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KEY TEACHING POINTS

� Brugada syndrome can be unmasked in COVID-19
patients by high fevers and medications that are
commonly used in emergency and critical care
settings.

� A baseline electrocardiogram (ECG) should be
obtained for all COVID-19 patients.

� If Brugada ECG changes are seen, treatment of fever
and bradycardia should be a priority, as well as
Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) emerged in China in late 2019, and rapidly spread
worldwide in the ongoing coronavirus disease (COVID-19)
pandemic. Although it primarily affects the respiratory sys-
tem, with severe cases leading to acute respiratory distress
syndrome, COVID-19 is associated with cardiovascular
complications including myocardial injury, myocarditis,
and malignant arrhythmias. We describe a case of fever
and medication unmasking of Brugada syndrome (BrS) and
resulting polymorphic ventricular tachycardia (PMVT).
avoidance of medications that could provoke
Brugada syndrome.
Case report

A 53-year-old Hispanic man with no significant medical his-
tory presented with dry cough, myalgias, headaches,
anorexia, nausea, and diarrhea for 2 weeks, with fevers and
worsening shortness of breath for 3 days.

Upon admission, the patient was febrile to 39.9�C, hypoxic
at 86% oxygen saturation on room air, and tachypneic at 32
breaths per minute. He had sinus tachycardia to 122 beats
per minute and blood pressure at 139/76 mm Hg. Labs were
significant for lymphopenia, elevated inflammatory markers,
and elevated procalcitonin. His troponin was negative and
brain natriuretic peptide was within the normal range. Electro-
lytes were grossly normal. Chest radiographs showed bilateral
patchy airspace opacities. The patient was started on treatment
for presumed COVID-19 pneumonia with hydroxychloro-
quine and azithromycin. Initial QTc on electrocardiogram
(ECG) was 422 ms (Figure 1). However, he rapidly decom-
pensated, requiring intubation, followed by cardiac arrest
from pulseless electrical activity from hypoxia. Return of
spontaneous circulation (ROSC) occurred after 4 minutes of
cardiopulmonary resuscitation (CPR) using 2 doses of 1 mg
epinephrine. Afterwards, he required hemodynamic support
with norepinephrine and epinephrine infusions and was
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maintained on propofol and dexmedetomidine infusions for
sedation. Troponin T increased to 1.52 ng/mL immediately
after resuscitation.

Two hours later, the patient spiked another fever of
39.1�C, followed by a second cardiac arrest due to PMVT.
ROSC was achieved after a single 200 J defibrillation, 5 mi-
nutes of CPR, and 1 mg epinephrine. Review of telemetry
immediately prior to the arrest revealed transient sinus brady-
cardia with development of new right bundle branch block
(Figure 2A), which progressed to a junctional escape rhythm
with dramatic widening of the right bundle branch block
(Figure 2B), followed by development of Brugada type I
pattern and PMVT (Figure 3). After ROSC, sinus tachycardia
resumed and QRS narrowed back to baseline without signif-
icant abnormalities. No QTc prolongation was noted preced-
ing or following the event. Potassium was 4.8 mmol/L and
magnesium was 3.2 mg/dL at the time.

Dexmedetomidine was discontinued, as this likely
contributed to his bradycardia, and his fevers were aggres-
sively treated with intravenous acetaminophen. Hydroxy-
chloroquine and azithromycin were stopped. Following his
cardiac arrest, he required 4 vasopressors at maximum doses
with hypoxia despite maximum ventilator settings. High-
dose steroids were initiated. Serial troponin T declined to
0.72 ng/mL that evening. The following day he continued
to deteriorate with multi-organ failure. The patient’s family
decided to withdraw care, and the patient immediately died
his is an open
/by-nc-nd/4.0/).
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Figure 1 Admission electrocardiogram with sinus tachycardia at 109 beats per minute, QTC of 422 ms.
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after extubation. His nasal swab from admission confirmed
infection with the SARS-CoV-2 virus.
Discussion
The distinct type I pattern electrocardiographic presentation
of BrS, with “coved” ST elevation�2 mm and negative sym-
metric T-wave inversions in V1-V2, and its association with
sudden cardiac death, was initially described in 1992.1 The
estimated prevalence ranges from 1 per 5000 people to 1
per 2000 people.2 Data from the SABRUS study showed
Figure 2 Telemetry showing (A) sinus bradycardia with progressive right bund
widening of right bundle branch block.
that the first arrhythmic event is predominantly in the
middle-aged population, with peak presentation between 38
and 48 years of age.3

BrS demonstrates autosomal dominant inheritance. Multi-
ple gene mutations have been identified, but the most com-
mon is in the SCN5A gene encoding for the cardiac sodium
channel, leading to a decrease in sodium current.4 Stronger
expression of the transient outward potassium current, Ito,
in the right ventricular outflow tract (RVOT) epicardium ren-
ders the epicardium more susceptible to the reduced depolar-
ization force. In one postulated arrhythmic mechanism, the
le branch block and (B) progression to junctional bradycardia with dramatic



Figure 3 Telemetry showing junctional bradycardia with type I Brugada pattern leading to polymorphic ventricular tachycardia.
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loss of action potential dome in the RVOT epicardium leads
to dispersion of repolarization across the ventricular wall and
creates a vulnerable window for phase 2 reentry and an extra-
systole to initiate ventricular tachycardia/fibrillation.5

Another potential arrhythmic mechanism suggests that local-
ized conduction slowing in the RVOT can cause a membrane
potential gradient with the right ventricle, and triggers for
ventricular tachycardia/fibrillation can originate from the
border zone between early and delayed depolarization.5

Arrhythmic events typically occur during sleep and situa-
tions of heightened vagal tone. Significant precipitating factors
include fever, bradycardia, sodium channel blockers, tricyclic
antidepressants, and cocaine.6,7 A postulated mechanism of
precipitation of BrS with fever is exacerbation of mutant
loss-of-function sodium channels in high temperatures.8 Adler
and colleagues9 found that a type I Brugada pattern ECG was
found in 2% of 402 patients with fevers evaluated in an emer-
gency room setting, compared to 0.1% of afebrile controls.

To the best of our knowledge, this is the first reported case
of transient unmasking of BrS with associated PMVT in a
patient infected by SARS-CoV-2. The patient likely had
incomplete penetrance of a Brugada genotype, and a high
fever alone was not able to elicit the characteristic Brugada
ECG pattern, as evidenced by the initial normal ECG taken
when the temperature was 39.9�C. However, the combina-
tion of high fevers and bradycardia was able to elicit Brugada
ECG changes and PMVT. With resolution of bradycardia af-
ter CPR, defibrillation, and epinephrine administration, the
Brugada ECG changes completely resolved. The most likely
cause of bradycardia was the use of dexmedetomidine, a cen-
trally acting alpha-2 agonist commonly used in intubated
patients as a sedative and analgesic, but observed to induce
bradycardia in up to 42% of patients.10 The bradycardia
may be due to a combination of baroreflex-mediated reduc-
tion in heart rate, centrally mediated reduced sympathetic
tone, and increased vagal tone.11 Propofol may have contrib-
uted, as it has been associated with malignant arrhythmias in
BrS.12 Conflictingly, more recent studies have demonstrated
safe use of propofol in patients with BrS.13 It is unlikely that
hydroxychloroquine and azithromycin contributed. Neither
drug has been described to exacerbate BrS, and QTc was
normal on all ECGs. However, interestingly, an in vitro study
found that acute exposure to azithromycin resulted in tran-
sient reduction in peak SCN5A currents.14

Acidosis and myocarditis can also unmask Brugada, but do
not seem to play a major role in this case. The initial ECG was
normal despite severe acidosis with pH 7.09, and normalized
after PMVT arrest, at which time pH was still 7.13. Troponin
and brain natriuretic peptide were normal on presentation,
making acute myocarditis unlikely. The troponin did elevate
immediately after the initial pulseless electrical activity arrest
and had serial decline over the next day, likely reflecting tran-
sient myocardial injury, but it is uncertain whether this contrib-
uted to the unmasking of BrS. Pre-existing structural heart
disease cannot be excluded and autopsy was not performed.

Chang and colleagues15 have also described a patient with
syncope andBrugada-pattern ECG in the setting ofCOVID-19
and fever. In that case, no arrhythmic events were noted, and
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the patient was discharged with a LifeVest as a bridge to
implantable cardioverter-defibrillator implantation.15
Conclusion
Although BrS is relatively rare, health care providers should
be aware that BrS can be unmasked in COVID-19 patients by
high fevers and medications that are commonly used in emer-
gency and critical care settings. A baseline ECG should be
obtained for all COVID-19 patients. If telemetry is available,
V1 should be monitored for Brugada ECG changes and leads
II or V5 for QTc prolongation for patients on hydroxychlor-
oquine. If Brugada ECG changes are seen, treatment of fever
and bradycardia should be a priority, as well as avoidance of
medications that could provoke BrS.
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