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Introduction
Since the onset of the coronavirus disease 2019 (COVID-19)
pandemic, no antiviral medication to date has been proven to
be beneﬁcial except for remdesivir. With remdesivir being
widely utilized in the treatment of COVID-19, many studies
vouch for its overall safety proﬁle.1 We report the ﬁrst case of
remdesivir-induced hemodynamically signiﬁcant sinus node
dysfunction that was resolved following completion of remdesivir therapy. The patient received remdesivir as an
initial dose of 200 mg intravenously (IV) followed by maintenance dose of 100 mg IV for 4 days. On day 2 the patient
developed cardiogenic shock secondary to marked sinus
bradycardia and required dopamine infusion. Hemodynamics
resolved upon completion of remdesivir therapy. Remdesivir
has become standard of care for COVID-19 pneumonia and
there is a paucity of data regarding its cardiac effects.

Case report
A 78-year-old white woman with a medical history signiﬁcant for hypertension, prediabetes, dyslipidemia, and former
tobacco use presented to the hospital with dyspnea, myalgias,
fatigue, and cough for approximately 1 week. On initial presentation she was in acute hypoxic respiratory failure with an
oxygen saturation of 89% on room air, with all other vital
signs within normal limits. She was in respiratory distress
with tachypnea, but the rest of the physical examination
was unremarkable. Laboratory testing resulted in several signiﬁcant ﬁndings as follows: COVID-19 nucleic acid ampliﬁcation test positive, polycythemia with a hemoglobin of 16 g/
dL; hyponatremia 132 mEq; reduced glomerular ﬁltration
rate of 40.33 mL/min/m2; elevated aspartate aminotransKEYWORDS Bradycardia; Cardiogenic shock; COVID-19; Novel coronavirus
disease 2019; Remdesivir
(Heart Rhythm Case Reports 2021;7:514–517)
Funding Sources: The authors have no funding sources to disclose.
Disclosures: The authors have no conﬂicts of interest to disclose. Address
reprint requests and correspondence: Dr Jomel Patrick Jacinto, HCA
Healthcare/USF Morsani College of Medicine GME Programs at
Regional Medical Center Bayonet Point, 14000 Fivay Rd, Hudson, FL
34667. E-mail address: jomelpatrick.jacinto@hcahealthcare.com.

KEY TEACHING POINTS
 Remdesivir is currently used on a global scale in the
treatment against COVID-19 disease.
 Prompt recognition of remdesivir-induced
hemodynamically unstable sinus bradycardia is
crucial during treatment course of COVID-19.
 Remdesivir-induced hemodynamically unstable
sinus bradycardia can be supported with the use of
dopamine infusion to complete its treatment course
if necessary.

ferase 84 units/L; INR 1.0; D-dimer 0.5 mg/L ﬁbrinogen
equivalent units; ferritin 467 ng/mL; C-reactive protein 5.7
mg/dL; lactate dehydrogenase 213 units/L.
On admission the patient was started on standard COVID19 treatment protocol including antiviral therapy with remdesivir (200 mg on day 1 followed by 4 days of 100 mg IV
daily) and a 5-day course of ceftriaxone and azithromycin.
A 10-day course of dexamethasone, zinc, vitamin C, and
vitamin D was also administered. She was admitted to the
intensive care unit owing to worsening dyspnea and hypoxia.
Despite noninvasive ventilation by bilevel positive airway
pressure, she was subsequently intubated and placed on mechanical ventilation.
Approximately 20 hours after administration of the ﬁrst
dose of remdesivir the patient was found to have signiﬁcant
symptomatic bradycardia, with vitals revealing a blood pressure of 73/50 mm Hg and a heart rate as low as 38 beats per
minute (bpm). An electrocardiogram (ECG) taken at that
time (Figure 1) revealed marked sinus bradycardia with underlying left bundle branch block, compared to the initial
ECG taken on admission (Figure 2) with a ventricular rate
of 65 at baseline, also with existing left bundle branch block.
The series of vitals taken from the time of admission to this
ﬁnding of symptomatic bradycardia showed a heart rate
range of 65–75 bpm and a systolic blood pressure ranging
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Figure 1

Electrocardiogram during symptomatic bradycardia.

from 120 to 180 mm Hg. The patient had hemodynamic
instability refractory to atropine and was started on a dopamine drip. During her 5-day course of remdesivir treatment,
she remained on 5 mcg/min of dopamine and maintained
normal sinus rhythm on telemetry with a heart rate of 60–
65 bpm. Approximately 18 hours after the ﬁnal dose of remdesivir, the dopamine was titrated off and the patient was
hemodynamically stable, with ECG ﬁndings showing normal
sinus rhythm with a heart rate of approximately 65 bpm
(Figure 3). She was shortly extubated on day 6 of hospitalization to supplemental oxygen and was no longer found to
have any evidence of sinus node dysfunction for the rest of
the hospitalization. By day 11 of hospitalization, the patient
unfortunately was unable to make a meaningful respiratory
recovery and wished to continue her care under hospice
services.

Figure 2
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Discussion
Remdesivir is an internationally approved broad-spectrum
antiviral that has shown promising results in the treatment
of COVID-19-related lower respiratory infections by
shortening time to recovery compared to placebo.2 The
safety proﬁle of remdesivir was recently evaluated since
its emergence; however, there is limited peer-reviewed
literature that describe cardiovascular adverse effects
such as hemodynamic and electrocardiogram changes
related to remdesivir administration. These adverse effects
reported in recent available safety data publications
include only hypotension (7.5%, 4 out of 53 patients)
and atrial ﬁbrillation (5.6%, 3 out of 53 patients). In further
discussion of safety, the most commonly reported adverse
events were increased liver enzymes, diarrhea, rash, and
renal impairment.1,3 To the best of our knowledge, there

Electrocardiogram on admission prior to remdesivir treatment.
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Figure 3

Telemetry strip obtained over 24 hours after ﬁnal dose of remdesivir.

have not been any reported cases of remdesivir-induced
hemodynamically unstable sinus bradycardia.
Remdesivir is a prodrug that is subsequently metabolized to nucleoside triphosphate once it is transported intracellularly via enzymatic reactions. The mechanism of its
metabolite is to inhibit the SARS-CoV-2 RNA-dependent
RN polymerase, an enzyme used for viral replication.4
One of the leading theories of how remdesivir can induce
sinus node dysfunction is based on its active metabolized
triphosphate form and how it closely resembles adenosine
50 -triphosphate (ATP) structurally.5 ATP and its metabolized form of adenosine is known to exert negative chronotropic and dromotropic effects on sinus node automaticity
and AV nodal conduction. This effect is mediated by
ATP’s ability to suppress the sinus and AV nodes by transiently enhancing vagal tone in the heart.6–8 Therefore, it
can be postulated that the remdesivir metabolite may
exert the same deleterious effects on the conduction
system.
In a review of related cases, we identiﬁed 3 case reports
that reported remdesivir as a cause for acute normotensive
marked sinus bradycardia. This was observed only after the
initiation of remdesivir treatment, with all cases having resolution of bradycardia when remdesivir was discontinued.4,8,9
No cases thus far have described the development of sinus
node dysfunction or cardiogenic shock associated with remdesivir treatment.
In our case report, the patient lacked any prior cardiac history and had normal telemetry monitor and ECG ﬁndings
prior to remdesivir administration. Furthermore, the patient
did not receive any other medications that could have caused

her bradycardia. Dexamethasone and remdesivir were started
simultaneously as a 10-day and 5-day course, respectively.
Although dexamethasone is known to cause bradycardia, it
was not considered the cause because the bradycardia
resolved upon ﬁnishing the remdesivir course while dexamethasone was given for a full 10-day course. To further
evaluate remdesivir’s likelihood of precipitating the observed
clinical event, the Naranjo scoring system, or adverse drug
reaction probability scale, was utilized. This scoring system
is used to assess the potential causal relationship between
clinical events and the drug in question.10,11 Our patient
scored a 7 out of 10 total points, implying that the use of remdesivir in this patient’s case was the probable culprit of her
hemodynamic changes and marked sinus bradycardia, given
its abrupt onset with administration and rapid complete resolution on discontinuation.

Conclusion
Remdesivir is currently at the forefront of treatment in
COVID-19 disease, given its overall results in mortality
beneﬁt and favorable safety data. There are currently no
case reports that have linked remdesivir with hemodynamically signiﬁcant sinus node dysfunction. With the proliferation of remdesivir as a mainstay therapy for COVID-19,
further investigations are needed to elucidate its effect on
the cardiac conduction system.
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