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Remdesivir is a direct-acting inhibitor of SARS-CoV-2 RNA-dependent RNA polymerase that is used to treat
severe COVID-19 infections. We report a patient with severe COVID-19 pneumonia who experienced palpitations
and syncope two days after starting remdesivir therapy. The QTc interval was prolonged on the Electrocardio-
gram (ECG) without any significant electrolyte abnormalities or concomitant use of medications with QTc

prolongation. Although the cardiac side effects of remdesivir therapy have been well documented, the link be-
tween remdesivir therapy and QTc interval prolongation in patients with severe COVID-19 has only been
observed in a few cases. Because this arrhythmia has the potential to result in sudden cardiac death, practitioners
should be aware of the QTc interval prolongation associated with remdesivir therapy.

Introduction

Remdesivir is a direct-acting 1’-cyano-substituted adenosine nucle-
otide analog prodrug that inhibits viral RNA polymerase in primary
human airway epithelial cells as nanomolar activity [1]. This strategy
has also been proposed for COVID-19 and in vitro, shown potency
against the Middle East respiratory syndrome (MERS-CoV) and
SARS-CoV-2 [1,2]. A phase 3 trial of remdesivir showed that the treat-
ment course of both ten days and five days shortened the recovery time
and reduced mortality, and the need for mechanical ventilation in hos-
pitalized patients with severe COVID-19 [3]. A recently published trial
reported that patients at risk for COVID-19 who were not hospitalized
had an 87 % lower risk of hospitalization or death than placebo when
treated with a 3-day regimen of remdesivir [4].

IInfusion site reactions, skin rashes, diarrhea, and reversible

elevations of alanine aminotransferase (ALT) and aspartate amino-
transferase (AST) are among remdesivir most frequent side effects [5].
There is little research on remdesivir’s adverse cardiac consequences
[5]. We describe a case of severe COVID-19 who had QTc prolongation
during remdesivir treatment, which resolved after completthe course of
therapy.

Case report

An 80-year-old Saudi female presented to the Emergency Depart-
ment (ED) with dyspnea, and cough. Her medical comorbidities
included obesity (body mass index = 36 kg/m?), diabetes mellitus,
dyslipidemia, hypertension, ischemic heart disease post percutaneous
coronary intervention 2014, chronic kidney disease (CKD), old stroke,
asthma, hypothyroidism, and osteoarthritis.
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Upon initial evaluation, she was hypoxic and had a temperature of
36.4 °C, a heart rate of 102 BPM, blood pressure of 106/58 mmHg, and
respiratory rate of 31 breaths/min. Admission blood work showed
elevated levels of C-Reactive Protein (108 mg/L; normal reference: 0-9
mg/L), procalcitonin (0.56 ng/ml; normal reference: 0-0.08 ng/ml) and
D-dimer (3.87 ug/ml; normal reference: 0.27-0.5 ug/ml). The patient
also had signs of acute kidney injury on top of CKD with creatinine 323
pmol/L (normal reference: 50-98 pmol/L), and blood urea nitrogen
(BUN) 26.4 mmol/L (normal reference: 3.5-7.2 mmol/L). Electrolytes
were within normal range except for potassium (5.9 mmol/L; normal
reference: 3.5-5.1 mmol/L). In addition, her liver function tests were
within normal limits.

On the first day of hospitalization, a chest X-ray revealed bilateral
patchy airspace opacities that were mostly peripheral with blunting of
the costo-phrenic angles (Fig. 1). On admission, the ECG indicated atrial
fibrillation with QT/QTc intervals of 352/454 msec (Fig. 2), calculated
based on Bazett’s formula. Ejection fraction higher than 55 %, moderate
tricuspid valve regurgitation, right ventricular systolic pressure greater
than 60 mmHg, and moderate atherosclerotic plaque in the aortic arch
were all found on an echocardiogram. The polymerase chain reaction
test was positive for SARS-CoV-2 on a nasal swab.

She was admitted to the intensive care unit (ICU) and received non-
invasive ventilation alternating with a high flow nasal oxygen to
maintain her saturation over 92 %. She was treated with anti-
hyperkalemic agents, intravenous (IV) furosemide, azithromycin
500 mg IV for 3 days, meropenem 500 mg IV every 12 h, dexametha-
sone 6 mg IV per day and tocilizumab 656 mg (8 mg/kg) once as
intravenous infusion. Intravenous heparin infusion was given for the
newly diagnosed atrial fibrillation. As the patient continued to require a
high fraction of inspirated oxygen (> 0.6), had worsening bilateral
airspace opacities on Chest X-ray report, and the kidney function
improved with GFR 38.07 ml/min/1.73 m? compared with baseline,
remdesivir therapy was provided for five days. The patient experienced
palpitations and dizziness leading to syncope two days after starting
remdesivir therapy, but no hemodynamic instability. The electrocar-
diogram showed QTc prolongation (QT/QTc = 504/532 msec) as shown
in Fig. 3. There were no significant concomitant serum electrolyte ab-
normalities (Table 1). Continuous monitoring of QT/QTc interval was
performed with daily electrocardiograms, which showed no worsening
of the QT prolongation. After the five-day course of remdesivir therapy,
her QTc interval decreased to 429 msec (Fig. 4, Table 1). The patient
eventually improved and was discharged home in good condition.

Discussion

A patient with severe COVID-19 developed QTc interval prolonga-
tion two days after starting remdesivir therapy for no apparent cause,

Fig. 1. Chest X-ray (during admission). There were bilateral patchy airspace
opacities that were predominantly peripheral, with blunting of the CP angles.
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according to our observation. In this patient, remdesivir exposure could
have been a direct cause of QT interval prolongation. To the best of our
knowledge, this is a rare occurrence.

Remdesivir is an adenosine analog with significant cardiovascular
effects. Adenosine is a potent vasodilator that causes compensatory
catecholamine release, shortening the atrial action potential and causing
cardiac arrhythmia. Remdesivir, via binding to human mitochondrial
RNA polymerase, can cause substantial cytotoxicity in cardiomyocytes.
This could explain the related cardiovascular side effects, such as the
QTc interval prolongation seen in our case report [5].

In a prospective cohort study of 2403 patients with COVID-19
admitted to 13 hospitals, 11.2 %, and 17.6 % had QTc > 500 msec
and AQTc > 60 msec, respectively [6]. The study suggested that the risk
of critical QTc prolongation and Torsades de pointes increased due to
treatment with lopinavir/ritonavir, atazanavir/ritonavir, oseltamivir,
favipiravir, and remdesivir alone or in combination with azithromycin
[6]. Another article described two cases of bradycardia during treatment
with remdesivir for COVID-19 [7]. The first patient had bradycardia
with a heart rate of 40-50 beats/min and a prolonged QTc interval of
555 msec on the third day of treatment. The heart rate and QT interval
returned to baseline in three days after discontinuation of remdesivir
[7]. The second patient developed sinus bradycardia with a heart rate
dropping from 80 bpm to 48 bpm on the third day of remdesivir treat-
ment. The heart rate returned to baseline two days later after remdesivir
was discontinued [7]. Remdesivir has been associated with atrial
fibrillation [5]. However, our patient had atrial fibrillation before
starting remdesivir. The QT interval varies from beat to beat during
atrial fibrillation, with no consensus on how to measure QTc interval.
Some clinicians suggest averaging the measured QT interval over 10
beats. Others suggest to measure the QT intervals that come after the
shortest and longest R-R intervals and divide each by the square root of
the R-R interval preceding it. The average of these intervals would be the
QTec interval [8].

Prolongation of QT interval, which represents prolonged ventricular
repolarization, can predispose to Torsade de Pointes, malignant ar-
rhythmias, and cardiac arrest. Hence, vigilance is needed during
remdesivir treatment, especially in patients at risk. A prolonged QTc
interval represents 27 % of patients and was associated with older age,
comorbidities, specifically hypertension, diabetes mellitus, ischemic
heart disease, and elevated troponin and D-dimer concentrations [9].
Apart from medications used for COVID-19, the viral infection itself due
to an interaction of SARS-CoV-2 with the renin-aldosterone system,
leads to the development of hypokalemia and other electrolyte abnor-
malities, such as hypomagnesemia and hypocalcemia, which might lead
to QTc interval prolongation and arrhythmias [10,11]. Furthermore,
moderate to severe COVID-19 infection cases develop a multi-system
inflammatory response responsible for the incidence of hypoxemia,
myocardial injury, and myocarditis, as well as elevated troponin con-
centrations and prolonged QTc interval [12,13]. Appropriate caution
and continuous ECG monitoring should be utilized in all patients as the
safety of remdesivir remains uncertain. Even closer surveillance for
patients with pre-existing heart disease is warranted when using
remdesivir. This supports the need for better powered and more
high-quality studies [14-16].

Conclusions

We describe a case of QT interval prolongation following the initi-
ation of remdesivir therapy that reversed after finishing the treatment
course. Continuous monitoring may be needed especially in high-risk
patients. This possible adverse effect needs further evaluation in ran-
domized controlled trials or observational cohorts studies.
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Vent. rate 100 BPM Atrial fibrillation with premature ventricular or aberrantly conducted complexes
PR interval *ms Low voltage QRS
QRS duration 92 ms Cannot rule out Anterior infarct , age undetermined
QT/QTe 352/454 ms Abnormal ECG
P-R-T axes .32 28 When compared with ECG of 10-JUN-2019 14:23,

Atrial fibrillation has replaced Sinus rhythm

Nonspecific T wave abnormality now cvident in Inferior lcads

T wave inversion no longer cvident in Lateral lcads

Confirmed By
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Fig. 2. Electrocardiogram (Day1).
Vent. rate 67 BPM Atrial fibrillation with premature ventricular or aberrantly conducted complexes
PR interval - ms Right axis deviation
QRS duration 78 ms Anterior infarct (cited on or before 27-JAN-2022)
QT/QTe 504/532 ms Prolonged Q
P-R-T axes * 168 68 Abnormal ECG

When compared with ECG of 28-JAN-2022 09:56,
QRS axis Shifted right
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Fig. 3. Electrocardiogram (Day 7).
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Table 1

Electrolytes and QTc interval.
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Day QTc Potassium Magnesium
interval | normal reference: 3.5- | normal reference: 0.66-1.07 GFR
5.1 mmol/L mmol/L mi/min/1.73 m2

Day 2 454 ms 5.9 0.95 11.43
Day 3 5.1 1.17 13.30
Day 4 4.4 1.07 18.77
Day 5 4 1.03 38.07
Day 6 4.8 0.95 32
Day 7 532 ms 4.1 1.15 31.22
Day 8 4.4 1.13 32.24
Day 9 3.9 0.97 31
Day 10 4.7 0.87 31.68
Day 11 4.2 0.82 38
Day 12 429 ms 4.4 1.03 33.82

Shaded rows represent the days when remdesivir was given.

COMMENT/DX

25mm/s

Conflict of interest

40Hz  9.09

11 BPM

88
316/429 ms
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MACSS-31:Yes
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Atrial fibrillation with rapid ventricular response
ST abnormality, consider lateral ischemia
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red with ECG of 06-FEB-2022 10:35,
change was found

Confirmed By

Fig. 4. Electrocardiogram (Day 12).
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