge international
implications V. The majority of cases are asymptomatic or mild, with less than 5% involving organ failure and decompensation 2. Cardiac
manifestations include signs of myocardial injury. A recent meta-analysis reported that cardiac injury was associated with the highest risk of
death, ventilator requirement, and in-hospital mortality ®.The majority of patients with conduction disorders experience tachyarrhythmia,
with less than 15% having bradyarrhythmia®. We describe a very rare case of arrhythmia due to COVID-19.
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CASE DESCRIPTION

A 32-year-old man presented to the emergency department (ED) with nausea, vomiting, diaphoresis, headaches and intermittent, non-
exertional and non-radiating chest pain for 1 week. He did not have a relevant medical history and did not take any home medications, but did
use tobacco and marijuana daily. On arrival, his pulse was 30 beats/min, with other vital signs being unremarkable. He was pale, diaphoretic,
lethargic and was immediately given atropine and other supportive treatment. An emergent electrocardiogram (ECG) revealed atrial flutter
with third-degree atrioventricular block (AVB) with a junctional escape rhythm and QT segment prolongation (Fig. 1). Laboratory work-
up revealed leucocytosis, elevated brain natriuretic peptide (BNP) and inflammatory markers, as well as negative troponin. The unusual
presentation prompted imaging, and computed tomography (CT) from the head to pelvis with contrast that revealed a left subacute
cerebellar infarct, ground-glass opacities in the left upper lobe, and a wedge-shaped infarct in the left kidney (Figs. 2-4). As COVID-19
infection was suspected, the patient was swabbed and tested positive. His pulse reached a nadir of 20 beats/min in the ED, with minimal
response to atropine. A transthoracic echocardiogram (TTE) demonstrated new-onset cardiomyopathy, an ejection fraction (EF) of 35-40%,
severe biatrial dilatation, pulmonary hypertension, and underlying atrial flutter (Fig. 5).

Figure 1. Atrial flutter with complete heart block
and escape junction rhythm on electrocardiography
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Figure 2. Computed tomography (CT) of the head revealing a subacute left superior Figure 3. Evolving ground-glass opacity in the left upper lobe on computed tomography

cerebellar infarct (arrow) (CT) of the lung (arrowhead)
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Figure 4. Computed tomography (CT) of the abdomen revealing two Figure 5. Severely dilated right atrium and moderately dilated left atrium on transthoracic
low-density areas in the left kidney consistent with renal infarcts (arrow) echocardiography (TTE)
extremities

The cardiac catheterization procedure room was activated and a temporary pacemaker was eventually placed after initial dislodgement.
The patient was admitted to the intensive care unit (ICU), started on a low-dose dopamine drip, and given 6 mg dexamethasone with
therapeutic low-molecular-weight heparin (LMWH). CT angiography of the head and neck was negative. Subsequently, a dual-chamber
pacemaker was placed without complications. During the electrophysiological procedure, the right atrium was entirely electrically silent,
suggesting extensive fibrosis.

The pacemaker was programmed to VVI pacing to avoid atrium tracking.The patient was discharged on a 10-day course of dexamethasone,
amoxicillin/clavulanate (800/175 mg) for 7 days, and apixaban 5 mg twice daily. At his 1-month device check follow-up, he denied any
additional symptoms and had recovered well without any pacemaker alerts. He was scheduled for cardiac magnetic resonance imaging
(MRI) in 6 months and advised to continue anticoagulation.

DISCUSSION

COVID-19 disease can have numerous clinical sequelae, including cardiovascular manifestations. Our report describes the very uncommon
finding of simultaneous atrial flutter and complete heart block in a COVID-19 patient. To our knowledge, this is the first such case
described in the literature, although there have been several reports of COVID-19 and heart block, and less frequently of COVID-19
and atrial fibrillation or atrial flutter. The persistence of these dysrhythmias is associated with a poor prognosis, and guidelines from the
electrophysiology societies and the European Society of Cardiology recommended that heart failure and arrhythmias caused by myocarditis
should be optimally managed with pharmacotherapy, pacing mechanisms, and extracorporeal membrane oxygenation to avoid progression
to fulminant myocarditis .

Our patient did not display the classic symptoms of COVID-19 pneumonia, but laboratory work-up revealed elevated inflammatory markers,
supporting a widespread inflammatory systemic reaction. Moreover, CT imaging demonstrated characteristic ground-glass opacities. This
increased our suspicion for COVID-19, with subsequent testing coming back positive. Remdesivir and tocilizumab were not administered
due to the patient’s stable respiratory status and ongoing comorbidities.

COVID-19 has a spectrum of cardiac manifestations ranging from asymptomatic heart disease to severe infections causing myocarditis and
heart failure. Arrhythmias and conduction system disease have also been reported; however, the pathogenesis of arrhythmias in the setting
of SARS-CoV-2 is uncertain 67,
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In our patient, the atrial enlargement can alternatively be explained by long-standing flutter that led to periodic atrial remodelling,
eventually compromising the circuitry during the active phase of the infection and worsening existing scarring and fibrosis, leaving the
region ‘electrically quiet’ (non-conductive myocytes).

Surveillance guidelines for COVID-19-induced myocarditis have not been established. Myocarditis encompasses many entities, and
its management is contingent upon the type of sequelae from myocardial damage: heart failure, arrhythmia or myocardial ischaemia.
Although our patient presented with concurrent third-degree AVB and atrial flutter, we managed him as having symptomatic third-
degree AVB. Current guidelines indicate that asymptomatic atrial or ventricular premature beats, and non-sustained arrhythmias are not
treated. Symptomatic bradycardia with third-degree AVB indicates the need for temporary pacemaker placement (TPM' L, |f the patient
is haemodynamically unstable, then Advanced Cardiovascular Life Support (ACLS) is initiated, and the patient is treated with atropine”.
During the current SARS-CoV-2 pandemic, leadless pacemaker implantation may be a good option as percutaneous intervention decreases
the risk of intravascular infection 1% Periodic ECG can be a quick and cost-effective way to delineate early myocardial damage, but results
are non-specific. Surveillance of myocarditis should occur every 3 months via a TTE. Cardiac MRI (cMRI) and endomyocardial biopsy (EMB)
remain the gold standard investigations for myocarditis confirmation. Anticoagulation should be administered for the atrial flutter until
AV synchrony is achieved. We decided against an EMB as it is an invasive procedure and the results would not have acutely changed our
management.
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