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ABSTRACT

COVID-19 is a global pandemic caused by a strain of corona virus known as severe acute respiratory syndrome corona 
virus 2 (SARS-CoV-2). It has affected billions of individuals worldwide. SARS-CoV-2 has common biological 
characteristics with SARS-CoV, which caused the 2002 outbreak of severe acute respiratory syndrome. This includes the 
system of cell entry, which is triggered by binding of the viral spike protein to angiotensin-converting enzyme 2. COVID-
19 has been associated with cardiovascular disease, which can lead to worse outcomes and increased risk of death in 
patients with pre-existing cardiovascular disease. COVID-19 disease can cause cardiovascular derangement in form of 
cardiac arrhythmia, acute viral myocarditis or thrombogenic – ischaemic events. In this review, we have tried to 
summarise the current understanding of and pathophysiology of cardiac arrhythmias in COVID-19 and potentially 
finding out the root cause and management strategy.
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Figure 1: Cardiac Injury in COVID-19
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Figure 4: Purported Pathophysiology of Arrhythmias in COVID -19
(Copyright © 2020 The Authors. Journal of Arrhythmia published by John Wiley & Sons Australia, Ltd on behalf of Japanese Heart Rhythm Society)

21Figure 3: Association of Cardiovascular Disorders with COVID-19
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Common Observations

 QTc Prolongation – In a New York multicentre 
cohort, they saw that out of 4250 patients enrolled in 
the study, 6.1% (260) patients reported a corrected QT 

22of above 0.5s on initial presentation . But in a different 
study of 84 patients, the baseline QTc of those patients 

23before taking HCQ and Azithromycin was 435 ms .

  Atrial Fibrillation - 31,000 COVID-19 patients were 
studied in a large study conducted in USA saw 5.4% of 
them developing new onset AF while they were 

24hospitalized for the first time . A meta-analysis of 
various observational studies with around 21,653 

25patients of COVID-19, AF percentage was 11% .

  Ventricular Tachycardia and Ectopic Conduction – 
Non sustained VT was about 15.4% in a single centre 
study done on 143 patients, they also reported 1.4 
percent patients of ventricular fibrillation and 28.8% 

26of patients with ventricular tachycardia .

  Brady arrhythmias – Scarce data is available for 
Bradyarrhythmias in COVID-19, but a single centre 
study of 143 patients observed 1.4% patients 
developing atrio -ventricular block and 0.7% patients 

27suffering from sinus arrest .

 In Hospital Cardiac Events – A study of 7000 
COVID-19 patients from a single centre in United 

28States – 9 patients suffered cardiac arrest . In another 
cohort study conducted in China, there were 136 
critically ill patients of COVID -19 enrolled. The study 
evaluated cardiac events in those patients, out of which 
majority of cardiac arrests were respiratory in origin, 
initially presenting with non-shockable rhythm. 
(Around 90% with asystole). Only 13% patients 
showed return of spontaneous circulation and as little 
as 1% patients survived with intact neurological 
function - Giving us an idea of the gravity of the 

29situation .

  Outpatient Cardiac Events – A study from Italy 
states around 60% increase in outpatient cardiac arrest 

30rates especially during the 2020 wave . Around 
average incidence of Out – of – Hospital cardiac arrest 
was higher than 52% in the year 2020 according to a 

31study conducted in France .

Pre existing cardiac conditions is the most common risk factor. 
Presence of any cardiovascular complication along with 
COVID -19 can predispose to developing arrhythmogenic 

32events .  Atrial arrhythmias are more seen in severe COVID-
19 pneumonia requir ing mechanical  vent i la t ion. 
Predisposition to arrhythmia can be because of sepsis and 

33septic shock, severe hypoxia or SIRS . Electrolyte 
disturbances are more prone to develop into cardiac 
arrhythmias and even drugs that increase the QT intervals 
increases the risk to develop polymorphic VT.

Interestingly it is seen that Remdesivir, the most commonly, 
judiciously and relentlessly used antiviral in COVID-19 can be 

34,35a risk for causing Bradycardia . But the claim was also 
3 6 , 3 7rejected in a series of large randomized trials . 

Channelopathies (Such as Brugada Syndrome) can be dormant 
and gets precipitated in presence of fever leading to QT 

38,39prolongation due to COVID -19 .

Viral Cardiac Injury: A Possible Initiator

COVID-19 being a primary respiratory insult, symptoms 
usually begin with URTI mimics. But there are isolated reports, 
compiled by Inciardi et al which suggests that there can becases 

40with solely cardiac symptoms . Functional and structural heart 
alterations have been reported in COVID-19 by many authors. 

41,42 
This includes Heart Failure and also instances of Takotsubo 

43,44 42
cardiomyopathy  and the most dreaded of all Acute MI .

In the SARS infection, tachycardia was seen as the most 
prevalent ECG pattern, fortunately self limiting, but the 

45
incidence was high at around 72% .Bradycardia was much less 

46
seen, highest being 15% . Along with these SARS also showed 
sudden cardiac death, QT prolongation, atrial fibrillation and 

47,48ectopic conduction .

Cardiac Arrhythmia in COVID-19 was first described by Wang 
49et al.  with an incidence of 17%. In critical patients, normal 

50ECGs were only 26% according to a recent study . Along with 
incidence, cardiac arrhythmia is associated with increased risk 
of hospital mortality when compared to sinus rhythm ECGs  

51
(Odds 1.95, CI 95% 1.33-2.86) .

Tachyarrhythmias

Just COVID-19 alone causes a base heart rate to increase at 
49,52

around 80-88 bpm even with a sinus rhythm . Even average 
heart rate in critical COVID -19 patients was higher than 

49asymptomatic or ward patients . Confirming these findings, a 
53study  reported 3 patients with tachycardia out of the 17 

enrolled, and 2 patients with atrial fibrillation and heart rate 
around 160. Out of these two AF, one patient had persistent AF, 
but the other patient had the index finding. One can argue that 
due to pyrexia, base heart rate in COVID -19 can be elevated, 
but the author states that the increase is disproportionate to the 
rate of temperature rise.

54
Colon et al. , studied atrial arrhythmia related outcomes 
extensively. In his study, 19 patients out of 165 patients 
developed atrial tachyarrhythmias. Out of those 19 patients, 6 
patients had hemodynamic collapse due to atrial flutter and 12 
patients had atrial fibrillation, and 1 patient had atrial 
tachycardia.

The excerpt should be that atrial conduction abnormalities are 
very common in COVID-19 and they can also occur without a 
pre-existing cardiac dysfunction, maybe there are 
electrophysiological alterations by SARS-Cov-2 leading to 
such.
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Conduction Blocks

According to a report50 incidence rate of cardiac arrhythmias 
is from 15-30% in COVID-19. Out of these AV conduction 
blocks were the most numerous (11.8%). A case study from 
Iran reported a child who suffered from severe left ventricular 

55pathology and complete heart block ; another case talked 
56about transient complete heart block in a COVID-19 patient . 

Similarly a 21 year old female reported multiple VPC 
(Ventricular premature complexes) with non-specific 

57conduction blocks . Bradyarrhythmias however rare but has 
been reported as such in isolated instances. 

ST-T Discordance

ST-T manifestations was commonly seen in ECGs (41%) 
58reported by Wang et al. . Out of those 5 patients developed 

Acute MI. ST elevation was seen in 18 COVID-19 patients, 
out of which 13 patients passed away (9 deaths were non-

59coronary) in a similar case series . An interesting case 
report60 which wrote about a 61 year old male who presented 
to the hospital with Brugada syndrome morphology in ECG 
which transferred into a Atrioventricular Nodal Re-entrant 
Tachycardia (AVNRT), had no explanations of origins of this 
manifestation. Many reports of deaths are there due to ST 

61Elevation in COVID -19 .

Further Discussion on QT Prolongation
50QT interval was around 454 ms in the study by Li et al.  As 

discussed earlier, antimicrobial and antiparasitic agents 
commonly used in COVID-19 are widely suspected to be the 
major cause of QT Prolongation in COVID-19. For HCQ even 
there is suggesting evidence available denoting prolonged 

62QT .
63 In a double blinded parallel study Borba et al. evaluated the 

risk of chloroquine. They found out that in corrected QT  was 
prolonged in 11% patients out of the low dosage group (450 
mg Twice daily for the first day and then once daily for the next 
4 days), and 19% patients in the high dosage group (600 mg 
BD) developed QT prolongation. There were 3 patients in the 
high dose group who developed ventricular tachycardia, and 
out of the 5 with pre-existing heart conditions – 3 patients died. 

As a common practice in SARS, eventually even followed in 
COVID-19, HCQ was given concurrently with Azithromycin, 
and the combination is proven to have higher risk of 

64developing QT prolongation . QTc more than 500 ms was 
observed after an average of 3.6 days of admission of 
HCQ+Azithromycin. Severely prolonged QT is a harbinger 

65for malignant arrhythmias and sudden cardiac death .

Malignant Arrhythmias

Comorbidities along with COVID-19 worsen the disease 
progression, treatment effectiveness and outcomes 

13significantly. Guo et al.  reported malignant arrhythmias 
initially in COVID-19 with an incidence of 5.9% comprising of 

66ventricular fibrillation and VT. In a study by Du et al.  2.46% 
of patients dying from COVID-19 had malignant arrhythmias 
as their primary cause SARS CoV-2 as compared to SARS is 
more likely to cause arrhythmic complications such as heart 
bocks, QT prolongation and malignant ventricular 
tachyarrhythmia as mentioned above. 

There are currently only a few ECG records available for 
COVID-19 patients, and the reported rates of various 
arrhythmia types vary between researches. Due to the non-
homogeneous characteristics of the cases that were chosen for 
investigations, the limited sample size, and the absence of 
continuous ECG monitoring data, this is probably the case. A 
single ECG analysis is not sufficient. To more accurately 
determine the kind of arrhythmias, dynamic ECG monitoring is 
necessary. According to the information that is currently 
available, COVID-19's clinical course progresses quickly, and 
ECG abnormalities found during hospitalisation may serve as 
an indicator of the disease's severity.

A serious COVID-19 patient's prognosis is likely to be bad if 
they exhibit pathophysiological alterations resembling severe 
myocardial injury or ECG manifestations such as heart blocks, 
QT interval prolongation, or ventricular arrhythmia. So, it is 
advised that clinicians carry out a thorough examination and 
that they be vigilant for potentially fatal ventricular arrhythmia 
storms.

Management Strategies

1. Diagnosis

Clinicians must keep a close lookout for any potential rhythm 
irregularities in COVID-19. 7% of COVID patients presented 

67with palpitations initially . About 4% of COVID-19 patients 
had a history of previous cardiac event, making them 
potentially more vulnerable to developing new rhythm 

68problems . Thus, it is necessary to gather crucial clinical data, 
including baseline ECGs, a thorough medication history, 
particularly for drugs that can cause electrocardiographic QT 
prolongation, previous incidence of arrhythmia, unexplained 
syncope, and family history of untimely SCD. In order to avoid 
negative clinical outcomes, patients with pre-existing 
cardiovascular illnesses need to have their ECG manifestations 
and possible risk of cardiac arrhythmias carefully monitored.

The evaluation of hospitalised individuals or those who may be 
more susceptible to cardiac arrhythmias requires a baseline 
examination. Close watch for cardiac arrhythmias should be 
carried out in patients with COVID-19 if they exhibit 
palpitations, light-headedness, or even unexplained syncope. A 
somewhat prolonged QTc on baseline ECG examination may 
be treated with medicine and electrolyte management. 
Medications that further prolong the QTc should be avoided if 
it is already considerably prolonged. Nonetheless, expert 
evaluation may allow administration with mitigating 
precautions.
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ECG needs to be carefully watched over in order to provide 
early warning and action. To lessen the risk of infection for 
front-line healthcare providers and other patients during the 
pandemic, unnecessary testing, such as serial ECGs, should be 
avoided. Therefore, individuals with COVID-19, particularly 
those with cardiac comorbidities, should undergo continuous 
ECG monitoring more often. Some professionals believe it 
could be possible to employ a mobile continuous telemetry 
monitor (MCOT) and handheld ECG device as a QT screening 

69,70tool in COVID-19 patients .

The following ECG signs might catch the attention of 
cardiologists and primary care doctors, according to 

71researchers from the National Centre for Gerontology : 
Continuous, coupled, pleomorphic, or multifocal premature 
contractions; Atrioventricular reentrant tachycardia; atrial 
flutter/atrial fibrillation; QRS complex low voltage; abnormal 
Q waves and wide QRS complex (QRS > 120ms); continuous 
ECG monitoring. ST-T changes accompanied by continuously 
dynamic changes in two or more leads (I, II, aVF, V5) with R 
waves dominance. 

The presence of paroxysmal tachycardia or an increase in 
pulse rate that does not correspond to the illness severity status 
should also be taken into consideration in patients. Early 
detection of arrhythmia and high-risk ECGs, as well as prompt 
treatments, are very significant.

2.  Prevention and Management

So far, no specific antiviral drugs or vaccines have been 
confirmed to benefit COVID-19 except for symptomatic relief 
and supportive treatments. The treatment guidelines for 
COVID-19 published by The National Institutes of Health 
(NIH) determined that no drug(s) has been proven to be safe 
and effective for treating COVID-19 at present. Although 
reports have appeared in the medical literature asserting 
success fu l  t rea tment  o f  COVID-19  by  mul t ip le 

72,73medications , additional evidence from ongoing clinical 
trials will be needed to identify the optimal treatment. Several 
antiviral agents and immunomodulating therapies are 
currently under clinical investigation.

The COVID-19 Treatment Guidelines Panel recommends 
against the use of the following drugs for the treatment of 
COVID-19: the combination of HCQ plus azithromycin 
because of the potential for toxicities, except in the context of a 
clinical trial; Lopinavir/ Ritonavir or other human 
immunodeficiency virus (HIV) protease inhibitors because of 
unfavourable pharmacodynamics and negative clinical trial 

74 data .

Tempered with concerns of increased risks of QT prolongation 
and development of TdP, it is necessary to discontinue 
unnecessary medications which may also increase the risk of 
arrhythmias. If this combination proves to be life-saving for 
COVID-19 patients, monitoring the QT interval to allow 
patients to receive combination therapies will be critical.

Certainly, the use of combination therapies with azithromycin 
and CQ or HCQ in high-risk patients must be carefully weighed 
against the risks. The higher dosage of CQ should not be 
recommended for critically ill patients with COVID-19 
because of its potential safety hazards, especially when taken 
concurrently with azithromycin and oseltamivir. The late 
sodium channel-blocking drugs like mexiletine have been 

75proposed to be used if the QT interval prolongs . A temporary 
transvenous pacemaker may be necessary to overdrive pace if 
the patient is bradycardia with premature ventricular 
complexes. Careful attention to serum electrolytes, heart rate, 
and monitoring of QTc intervals may allow administration of a 
full course of these drugs.

Prevention or treatment of arrhythmias in COVID-19 patients 
should include optimization of supportive treatments, 
including bed rest, maintaining water and electrolyte balance, 
medication or physical cooling in patients with fever, oxygen 
supplementation in patients with hypoxia or dyspnoea, and 
non-invasive or invasive ventilator support treatment where 
indicated. For patients with sinus tachycardia, Ivabradine may 

71be used for rate management . Diltiazem, Propafenone, or 
Verapamil were also considered first in patients with atrial 

76premature beats or tachycardia without cardiac disease . Beta-
blockers should be used with caution in patients with COVID-
19 combined with sinus or atrial tachycardia. If the patient 
shows sustained VT, intravenous infusion of amiodarone and 
other antiarrhythmic medications may be given, electrical 
defibrillation can be used if it necessary. If VF occurs, 
cardiopulmonary resuscitation should be initiated and 
defibrillation should be initiated immediately. If patients with 
severe bradycardia resulting in dizziness, amaurosis, syncope 
and other symptoms, can be given atropine, isoproterenol, and 
other drugs to increase the heart rate or a temporary venous 
pacemaker may be placed.

CONCLUSION

Public health is at risk from COVID-19 outbreaks, but 
extrapulmonary symptoms and their long-term effects are 
frequently disregarded. One of the frequent and even life-
threatening consequences of COVID-19 is cardiac 
arrhythmias. We recommend routine cardiac rhythm 
monitoring by front-line clinicians since the information may 
help determine whether arrhythmic problems from COVID-19 
are a separate predictor of unfavourable outcomes. To lower 
mortality, prompt diagnosis and treatment are of utmost 
importance. Here, we offer a summary of possible 
pharmacological and interventional approaches to solving this 
issue. The antiviral properties of several drugs are now being 
studied, along with possible negative effects such QT 
prolongation.
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