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Arrhythmias and sudden cardiac
death in the COVID-19 pandemic

Coronavirus disease 2019 (COVID-
19) is a global pandemic with almost
2 million infections confirmed world-
wide and close to 120,000 deaths; the
estimated mortality rate ranges from
continent to continent between 3 and
9% (as of April 15, 2020 [1]). The SARS-
CoV-2 infection affects primarily adults,
with fewer cases reported in children
of 15 years or younger. The three pri-
mary symptoms of COVID-19 are fever,
cough, and shortness of breath.

Incidence of arrhythmias

COVID-19 causes myocardial injury,
with at least 17% of cases found to
have an elevated troponin level and 23%
noted to have heart failure in a study of
191 inpatients from Wuhan, China [2].
Cases of fulminant myocarditis with car-
diogenic shock have also been reported,
with associated atrial and ventricular ar-
rhythmias. In another study fromChina,
patients with underlying cardiovascular
disease (CVD) were more likely to ex-
hibit elevation of troponin-T (TnT) levels
(n= 36, 54.5%) compared with patients
without CVD (n= 16, 13.2%). During
hospitalization, patients with elevated
TnT levels developed complicationsmore
frequently, including acute respiratory
distress syndrome (n= 30, 57.7% vs.
n= 16, 11.9%), malignant arrhythmias
(n= 6, 11.5% vs. n= 7, 5.2%) includ-
ing ventricular tachycardia/fibrillation,
acute coagulopathy (n= 25, 65.8% vs.
n= 17, 20.0%), and acute kidney injury
(n= 14, 36.8% vs. n= 4, 4.7%), compared
with those with normal TnT levels [3].

Electrophysiologists play an impor-
tant role in cardiovascular health, with
more than 40% of symptoms in cardi-

ology being arrhythmia-related. Besides
myocardial infarction and heart failure,
arrhythmiasaregenerallyoneof the three
major risks associated with viral infec-
tions, due to myocarditis, proinflamma-
toryeffects, andanincreasedsympathetic
stimulation. In a report from Wuhan,
China, 16.7% of hospitalized and 44.4%
of intensive care unit (ICU) patients with
COVID-19 had arrhythmias [4].

Treatment

Arrhythmias are a very common car-
diac manifestation described in patients
with COVID-19 infection. Symptoms
canrange fromsimplepalpitations to life-
threatingarrhythmias. Arrhythmiasmay
be attributed to direct myocardial injury
oroccursecondarytometabolicderange-
ment, hypoxia, neurohormonal changes,
or inflammatory stress in the setting of
acute viremia. However, a malignant ar-
rhythmia in the setting of elevated car-
diac markers should raise suspicion of
underlying myocarditis. Given that hy-
poxia and electrolyte abnormalities that
are common in the acute phase of severe
illness can potentiate cardiac arrhyth-
mias, the exact arrhythmic risk related to
COVID-19 inpatientswith less severe ill-
ness or those who recover from the acute
phase of the severe illness is currently un-
known. Improved understanding of this
is critical, primarily in guiding decisions
on whether additional arrhythmia mon-
itoring is needed (e.g., mobile cardiac
telemetry) after discharge and whether
an implantable cardioverter defibrillator
(ICD) or wearable cardioverter defibril-
lator will be needed in those with im-
paired left ventricular function thought
to be secondary to COVID-19.

Hydroxychloroquine and QT
prolongation

It is unclear which medications may be
beneficial for patients with COVID-19.
Off-label use of somemedications is cur-
rently being investigated. While no spe-
cific treatment is recommended, safety
guidance for clinicians using hydroxy-
chloroquine (HCQ) may be requested
from electrophysiology (EP) providers.
Hydroxychloroquine is known to block
Kv11.1 (HERG) and can cause drug-
induced long-QT syndrome [5]. The
clinical arrhythmic toxicity (syncope
and torsade de pointes) is largely limited
to chronic use (due to the agent’s long
half-life of 40 days), use of multiple con-
comitant QT-prolonging medications
(e.g., azithromycin), metabolic derange-
ments, renal failure, or in the setting
of an acute overdose. To date, HCQ
has been widely tolerated in most pop-
ulations as an antimalarial medication
and is safely used in rheumatoid arthri-
tis and systemic lupus erythematosus
populations without electrocardiogram
(ECG) monitoring. Because the pro-
posed HCQ therapy for COVID-19 is
relatively short (e.g., 5–10 days), the
risk of arrhythmic toxicity is likely quite
low. There are specific precautions to be
considered for select patients, however;
patients with known congenital long-
QT syndrome and patients with severe
renal insufficiency should have the dose
reduced (50% for CrCl <10ml/min),
whereas patients on QT-prolonging
drugs and electrolyte imbalances (e.g.,
hypokalemia, hypomagnesemia) should
have these conditions corrected prior to
use, with regular monitoring.
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It is also not clear from the litera-
ture which specific antiarrhythmic ther-
apy should be used to prevent or sup-
press malignant ventricular arrhythmias
in the setting of the COVID-19 infec-
tion. No specific therapy except external
defibrillation/cardioversion has been de-
scribed. The only medication that may
be considered, as in other life-threaten-
ing situations, is amiodarone, but not in
combination with chloroquine therapy.

General recommendations for
electrophysiologists

Finally, the number of individuals in hos-
pital rounding should be minimized and
social distancing should be practiced.
For patients with suspectedor confirmed
COVID-19 infection, the staff and the
time spent in the room should also be
limited. Many electrophysiology (EP)
consultations may be completed with-
out a face-to-face visit, by reviewing the
chart and monitoring data. Non-urgent
or non-emergent procedures should be
postponed to a later date. Clinic visits
and in-person cardiac implantable elec-
tronicdevicechecksshouldbechangedto
tele-health and remote checks whenever
feasible.
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