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The ongoing coronavirus pandemic has left
a profound impact on humanity, unveiling
the insidious nature of the virus whose influ-
ence extends beyond the upper respiratory
tract. Cardiovascular disorders, including
cardiac arrhythmias, are recognized as
common extrapulmonary manifestations of
coronavirus disease 2019 (COVID-19). Car-
diac arrhythmias, such as atrial fibrillation
and ventricular tachycardia, are prevalent
among COVID-19 patients. Furthermore, the
pandemic has also been linked to a sharp
increase in out-of-hospital cardiac arrests, but
the specifics of the cause of cardiac arrestand
associated arrhythmias remain unclear.
Patients with implantable cardioverter-
-defibrillators (ICD), who are inherently pre-

disposed to ventricular tachyarrhythmias due
to underlying structural or electrical heart
disease, became a focal point of study during
the pandemic.That research aimed to discover
the arrhythmic mechanisms underlying cardi-
ac arrests. However, despite the heightened
vulnerability to severe SARS-CoV-2 infectionin
these patients, the frequency of ICD therapies
has been surprisingly variable (Figure 1).
Exploring the data from various studies
provides a kaleidoscopic view of ICD thera-
pies during the pandemic. Adabag et al. [1]
reported a significantincrease in ICD therapies
in New York City, Boston, and New Orleans,
focusing on the zip codes with the highest
prevalence of COVID-19in the USA during the
first phase of the pandemic. However, using
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Figure 1. Central figure
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state-level data from a wide region in the USA, O'Shea et al.
[2] reported a 32% decrease in ICD shocks. In studies from
3 separate regions in Italy, Malanchini et al. [3], Sassone
et al. [4], and Zorzi et al. [5] reported no change in ven-
tricular arrhythmia burden and ICD therapies during the
COVID-19 pandemic, disputing a higher incidence of car-
diacarrests in the same period in Italy. However, Ducceschi
etal. [6] reported an increase in both ventricular and atrial
tachyarrhythmias during the pandemic in the Campania
region of Italy. In Germany, Hauck et al. [7] reported no
change in cardiac arrhythmias in ICD patients enrolled in
a clinic, but Rath et al. [8] reported an increase in cardiac
arrhythmias in ICD patients during the second wave of the
COVID-19 pandemic. In a multi-center study from France,
Galand et al. [9] noted a significant increase in ICD therapy
with anti-tachycardia pacing during the initial weeks of the
pandemic, coinciding with heightened emotional stress,
but observed a subsequent significant decrease in ICD
therapies after the lockdown. In Poland, Tajstra et al. [10]
reported no change in appropriate ICD therapies during
the pandemic but inappropriate therapies, delivered for
atrial tachyarrhythmias, occurred less frequently.

These disparate results may arise from each study fo-
cusing on a different aspect of the pandemic’s influence on
people. While the patients infected with SARS-CoV-2 may
have a greater likelihood of arrhythmias, others may have
been protected due to lockdowns. While the patients who
had to delay necessary medical care may have suffered
adverse consequences, those who avoided the physical
and emotional stressors of work may have had more
favorable outcomes. Thus, these varied outcomes under-
score the intricate relationship between COVID-19 and ICD
interventions. Notably, prior studies lacked information
on patients’ COVID-19 status. A comprehensive analysis
involving a large group of patients with and without ICD
therapy is necessary to determine the true association of
COVID-19 with ICD shocks.

In this issue of the journal, Biel et al. [11] report the
outcomes of patients presenting to the hospital with ICD
shocks in the COVID-19 era, providing data elucidating
part of this puzzle. They note that the number of hospital
admissions for ICD shocks during the pandemic was similar
to the pre-pandemic era. However, only 11% of the patients
hospitalized during the pandemic had COVID-19, which
does not appear to be a sufficient proportion to alter the
overall hospitalization rate. The authors acknowledge
as a limitation that there may have been patients with
ICD shocks who were not hospitalized due to reluctance
to go to the emergency department. Biel et al. [11] also
report a higher mortality rate among patients who had
COVID-19.This is not a surprise, given that high-risk study
population. Furthermore, the patients with COVID-19 had
a higher likelihood of ICD discharges in the hospital com-
pared to those without COVID-19. Although the sample
size of this subgroup is small, this observation suggests

a positive association between potentially lethal ventricular
arrhythmias and COVID-19.

Indeed, the current body of evidence supports the
hypothesis that COVID-19 may trigger cardiac arrhythmi-
as. However, this potential is not exclusive to COVID-19. Ex-
isting data also highlight a higher incidence of sudden
cardiac death, cardiac arrhythmias, and ICD shocks during
the influenza season. The potential mechanism of cardiac
arrhythmias triggered by upper respiratory tract viral
infections includes cytokine activation, viral myocarditis,
hypercoagulability, and adrenergic activation as well as
secondary factors such as hypoxemia, dehydration, elec-
trolyte abnormalities, drug toxicities, and inability to take
cardiac medications.

Despite significant progress in the field, sudden cardiac
death (SCD) remains a major cause of death in the general
population [12]. While left ventricular structural abnormal-
ities associated with SCD have been identified, we cannot
predict most SCD cases, and ICDs may not be beneficial in
certain patient groups [13-15]. In addition to the abnormal
myocardial substrate, there also appears to be a seemingly
random component in SCD prediction that has puzzled
investigators for a long time. This “random” component
might involve transient SCD triggers, which are so elusive
that they are undetectable by the time the healthcare team
arrives on the scene. Wearable and implantable devices as
well as machine-learning algorithms may help investiga-
tors identify some of these transient triggers for cardiac
arrhythmias and SCD. The pandemic has taught us those
viral infections of the upper respiratory tract, including
COVID-19, may just be one of them.
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