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ABSTRACT

A 43-year-old man presented with cardiac arrest 2 days after the second coronavirus disease 
2019 (COVID-19) vaccination with an mRNA vaccine. Electrocardiograms showed ventricular 
fibrillation and type 1 Brugada pattern ST segment elevation. The patient reported having no 
symptoms, including febrile sensation. There were no known underlying cardiac diseases 
to explain such electrocardiographic abnormalities. ST segment elevation completely 
disappeared in two weeks. Although there were no genetic mutations or personal or family 
history typical of Brugada syndrome, flecainide administration induced type 1 Brugada 
pattern ST segment elevation. This case suggests that COVID-19 vaccination may induce 
cardiac ion channel dysfunction and cause life threatening ventricular arrhythmias in specific 
patients with Brugada syndrome.
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INTRODUCTION

Arrhythmogenic complications of coronavirus disease 2019 (COVID-19) infection are being 
increasingly reported in the pandemic era. Direct viral invasion, myocardial inflammation, 
cytokine storm, autonomic dysfunction, and ion channel dysfunction have been suggested 
as the causes of COVID-19 infection-related cardiac arrhythmias.1,2 Cases of COVID-19 
vaccination-induced cardiac arrhythmia have also been reported.2 Although the exact 
pathophysiologic mechanisms responsible for COVID-19 vaccination-induced cardiac 
arrhythmias are remain unknown, immunologic reactions may play a key role to produce 
or enhance arrhythmogenicity as with those in COVID-19 viral infection. Several case 
studies have reported that COVID-19 infection or vaccination can transiently induce type 1 
Brugada pattern ST segment elevation with or without fever.3-5 There has been a concern 
that uncontrolled fever after COVID-19 infection or vaccination may induce life-threatening 
ventricular arrhythmias in patients with Brugada syndrome.2,6 However, it was not clear 
whether COVID-19 vaccination can actually induce cardiac arrest in those patients. The 
authors report a case of Brugada syndrome with documented ventricular fibrillation which 
occurred 2 days after COVID-19 vaccination.
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CASE DESCRIPTION

A 43-year-old man presented with out-of-hospital cardiac arrest 2 days after receiving a 
second COVID-19 vaccination (Comirnaty™ Injection, Pfizer-BioNTech), collapsing suddenly 
while having breakfast early in the morning (AM 6:30). Initial electrocardiogram (ECG) 
recorded by the automated external defibrillator showed ventricular fibrillation (Fig. 1A) and 
coved-type ST segment elevation after the return of sinus rhythm (Fig. 1B). Standard 12-lead 
ECG also showed coved-type ST segment elevations compatible with type 1 Brugada pattern 
electrocardiographic abnormalities (Fig. 2A). The patient’s body temperature upon arrival at 
the emergency department was 36.4ºC. Sodium, potassium, and magnesium concentrations 
were 137 mmol/L (reference range, 136–146 mmol/L), 3.5 mmol/L (reference range, 3.5–5.1 
mmol/L), and 2.7 mg/dL (reference range, 1.8–2.6 mg/dL). Cardiac troponin-I and NT-
proBNP concentrations were 0.0024 ng/mL (reference range, 0–0.0342 ng/mL) and 88.8 
pg/mL (reference range, < 85.8 pg/mL). Highly sensitive C-reactive protein concentrations 
were 1.21 mg/dL (range 0–0.5 mg/dL). There were no structural abnormalities observed 
on echocardiographic examinations. Diagnostic coronary angiography with ergonovine 
provocation test showed normal coronary arteries.

After the recovery of consciousness, the patient reported having no symptoms including 
febrile sensation between the second COVID-19 vaccination and the cardiac arrest event. The 
patient also reported taking no medications or having any comorbid diseases. Although the 
patient had an 8-year-history of alcohol drinking, he had allegedly not consumed any alcohol 
for over one week before the second vaccination. There was no personal or family history of 
sudden arrhythmic death or unexplained syncope. Type 1 or 2 Brugada pattern ST segment 
elevations were not observed in his father or two younger brothers. There was no fever or 
recurrent ventricular fibrillation during the admission period. ST segment elevations of 
coved-type changed to saddle back-type one week after the cardiac arrest event (Fig. 2B). ST 
segment elevations disappeared completely 2 weeks after the cardiac arrest event (Fig. 2C). 
Despite typical electrocardiographic manifestations, gene studies using a cardiac arrhythmia 
next generation sequencing multi-gene panel did not reveal any pathogenic mutations in the 
SCN5A gene. The patient underwent an implantable cardioverter-defibrillator implantation 
and was discharged without neurologic sequalae. Six months after discharge, oral flecainide 
provocation test was performed to more clearly differentiate Brugada syndrome from 
Brugada phenocopy (Fig. 3). One hour after administration of oral flecainide 400 mg, 
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Fig. 1. Electrocardiogram recorded by the automated external defibrillator. (A) Initially-recorded rhythm showed ventricular fibrillation which was terminated by 
defibrillator shock therapy. (B) Rhythm strip acquired 5 minutes after the return of sinus rhythm showed coved-type ST segment elevation.
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Fig. 2. Serial ST segment changes recorded by the standard 12-lead ECGs. (A) ECG acquired 2 hours after the cardiac arrest at the emergency department 
showed coved-type (type 1 Brugada pattern) ST segment elevations in the V1–V2 precordial leads. (B) ECG acquired 8 days after the cardiac arrest showed 
saddleback-type (type 2 Brugada pattern) ST segment elevations. (C) ECG acquired 14 days after the cardiac arrest showed complete disappearance of ST 
segment elevations. 
ECG = electrocardiogram.
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type1 Brugada pattern ST segment elevation appeared on ECG, supporting the diagnosis 
of congenital Brugada syndrome according to the algorithmic approach proposed by 
Obeyesekere et al.7

Ethics statement
The case study’s purpose and methods were reviewed and publication was approved by the 
Institutional Review Board of Dong-A University Hospital (Approval No. DAUHIRB-22-001). 
Written informed consent for publication of the clinical findings including images was 
obtained from the patient.
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Fig. 3. Serial ST segment changes recorded by the standard 12-lead ECGs using Brugada leads. (A) ECG acquired at baseline showed no significant ST segment 
elevation. (B) ECG acquired 1 hours after oral flecainide 400 mg single dose administration showed appearance of coved-type (type 1 Brugada pattern) ST 
segment elevations in the V1–V2 Brugada leads, which were located in the third intercostal space. 
ECG = electrocardiogram.
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DISCUSSION

Several studies have reported on the incidence of out-of-hospital cardiac arrest increased 
during the COVID-19 pandemic.8 Other studies have reported that various cardiac 
arrhythmias complicate COVID-19 vaccination, although the incidence of cardiac arrest 
is very low.9 Myocardial inflammation, cytokine storm, autonomic dysfunction, and ion 
channel dysfunction appear to be associated with the occurrence of COVID-19 vaccination-
induced cardiac arrhythmias,1,9,10 however, the exact pathophysiologic mechanisms 
responsible remain unknown. It is well known that patients with Brugada syndrome are 
susceptible to fever, which can exacerbate sodium channel dysfunction thereby enhancing 
arrhythmogenicity.11 However, there is limited clinical evidence showing that COVID-19 
vaccination itself may cause transient dysfunction in myocardial ion channels. A case study 
reported that COVID-19 vaccination induced transient Brugada type 1 ST segment elevations 
and premature ventricular extrasystoles without fever in an asymptomatic individual.4 
Another case study reported that COVID-19 vaccination induced ventricular fibrillation storm 
in a patient with congenital long QT syndrome although the fever status was not described.12

In this case, a middle-aged man suddenly collapsed due to ventricular fibrillation early in the 
morning and type 1 Brugada pattern ST segment elevation was documented, as with typical 
manifestations of congenital Brugada syndrome. Although the patient did not have a prior or 
family history of sudden arrhythmic death, unexplained syncope or SCN5A gene mutations, 
flecainide provocation test revealed type 1 Brugada pattern ST segment elevation compatible 
with a diagnosis of congenital Brugada syndrome.7 Because there were no other conditions 
or diseases which could explain the appearance of type 1 Brugada pattern ECG abnormalities 
during cardiac arrest and flecainide provocation test, after exclusion of Brugada phenocopy,13 
we could presume a diagnosis of congenital Brugada syndrome unmasked by COVID-19 
vaccination. These findings may suggest that COVID-19 vaccination itself causes transient 
cardiac ion channel dysfunction even without fever, and this effect is sufficient to cause 
life-threatening ventricular arrhythmias in specific patients with Brugada syndrome. There 
were no provocation studies to directly demonstrate that COVID-19 vaccination itself induces 
ion channel dysfunctions. Because serial ECGs after the first or second vaccination were not 
obtained, it is still uncertain whether COVID-19 vaccination directly induced ion channel 
dysfunction to cause ventricular fibrillation. We postulation that COVID-19 vaccination can 
induce potent ion channel dysfunction and ventricular arrhythmia, which can be proven only 
when type 1 Brugada pattern ST segment elevation reappears or fetal ventricular arrhythmia 
recurs after subsequent COVID-19 vaccination or COVID-19 infection.

The reason why cardiac arrest occurred following the second vaccination may be explained by 
an enhanced immunologic response following booster vaccination.14,15 Prior studies reported 
that the incidence of cardiac arrhythmias complicating COVID-19 vaccination with an mRNA 
vaccine peaks within one month after the second vaccination,2 which supports the role of the 
immunologic response in arrhythmogenicity.

We presented a case of sudden cardiac arrest induced after COVID-19 vaccinations in an 
afebrile patient with unmasked Brugada syndrome. More studies are necessary to prove 
exact pathophysiological mechanisms responsible for COVID-19 vaccination-induced 
cardiac arrhythmia.
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