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Abstract
Covid19 is still one of the major public health problems of all countries nowadays. The most common cardiac 
manifestations reported till now are acute coronary syndrome, myocarditis, and arrhythmia. The prevalence 
of COVID-19 induced arrhythmias is different in recent reports and varies from benign sinus tachycardia to 
more ominous cases of severe bradycardia or even malignant ventricular arrhythmias. Here in, we describe 
a case of complete heart block in severe covid-19 pneumonia and review all recent relevant case reports 
published to date in order to understand the probable mechanisms and contributing factors of this rare 
complication of the disease.
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Case Report

Introduction
In December 2019, Coronavirus Disease 2019 
(COVID-19) emerged in Wuhan, China, and 
on March 11, 2020, the World Health Orga-
nization (WHO) declared the COVID-19 out-
break a pandemic.1 The COVID-19 pandem-
ic has affected people worldwide and caused 
countless hospitalizations and deaths.2
This disease is caused by a new coronavirus 
subtype that manifests as fever, cough, and 
breathing difficulties. 3 Although pulmonary 
symptoms are the most prevalent clinical man-
ifestations of  the new coronavirus, there have 
been reports of  extra-pulmonary involvement, 
including thromboembolic events, myocar-
dial dysfunction, arrhythmia, acute coronary 
syndrome, acute kidney injury, gastrointesti-
nal symptoms, and dermatological problems, 
among others. 4, 5

Once the disease has affected the cardiovascu-
lar system, cardiac arrhythmias are among the 
most serious complications. 6-8 In the current 
study, we first describe a case of  complete 

heart block with severe COVID-19 pneumonia 
and otherwise normal cardiac structure, fol-
lowed by a review of  all relevant case reports 
published to date to determine the likely mech-
anisms and contributing factors underlying this 
rare complication.

A 68-year-old male with a history of  diabetes 
and renal transplant presented to our emergen-
cy department complaining of  extreme fatigue 
and shortness of  breath. Before admission, the 
patient had been experiencing flu-like symp-
toms, diarrhea, and extreme weakness for five 
days; COVID-19 RT-PCR and IgM antibody 
tests were positive.
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Outpatient laboratory assessment revealed 
near-normal findings except for significant 
hyponatremia and moderate chronic anemia 
(Cr=1.4 mg/dl, K=4.6 meq/l, Na=124 meq/l, 
WBC=6700, lymph=39%, BS=190 mg/dl, 
Hb=8.9 g/dl). The patient’s initial vital signs 
at the time of  admission were significant for 
severe hypotension (70/30mmhg), bradycardia 
(35 bpm), and hypoxia (70% oxygen saturation 
on arterial blood gas examination).
By applying emergency face mask supplement 
oxygen, his saturation improved momentarily 
to 90%, allowing us to implant a temporary ve-
nous pacemaker (TPM) in our catheterization 
laboratory due to a complete heart block on his 
initial ECG (Figure 1).

Several years ago, he was prescribed oral anti- 
glycemic, immunosuppressive, and diltiazem 
medications, but he refused consumption at 
the onset of  his symptoms due to extreme an-
orexia and nausea.
After TPM placement stabilized his heart 
rhythm, his blood pressure temporarily in-
creased to 90/40 mmHg, and we were able to 
perform a chest CT scan to determine the cause 
of  his persistent hypoxia. The scan revealed 
bilateral patchy and nodular consolidations in 
both central and peripheral zones, interlobular 
septal thickening, and pleural effusion, all of  
which were suggestive of  COVID-19 pneumo-
nia and probable bacterial or fungal superinfec-
tion (Figure 2).

 

 

Figure 1. ECG at the presentation consistent with CHB
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In addition, echocardiography was performed 
to identify the potential underlying cardiac in-
volvement as the cause of  his complete heart 
block. However, it was unremarkable, with pre-
served left ventricular ejection fraction, mod-
erate chronic mitral regurgitation, and normal 
size and function of  the right ventricle without 
effusion. Despite initial supportive therapies 
and functional TPM, his oxygen saturation and 
blood pressure gradually decreased after 10 
hours of  admission, necessitating endotracheal 
intubation and vasopressor infusion. Unfortu-
nately, the patient died several hours later due 
to severe respiratory failure.

Although the lungs are the primary organs 
affected by COVID-19 disease, the cardiovas-
cular system is also impacted by this novelvi-
rus.7 Cardiacmanifestationsincludeacute coro-
nary syndrome, myocarditis, congestive heart 
failure, venous thromboembolic events, and 
arrhythmias.8 There have been numerous re-
ports of  arrhythmias in myocarditis caused by 
the influenza virus, Epstein-Barr virus (EBV), 
and human immunodeficiency virus (HIV)9, 
but high-grade atrioventricular (AV) block is 
uncommon in the aforementioned viral infec-

tions.
After sinus tachycardia, atrial fibrillation 

(AF), Brady arrhythmias (e.g., sinus bradycar-
dia), and nonsustained ventricular tachycardia 
(NSVT) are the most common arrhythmias re-
ported in COVID-19.6 The precise mechanism 
of  the arrhythmia caused by COVID-19 is not 
completely understood; however, viral myocar-
ditis, ischemia-induced AV block, electrolyte 
disturbance, as well as medication side effects, 
and hypoxia are among the potential causes.9

To date, there have been only 12 published 
case reports of  complete heart block (CHB) 
in COVID-19 patients (including the current 
study). Two of  these cases were observed 
during the recovery phase of  the disease (af-
ter two months), while the remaining cases 
occurred during the acute phase.10-19 In addi-
tion to our case where the patient died despite 
early TPM placement, two other cases report-
ed patients who died from severe COVID-19 
pneumonia despite having sinus rhythm prior 
to death15, 19; all other patients were discharged 
from the hospital without a major cardiac 
event. Half  of  the reported cases did not expe-
rience severe hypoxia or intubation prior to the 
onset of  CHB.11-14, 16, 18

These findings suggest that CHB can oc-
cur even after complete disease recovery, most 

Discussion

 
Figure 2. A chest CT scan of the patient reveals patchy bilateral infiltrations in favor of COVID-19 pneumonia
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likely due to post-infection myocarditis12 and 
that the possible mechanism of  death or intu-
bation in these patients is not related to CHB 
itself; this hypothesis contrasts with Pavri’s 
study, which concluded that involvement of  
the cardiac conduction system by COVID-19 
may be a marker of  increased mortality20, as 
most case reports of  this complication have 
been discharged and followed up without sig-
nificant sequels.

From all discharged case reports who expe-
rienced CHB during hospitalization, half  were 
treated with a permanent dual chamber pace-
maker (PPM) due to persistent CHB13,14,16-18, 
while the other half  were free of  bradyarrhyth-
mia even after four weeks of  follow-up.10-12,15,19.

Only one patient out of  13 who received 
PPM and were monitored for an average of  
one month was predominantly in sinus rhythm, 
while the rest were dependent on the paced 
rhythm.14, 18 The mentioned case of  transient 
CHB was diagnosed as viral myocarditis by 
cardiac magnetic resonance imaging (CMR), 
which may suggest that in the case of  myocar-
ditis as a potential underlying cause for CHB, 
COVID-19 patients may benefit from close 
monitoring of  symptoms and hemodynamic 
parameters in addition to supportive cares be-
fore PPM placement.13

The majority of  reported cases of  advanced 
AV block (8 of  13) occurred in patients who re-
ceived drugs with possible effects on AV node 
conduction, such as sedatives, amiodarone, 
digoxin, beta-blockers, calcium channel block-
ers, and antiviral medication, prior to the onset 
of  CHB (e.g., hydroxychloroquine, azithro-
mycin, remdesivir). Onepatient (63-year- old 
male) with chronic atrial fibrillation rhythm 
and sick sinus syndrome required PPM prior 
to referral to a rehabilitation center.17 Before 
death or discharge from the hospital, the re-
maining patients were all in sinus rhythm.11, 12, 

15, 16, 19 Among four patients with no reversible 
cause for CHB who were still alive, only one 
(a 72-year-old female) was discharged without 
PPM treatment due to the transient nature of  
the conduction abnormality.10, 13, 14, 18

We recommend that physicians be aware of  
the possibility of  considering PPM as a final 

rhythm control therapy for COVID-19 pa-
tients with persistent advanced levels of  con-
duction disturbance without probable revers-
ible mechanisms. Larger cohort studies with 
longer follow-up periods are required to make 
this hypothesis a consensus recommendation.

Most COVID-19 patients with CHB were 
male (10 out of  13). The majority had other-
wise normal cardiac structure (9 out of  13 cas-
es) and no prior medical history. In contrast, 
myocarditis and pulmonary embolism were re-
ported in three and one patient, respectively, as 
possible mechanisms of  conduction abnormal-
ity.11-13 In the majority of  cases, laboratory find-
ings other than cell blood counts were within 
normal ranges, except for hyponatremia, which 
was an incidental finding in both Haddadin’s 
case report and ours14, and multi-organ failure 
in the other two patients in a case series study.15

Another case of  hyponatremia in a 
COVID-19 patient due to adrenal insufficiency 
(AI) secondary to a pituitary macroadenoma 
that was not accompanied by CHB and, there-
fore, unrelated to our review was reported.21 In 
most cases, cardiac enzyme and troponin levels 
were within normal limits (except for 4 cases 
of  definite myocarditis and pulmonary embo-
lism discussed before). This evidence supports 
the possibility of  an inflammatory process sec-
ondary to the direct invasion of  the virus into 
the cardiac conduction system, without affect-
ing the heart muscle in the majority of  cases, 
and may explain the normal values of  cardiac 
enzymes in the majority of  CHB cases without 
underlying viral myocarditis.

As AV node involvement in other infec-
tious etiologies, such as Lyme disease, is now 
well recognized via electrophysiological studies 
on patients with Lyme carditis22, it may support 
similar patterns and mechanisms of  cardiac 
involvement in the novel coronavirus. Future 
electrophysiology studies can help us under-
stand the exact mechanism of  COVID-19 con-
duction system involvement in the new vacci-
nation era against this ominous pandemic.
1- As a result of  compiling all of  these data, we 

can conclude the following about this rare 
complication of the disease, which requires 
confirmation by additional large-scale stud-
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ies: 1- Advanced AV block is best treated as 
a complication of  COVID-19 pneumonia 
rather than as a side effect of  administered 
antiviral drugs or required sedatives during 
intubation; male patients may be more sus-
ceptible.

2- CHB may occur even after complete re-
covery from the disease, most likely due to 
post-infection myocarditis despite negative 
PCR.

3- The potential mechanism of  death or intu-
bation in COVID-19 patients is unrelated 
to CHB.

4- In the case of  transient and stable CHB, 
myocarditis should be considered (in addi-
tion to other reversible causes) as a poten-
tial underlying cause of this complication, 
and cases with a confirmed diagnosis of  
myocarditis may benefit from delayed PPM 
placement, in addition to close monitoring 
and other supportive cares.

5- Future electrophysiology studies can help 
us comprehend the precise mechanism by 
which the COVID-19 conduction system is 
involved in the new vaccination era against 
this ominous pandemic.

Even in the absence of  viral myocarditis or 
ventricular dysfunction, complete heart block 
may be a complication of  COVID-19 pneu-
monia. It is unknown whether this is associat-
ed with a poorer patient prognosis. However, 
it is preferable to treat it as a complication of  
COVID-19 pneumonia rather than as a side ef-
fect of  antiviral or sedative drugs. According to 
reported cases, it may occur even a few months 
after the disease has been completely treated.
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