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Case Report

First reported case of COVID-19
induced permanent third-degree
atrioventricular (AV) block in a young patient
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Abstract: SARS-CoV2 virus, COVID-19, was first reported in Wuhan, China in 2019. The most common symptoms
of COVID-19 are dry cough, fever, and diarrhea that occur within 2-14 days of exposure. Primary infection from
COVID-19 develops in the respiratory tract. Cardiovascular disease has become a more prominent manifestation
of COVID-19 infection, however very little is known regarding the impact of COVID-19 on the cardiac conduction
system. We present a young patient with COVID-19 who developed a permanent third-degree Atrioventricular (AV)
heart block. This report is the first documentation of COVID-19 induced permanent third-degree heart block in a

young male.
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Introduction

In December 2019, SARS-CoV-2, a new strain
of coronavirus was identified in Wuhan, China.
By March of 2020, the World Health Organi-
zation (WHO) declared the COVID-19 outbreak
a pandemic. According to the WHO as of
February 7, 2022, 410,565,868 cumulative
cases of COVID-19 infection have been con-
firmed with 5,810,88 deaths worldwide. As of
February 14, 2022, 77,707,349 had confirmed
COVID-19 infection in the United States with
919,255 deaths.

While the symptoms of COVID-19 can vary the
most common symptoms, including fever, dry
cough, and occasionally diarrhea, usually de-
velop within 2 to 14 days of exposure [1]. An
early study on clinical characteristics of COVID-
19 patients from Wuhan, China reported that
the primary infection develops in the respirato-
ry tract with resulting complications being pre-
dominantly acute respiratory distress and sec-
ondly arrhythmias, experienced in 44% of pa-
tients requiring intensive care [2]. While respi-
ratory complications are the main clinical mani-

festation of COVID-19, cardiovascular issues
including thromboembolic events, myocarditis,
and pericarditis are not uncommon. Cardiac
injury has been reported in 19.7% of patients
during hospitalization [3, 4].

Cardiac arrhythmias are common in patients
with COVID-19 infection. It appears to be rela-
ted to direct injury due to COVID-19 infection
and the multi-organ injury leading to arrhythmi-
as. Adverse reactions to multiple drugs used
in critically ill patients with COVID-19 infection
also play a role in the occurrence of cardiac
arrhythmias. A recent large study of 700 pati-
ents with COVID-19 receiving intensive care
revealed 9 cardiac arrests, 9 bradyarrhythmias,
25 incident atrial fibrillation, and 10 non-susta-
ined ventricular arrhythmias [5]. The occur-
rence of cardiac arrests was associated with an
increase in mortality.

The occurrence of bradycardia in patients with
COVID-19 infection is not uncommon. A retros-
pective case series of four patients with sig-
nificant bradycardia revealed mostly sinus bra-
dycardia occurring after 9 to 15 days post-
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admission [6]. All four patients were treated
sometime during their stay with propofol and
during bradycardia and 3 patients were recei-
ving corticosteroid therapy. The etiology of tran-
sient sinus bradycardia is multifactorial nee-
ding increasing awareness. There have been
case reports of patients developing cardiac
conduction abnormalities in the setting of
COVID-19 but there have been no reports of
patients experiencing permanent AV block and
only a few reports of young patients developing
transient or lesser degrees of AV block [1-3,
7-11]. Third degree AV block is diagnosed based
on atrioventricular dissociation with atrial elec-
trical activity not conducted into the ventricle.
It will lead to escape rhythm being initiated in
the AV junction or ventricle at much lower rate
than sinus rhythm. Escape rhythm initiation in
the left ventricle is usually very slow and wide
and is poorly tolerated. In most cases, urgent
temporary pacer insertion followed by a perma-
nent pacer insertion is necessary unless it was
related to a reversible cause. Junctional escape
rate is usually higher than ventricular escape
and is better tolerated. However, it is commonly
associated with dizziness, syncope, fatigue and
poor exercise tolerance that requires pacemak-
er insertion for definite treatment. In this case,
we present a young patient hospitalized with
COVID-19 who was found to have symptomatic
bradycardia secondary to permanent third-de-
gree atrioventricular (AV) heart block. The case
is presented without identifier and based on
IRB, consent is waved.

Case report

A 36-year-old athletic male mountain biker with
no significant past medical or cardiac history
suffered from upper respiratory symptoms 6
weeks before hospital admission. He had a
positive test by polymerase chain reaction
(PCR) for COVID-19 infection at that time. The
patient had received the second dose of the
Moderna vaccine at the end of May 2021. Two
months later, he suffered from severe fatigue
and persistent bradycardia at the time of his
positive COVID-19 testing with a heart rate (HR)
in the 30 s. He was diagnosed with a break-
through COVID-19 infection. His symptoms
gradually improved but his exercise tolerance
remained very limited and he could not raise
his heart rate appropriately with activities. Due
to persistent fatigue and bradycardia, he went
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to urgent care where he denied any significant
dizziness or syncope.

Initial diagnosis/assessment

He was found to be in third-degree Atrioven-
tricular (AV) block and was sent to our emer-
gency department. A repeat electrocardiogram
(EKG) confirmed the diagnosis of third-degree
AV block with junctional escape (Figure 1). The
patient was a very healthy young man in the
past with no previous EKG. His vital signs
included normal blood pressure and oxygen
saturation with a HR of 30-40 beats per min-
ute. His complete heart block did not respond
to atropine administration in the emergency
department. Further testing including a ch-
est x-ray, echocardiogram, complete metabolic
panel, complete blood count (CBC), and a thy-
roid-stimulating hormone (TSH), were all within
normal limits. Due to his stable condition, he
was discharged. His 30 days Holter monitor
showed persistent third-degree AV block. He
underwent treadmill stress testing using the
Bruce protocol on which he exercised for 12
minutes attaining a peak heart rate of 44 beats
per minute with persistent third-degree AV
block (Figure 2). His Lyme titer was negative.
His magnetic resonance imaging (MRI) test-
ing of his heart was completely normal without
any late gadolinium enhancement. After few
months of observation, his third-degree AV
block persisted leading to a permanent dual
chamber pacemaker insertion.

Treatment/management

Treatment of acquired third-degree AV block
is a class 1 indication for pacer insertion.
However, congenital third-degree AV blocks are
usually asymptomatic as AV nodes will take
over the function of the sinus node with normal
heart rate adjustment with activities. Initially,
he was very symptomatic and therefore, pacer
insertion would have been appropriate. How-
ever, he refused pacer insertion initially due to
his excellent functional capacity. Electrophy-
siological testing of his conduction system
could have been helpful in order to get more
information about the location of the AV block
and any potential conduction response to pac-
ing. However, the patient also refused any fur-
ther electrophysiological testing and finally un-
derwent permanent dual chamber pacer inser-
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Figure 1. EKG showing third degree AV block with a junctional escape rhythm.
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Figure 2. Persistent third degree AV block seen during his entire exercise test with max HR of 44.

tion 3 months later due to persist third degree
AV-block and severe bradycardia with limited
functional capacity.

Discussion

COVID-19 infection can involve cardiovascular
system in different levels. It can affect myocar-
dium directly and cause a rare cause of myo-
carditis. We believe that our patient suffered
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from a mild form of myocarditis leading to his
third degree AV block. Pericarditis has been
also reported. The most devastating effect of
COVID-19 infection involving cardiovascular
system is related to increase in thrombogene-
sis that can lead to pulmonary embolism and
myocardial infarction. New-onset AV node dis-
ease can develop from ischemic cardiac dis-
ease, cardiomyopathy, myocarditis, endocardi-
tis, thyroid disease, and medications [1, 4].
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COVID-19 may contribute to the etiology of
AV node conduction disruption. COVID-19 has
been shown to contribute to and cause cardio-
vascular diseases in 19.7% of patients [2]. A
study performed in June of 2020, analyzed the
occurrence of varying cardiac arrhythmias in
COVID-19 patients reported by 1,197 respon-
dents. These issues ranged from atrial fibrilla-
tion (20.79% reported) and atrial flutter (5.42%)
to AV block (13.57%), and bundle branch blocks
(2.42%) [11]. Emerging case reports have
shown that patients with COVID-19 have occa-
sionally developed heart block. One case pre-
sented a 44-year-old male with new-onset
diabetes and no cardiac history who tested
positive for COVID-19 and experienced tran-
sient complete heart block [1]. Another case
presented an 82-year-old male who presented
with shortness of breath and a dry cough. He
tested positive for COVID-19 and shortly after
endotracheal intubation developed a comple-
te heart block. This report also presented a
55-year-old male with no medical history who
developed transient second-degree heart block
on day six of admission after receiving a posi-
tive COVID-19, and a 43-year-old male with no
medical history who tested positive for COVID-
19 on day six of admission and developed in-
termittent complete heart block on day 24 of
admission [3]. Additionally, a case was present-
ed of a 10-year-old male with a 7-day history of
fever, fatigue, cough, and diarrhea who devel-
oped first-degree heart block after 24 hours of
admission that resolved overnight, and tran-
sient complete heart block on day three of
admission [10]. None of these cases resulted
in permanent heart block however they do
demonstrate that transient conduction ab-
normalities may be seen in the setting of
COVID-19.

While all degrees of AV block have been report-
ed in COVID-19 patients, there have been few
to no reports on patients developing perma-
nent AV block from COVID-19 infections. In this
case, we present a 36-year-old male with no
previous significant medical history who devel-
oped permanent third-degree AV heart block.
While the long-term effects of COVID-19 con-
tinue to be studied this case presents a previ-
ously unreported permanent complication of
COVID-19. The patient had the vaccination
before few months before his breakthrough
infection. Therefore, it is doubtful that the vac-
cine played any role in the occurrence of his
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third-degree AV block. We cannot be 100% cer-
tain that his third-degree AV block was related
to COVID-19 infection. However, the occurrence
of his third degre AV block shorty after having
COVID-19 infection with symptoms is highly
suggestive of COVID-19 induced third-degree
AV block. His MRI was negative for any scaring.
However, with a spatial resolution of a cardiac
MRI of 1.5 x 1.8 mm [12], it would be impossi-
ble to detect a small area of scarring in the AV
node. Case series of 6 patients requiring per-
manent pacemaker insertion during their
COVID-19 infection have been reported [13].
However, all these 6 patients were elderly pati-
ents with severe COVID-19 infection requiring
hospitalization for very critical conditions. Our
case is unique as the third-degree AV block
occurred in a young person with previous vacci-
nation who had only self-limiting mild upper res-
piratory symptoms.

Conclusion

Clinicians need to be aware of the occurrence
of permanent high-grade AV block even in
young patients with COVID-19 infection regard-
less of immunization status. This condition can
occur in patients with normal cardiac function
and normal MRI. Future studies hopefully can
shed light on the pathogenesis of this con-
dition.
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