@ESC

European Heart Journal - Case Reports (2021) 5(7), 1-5 CASE REPORT

European Society  doi:10.1093/ehjcr/ytab200 Arrhythmias/electrophysiology

of Cardiology

Complete heart block associated with
Remdesivir in COVID-19: a case report

Vijairam Selvaraj ® 2, #Chirag Bavishi*®, Simaben Patel', and
Kwame Dapaah-Afriyie'?

"Division of Hospital Medicine, The Miriam Hospital, 164 Summit Ave, Providence, RI 02906, USA; 2Warren Alpert Medical School of Brown University, Providence, RI, USA;
and Department of Medicine, Division of Cardiology, Lifespan Cardiovascular Institute, Providence, Rl, USA

Received 27 January 2021; first decision 16 February 2021; accepted 6 May 2021

Background

Case summary

Keywords

Since the pandemic began in 2020, Remdesivir has been widely used for the treatment of coronavirus disease-2019
(COVID-19). Here, we describe a case of a patient with COVID-19 who developed transient complete atrioven-
tricular (AV) block and bradycardia after initiating treatment with Remdesivir.

A 72-year-old male with a history of atrial fibrillation and lung cancer was hospitalized for COVID-19.
Electrocardiogram (ECG) on admission demonstrated atrial fibrillation and right bundle branch block. He was
started on a course of Dexamethasone and Remdesivir. Within 24 h of starting Remdesivir, he was noted to be in
atrial fibrillation with ventricular rates between 30 and 40 b.p.m. On Day 5 of Remdesivir therapy, ECG demon-
strated complete AV block. Having completed the Remdesivir regimen, during the next 48 h, he was closely moni-
tored, and the AV block resolved spontaneously. As he remained asymptomatic and had an adequate chronotropic
response with activity, pacemaker implantation was not recommended.

Despite the widespread use of Remdesivir, there is little known information about its cardiac toxicity. Daily ECGs
and close cardiac surveillance of patients who develop severe bradycardia or AV block are essential.
Discontinuation of the medication usually results in the resolution of these cardiac disturbances.
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. . Introduction

Learning points :

® Cardiac dysrhythmias can occur in patients with coronavirus : On 1 May 2020, the US Food and Drug Administration (FDA) issued
disease-2019 (COVID-19) and should have close heart rhythm :an Emergency Use Authorization (EUA) for the use of antiviral
monitoring. drug Remdesivir in adults and children hospitalized with severe cor-

® Use of Remdesivir in COVID-19 may be associated with © onavirus disease-2019 (COVID-19)." The Adaptive COVID-19
bradycardia and heart block particularly in patient with pre- © Treatment Trial-1 (ACTT-1) showed that the median time to recov-
existing cardiac conduction disease. ery was 10days in the Remdesivir group compared to 15 days in the

placebo group.” In October 2020, the FDA approved the use of
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Remdesivir for the treatment of COVID-19 in hospitalized patients.®
Despite the widespread use of Remdesivir, there is little known infor-
mation about its cardiac toxicity.

Timeline

8 December 2020
15 December 2020
23 December 2020

Onset of fever, cough, shortness of breath

Positive SARS-CoV?2 result

Patient was hospitalized with worsening
coronavirus disease-2019 symptoms

24 December 2020 Patient was started on Remdesivir and
Dexamethasone

25 December 2020 Within 24 h, patient was in atrial fibrillation
with slow ventricular rates between 30
and 40 b.p.m

26 December 2020 Patient was transferred to the intensive care
unit as the patient was requiring 40 L/min
high flow oxygen

29 December 2020 Complete atrioventricular (AV) block noted
on Day 5 of Remdesivir therapy. Patient
was transferred to the cardiac care unit
the same day

30 December 2020

31 December 2020

Patient was on 15 L/min high flow oxygen
Resolution of AV block following discon-
tinuation of Remdesivir along with im-

provement in heart rates

15 January 2021 Patient was discharged home on 2 L/min
oxygen
2 February 2021 Patient died

Case presentation

A 72-year-old male with a history of lung cancer, with left lower lung
lobectomy and right upper lobe wedge resection, chronic obstructive
pulmonary disease, and atrial fibrillation presented with 2 weeks dur-
ation of fever, cough, shortness of breath, and poor appetite. Nine
days before admission, he tested positive for COVID-19 by a real-
time polymerase chain reaction. He had a 60-pack-year smoking his-
tory. At home, he was taking 81 mg of aspirin once daily, 20mg of
rivaroxaban once daily, 40 mg of atorvastatin once daily, 40 mg of fur-
osemide once daily, and albuterol 90 pg/actuation inhaler, which
were continued while he was hospitalized.

During his first hour of admission, he required 2 L/min of supple-
mental oxygen to maintain adequate saturation, although the rest of
his vitals were stable. Laboratory test results were significant for the
following: C-reactive protein 304.87 mg/L (0—10mg/L); lactate 3.2
mEg/L (0.2-1.9 mEq/L); lactate dehydrogenase 659 U/L (100-220 U/
L); d dimer 2374 ng/mL (0-300 ng/mL); aspartate transaminase 45 U/
L; and alanine transaminase 36 U/L (6—45IU/L). Venous blood gas
revealed pH 7.46 (7.32-7.42), pCO, 39 mmHg (42-50 mmHg), and

pO, 34 mmHg (30-50 mmHg). The chest radiograph demonstrated
bilateral patchy airspace disease. Electrocardiogram (ECG) demon-
strated atrial fibrillation and right bundle branch block (RBBB). QRS
interval was 132 ms (Figure 7). Within 3 h of presentation, the QRS
complexes reverted to narrow complexes. Hence, he was in inter-
mittent RBBB.

Remdesivir was started on Day 1 of his hospitalization, with a
loading dose of 200 mg on Day 1 and 100 mg daily for four add-
itional days. He was started on Dexamethasone 6 mg daily for
10 days. Within 24 h of initiation of Remdesivir, he was noted to
be in atrial fibrillation with slow ventricular rates between 30
and 40 b.p.m. He was also requiring 40 L/min of oxygen through
a high flow nasal cannula and subsequently transferred to the in-
tensive care unit. Two sets of troponins | were 0.028 and
0.022 ng/mL (0.03-0.04 ng/mL).

On Day 5 of Remdesivir therapy, he was noted to be persistently
bradycardic. ECG demonstrated atrial fibrillation with slow, fixed
ventricular response, consistent with complete atrioventricular (AV)
block (Figure 2). Echocardiography done on that day showed an ejec-
tion fraction of 60% with moderate pulmonary hypertension, dilated
right ventricle, mild aortic insufficiency, moderate tricuspid insuffi-
ciency, and mildly reduced right ventricular function.

Having completed the Remdesivir regimen, during the next 48 h,
he was closely monitored, and the AV block resolved spontaneously.
ECG done on Day 10 demonstrated atrial fibrillation with ventricular
rates between 52 and 58 b.p.m. (Figure 3). He was noted to be clinic-
ally improving, with his supplemental oxygen requirements decreas-
ing from 40 to 15 L/min. As he remained asymptomatic and had an
adequate chronotropic response with activity, pacemaker implant-
ation was not recommended. Over the next 2 weeks, his oxygen
requirements improved, and his heart rate remained between 48 and
60 b.p.m. He was discharged home after a 3-week stay in the hospital
on 2 L/min of supplemental oxygen.

He died ~2 weeks after being discharged from the hospital. The
cause of his death was not known.

Discussion

Remdesivir is a broad-spectrum antiviral drug and an inhibitor of the
viral RNA-dependent RNA polymerase. Once it enters the cell, it is
rapidly converted by esterases into different nucleoside metabolites.
The pharmacologically active triphosphate form has a half-life of 11h,
and there is another dephosphorylated nucleoside metabolite (GS-
441524) that has a half-life of 20-25h. The nucleoside metabolites
compete with Adenosine triphosphate (ATP) for incorporation into
viral RNA, causing premature chain termination and inhibition of viral
replication. GS-441524 has potent in vitro inhibitory activity against
middle east respiratory syndrome coronavirus, SARS-CoV1, and
SARS-CoV2*®* The most common reported side effects of
Remdesivir are elevation of hepatic enzymes, rash, anaemia, renal im-
pairment, and diarrhoea.®

The ACTT-1 trial reported a 1.1% incidence of cardiac arrest
and 4% atrial fibrillation in the Remdesivir group (compared to
1% and 2%, respectively, in the placebo group).” There have
been two prior case reports of patients who developed severe
bradycardia following the use of Remdesivir.”® These patients’
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Figure | Electrocardiogram done on initial presentation showing right bundle branch block and atrial fibrillation with ventricular rates between 68

and 86 b.p.m.
dln |
T =8 £ I
i | Bl |
1 S i Y rs " ‘1\_‘_‘_‘__“__ H
| # |
T J L d | B i
) e EE ST N - __._m_._.f"" - v -\ pr .__.kl_._.-'-- 1)
| |
i 15 2 e 3 | 5 | i
s g e = = ey i
|
B
i A i

Figure 2 Electrocardiogram done on Day 5 of Remdesivir treatment showing atrial fibrillation with slow, fixed ventricular response, consistent

with complete atrioventricular block. Right bundle branch block has resolved.

heart rates improved following discontinuation of Remdesivir.
Patients with COVID-19 have also been noted to have bradyar-
rhythmias, likely due to viral myocarditis, hypoxia, or damage to
the pacemaker cells from inflammatory cytokines,9 however, the
timing of bradycardia in our case indicates contribution from
Remdesivir. He also scored 3 points on the Naranjo Adverse
Drug Reaction Probability Scale, indicating possible probability
of adverse drug reaction (total score 1-4)."°

Our patient had a history of atrial fibrillation. He was not on any
AV nodal blocking agents or negative chronotropic agents during or
prior to his hospitalization. The QRS complexes in Figure 2 were nar-
row compared to the baseline ECG (Figure 1). This could be due to
slow junctional escape rhythm with normalization of RBBB conduc-
tion or ventricular escape rhythm resulting in matched conduction
delay and narrow QRS complexes. The fact sheet for EUA for
Remdesivir recommends against coadministration of chloroquine



V. Selvaraj et al.

Caa e = T ar T v- 3 an O -

T moem moroarm o T e reeare——

Figure 3 Electrocardiogram done on Day 10 showing atrial fibrillation with ventricular rates between 52 and 58 b.p.m.

phosphate or hydroxychloroquine sulphate with Remdesivir due to
risk of reduced antiviral activi‘cy.11 There are no known interactions
of Remdesivir with any of the other medications the patient was on.

The mechanism of cardiac disturbances in these patients is unclear.
One postulated mechanism is possibly related to Remdesivir’s affinity
towards the RNA polymerases and subsequent mitochondrial dys-
function, resulting in cardiotoxicity.'? Another possible explanation is
related to Remdesivir's resemblance to adenosine triphosphate.
Adenosine causes coronary vasodilation through its action on A2A
receptors on cardiac cells. Additionally, it has a short-lived effect on
the A1 receptors on cardiac cells, causing blockage of AV nodal con-
duction."® Remdesivir may influence the AV node through this mech-
anism, given its status as a nucleoside analogue. In our case, the
patient developed severe bradycardia within 24h of administering
Remdesivir, implying a temporal relationship. Moreover, the AV
block resolved spontaneously after 48h of discontinuation of
Remdesivir, consistent with the pharmacokinetics of its active
metabolites.

Conclusion

Little information exists regarding the potential cardiac toxicity of
Remdesivir. Baseline ECG should be obtained on all patients be-
fore initiating Remdesivir. Daily ECGs and close cardiac surveil-
lance of patients who develop severe bradycardia or AV block
are essential. Extra caution should be exercised in patients on di-
pyridamole due to the enhanced effect of adenosine on cardiac
cells. Discontinuation of the medication usually results in the

resolution of these cardiac disturbances. The decision to pursue
electrophysiological studies or to implant a pacemaker should be
made on an individual basis. Further investigation and research are
needed to assess the mechanisms surrounding cardiac toxicity and
Remdesivir in COVID-19 patients and in patients with pre-existing
cardiac comorbidities or AV block.
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Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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