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Remdesivir-Induced Bradycardia in COVID-19
A Single Center Prospective Study
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Sergio Severino , MD; Vincenzo Russo , MD, PhD

Remdesivir has been recently recognized as a benefi-
cial antiviral therapy for the treatment of hospitalized 
patients with coronavirus disease 2019 (COVID-19) 

with lower respiratory tract infection. Cardiac disorders 
(including atrial fibrillation, supraventricular arrhythmias 
and other nonspecific arrhythmias) as adverse events 
occurred in 2.6% of the patients treated with remdesi-
vir.1 Recently, the occurrence of marked sinus bradycar-
dia has been associated with remdesivir administration.2 
The aim of our single-center prospective observational 
study was to evaluate the incidence and clinical impact of 
arrhythmic events in hospitalized patients receiving rem-
desivir treatment for COVID-19.

The data that support the findings of this study are 
available from the corresponding author upon reason-
able request.

We prospectively included 166 consecutive labo-
ratory-confirmed COVID-19 patients hospitalized at 
Cotugno Hospital, Naples—Italy, from September 15 to 
December 1, 2020, 100 patients received remdesivir 
treatment according to Italian Medicines Agency indica-
tions,3 66 patients could not be treated with remdesi-
vir due to the late hospital admission (beyond 10 days 
from the symptoms onset). All patients were treated with 
azitromicin 500 mg daily for 6 days, dexamethasone 
8 to 16 mg per day depending on the severity of the 
COVID-19 pneumonia and heparin (therapeutic dose if 
pulmonary embolism was documented). Clinical evalua-
tion, laboratory examinations, and 12 leads ECG were 
performed before (at hospital admission) and on the fifth 
day of therapy (from 8 to 11 am). All data are shown in 
Table. The distribution of continuous data was tested 
with the Kolmogorov–Smirnov and the Shapiro-Wilk 

test. Normally distributed variables were expressed as 
mean±SD, whereas non-normal distributed ones as 
median and interquartile range. Categorical variables 
were reported as numbers and percentages. Continuous 
normally distributed variables were compared by using 
the Student t test; differences between non-normally dis-
tributed variables were tested with the Mann-Whitney U 
test. Categorical variables were compared with χ2 test, or 
Fisher exact test, when appropriate. For all test, a P value 
<0.05 was considered statistically significant.

The statistical analyses were performed with IBM 
SPSS software (SPSS, version 20; IBM, NY). Informed 
consent was obtained under the institutional review 
board policies of hospital administration. There were no 
significant differences in baseline clinical characteris-
tics between remdesivir and control group, expect for 
D-dimer value (216 [86–482] versus 274 [160–744] 
ng/mL; P=0.03). On the fifth day, remdesivir group 
showed higher incidence of sinus bradycardia compared 
with control group (21% versus 3.0%; P=0.001), despite 
the higher PaO2/FiO2 ratio values (313.2±75.9 versus 
213.1±75.6; P=0.0001). In the remdesivir sub group, 4 
of 21 patients (19 %) experienced extreme sinus bra-
dycardia, defined as heart rate <50 bpm. No significant 
differences in electrocardiographic parameters, incident 
arrhythmias, thromboembolic events and in-hospital 
mortality were reported between the 2 groups. The rem-
desivir group has been dichotomized into 2 sub-groups 
according to the incident sinus bradycardia. Patients 
with sinus bradycardia were more frequently female 
(29% versus 10%; P=0.03); they showed lower resting 
heart rate (75.2±12.9 versus 83.9±12.7 bpm; P=0.006) 
and higher D-dimer value (395 [203–1806] versus 180 
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[110–372] ng/mL; P=0.008) at admission; however, at 
univariable regression model only male sex (relative risk, 
0.28 [95% CI, 0.85–0.93]; P=0.038) was associated to 
reduced risk of incident sinus bradycardia. The multivari-
able model could not be performed due to low rate of 
adverse events. The heart rate reduction (considered 
as delta heart rate before and after remdesivir admin-
istration) was 22 bpm (11.5–31.0, interquartile range) 
and 9 bpm (0–18.0, interquartile range), in the brady-
cardia group and in nonbradycardia group, respectively 
(P=0.001). We performed a sub-analysis in the whole 
population considering only patients with body tempera-
ture <37.2 °C at admission and we still found a significant 
heart rate reduction after remdesivir was started (from 
81 to 70 bpm; P<0.0001). In all cases, sinus bradycardia 
was reversible at remdesivir discontinuation. No patients 
were sedated or required blood pressure support during 
remdesivir treatment. No patients required temporary 
pacemaker, neither presented hemodynamic instability 
or ventricular arrhythmias. Patients with sinus bradycar-
dia did not show significant differences in intensive care 
unit admission rate (9.5% versus 10.1%; P=0.94) and 
overall mortality (9.5% versus 8.9%; P=0.92) compared 
with those without remdesivir induced bradycardia. The 
in-hospital stays were similar between the 2 sub-groups 
(21.4±6.5 versus 20.3±5.9 days; P=0.48). Remdesi-
vir related incident sinus bradycardia might be due to 
its status of nucleoside analogue that resembles ATP, 
justifying its negative reversible chronotropic effect on 
sinus node cells.4 According to our findings the incident 
sinus bradycardia following remdesivir administration 

did not seem to impact on patients’ prognosis in terms 
of intensive care unit admission and in-hospital mor-
tality. Our results, despite the limitation of potential 
confounding factors, support a safe use of remdesivir 
among patients with COVID-19 in a real-world setting. 
Further studies with larger sample sizes are needed to 
elucidate the safety profile of remdesivir with regard to 
cardiovascular events, especially in patients with preex-
isting arrhythmic disorders.
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Table. Characteristics of the Study Population; PaO2/FiO2 Ratio of Arterial Oxygen Partial Pressure (PaO2 in mm Hg) to Frac-
tional Inspired Oxygen (FiO2 in %)

Variables
Remdesivir group, 
n: 100

Control group, 
n: 66 P value

Remdesivir induced 
bradycardia sub-
group, n: 21

Remdesivir no- 
induced bradycardia 
sub-group, n: 79 P value

At admission

 Age, y 65±11 60±10 0.51 65±8 60±11 0.11

 BMI, kg/m2 26.0 (24.6–29.4) 25.5 (24.2–28.5) 0.43 25.2 (24.9–26.4) 26.0 (24.5–29.4) 0.32

 Male, n (%) 86 (86%) 50 (75.7%) 0.09 15 (71%) 71 (90%) 0.03*

 Arterial hypertension, n (%) 56 (56%) 35 (53.0%) 0.70 12 (57.1%) 44 (55.7%) 0.90

 Diabetes, n (%) 17 (17%) 12 (18.2%) 0.96 3 (14.3%) 14 (17.7%) 0.70

 Beta blockers, n (%) 32 (32%) 18 (27.3%) 0.51 5 (23.8%) 27 (34.2%) 0.36

 Antiarrhythmic drugs, n (%) 13 (13%) 8 (12.1%) 0.86 1 (4.8%) 12 (15.2%) 0.21

 D-dimer, ng/mL 216 (86–482) 274 (160–744) 0.03* 405 (60–1211) 191 (86–379) 0.24

 Temperature, °C 37.1±0.6 37.2±0.5 0.09 36.9±0.8 37.1±0.6 0.26

 Heart rate, bpm 82.1±13.1 80.1±10.0 0.31 74.6±12.4 83.9±12.7 0.004*

 PaO2/FiO2 ratio 159.0±67.7 150.8±56.2 0.40 154.6±55.7 160.2±8.1 0.71

At day 5

 Incident sinus bradycardia, n (%) 21 (21.0%) 2 (3.0%) 0.001* … … …

 Incident QTc prolongation† 20 (20.0%) 10 (15.2%) 0.43 2 (9.5%) 18 (22.8%) 0.17

 D-dimer, ng/mL 224 (131–585) 276 (160–489) 0.23 395 (203–1806) 180 (110–372) 0.008*

 Temperature, °C 36.3±0.5 36.3±0.4 0.79 36.1±0.5 36.3±0.5 0.99

 Heart rate, bpm 71.5±16.4 76.6±10.8 0.027* 53.1±4.6 76.3±14.9 0.0001*

 PaO2/FiO2 ratio 313.2±75.9 213.1±75.6 0.0001* 313.4±104 313.2±71 0.41

During hospitalization

 Diurnal telemetry HR—day 2, bpm 78.8±10.9 78.2±9 0.73 70.7±10.1 80.5±10.3 0.0001*

 Diurnal telemetry HR—day 3, bpm 75.1±10.5 77.6±9.1 0.11 65.1±7.9 77.9±9.2 0.0001*

 Diurnal telemetry HR—day 4, bpm 71.7±11.6 77.0±9.5 0.005* 59.0±5.8 76.0±9.6 0.0001*

 Diurnal telemetry HR—day 5, bpm 70.8±15.2 77.6±9.0 0.010* 64.9±7.7 78±8.9 0.0001*

  Diurnal telemetry HR—day 8, bpm 
(after 72h stopping remdesivir)

75.5±9.0 76.6±6.9 0.09 69.2±10.4 72.1±17.57 0.48

 ICU admission 10 (10.0%) 3 (4.5%) 0.20 2 (9.5%) 8 (10.1%) 0.94

 Pulmonary embolism 7 (7.0%) 5 (7.6%) 0.88 1 (4.8%) 6 (7.6%) 0.65

 Atrial fibrillation 10 (10.0%) 8 (12.1%) 0.68 3 (14.3%) 7 (8.9%) 0.46

 Death 9 (9.0%) 5 (7.6%) 0.74 2 (9.5%) 7 (8.9%) 0.92

 In-hospital stay, d 20.5±6.0 26.7±6.5 0.0001* 21.0±6.4 20.4±5.9 0.71

BMI indicates body mass index; HR, heart rate; and ICU, intensive care unit.
*Indicates statistically significant values; †>450 ms for male and >460 ms for female (EKG performed on fifth day).




