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Harbinger of Lyme Carditis: From Atrioventricular
Block to Atrial Fibrillation

Maryam Barkhordarian a,*, Mark Grijalva a, Avani Kolla a, Aaron Stein a,
Dmitry Nemirovsky b

a Hackensack Meridian Health-Palisades Medical Center, NJ, USA
b Hackensack Meridian Health, NJ, USA

Abstract

Introduction: Lyme disease is a tick-borne illness that is most commonly caused by Borrelia burgdorferi and transmitted
by the Ixodes tick. Common manifestations are fevers, headache, arthralgia, erythema migrans, and, if left untreated, can
progress to neuropathy and carditis. Lyme carditis most commonly presents with high degree atrioventricular block,
however, may present with other arrhythmias.
Case presentation: We present a case of a 70 year old male with past medical history of hypertension and polycythemia

vera who presented to the hospital with lightheadedness and bradycardia following 2 weeks of fever. His electrocar-
diogram showed atrial fibrillation with regularized conduction at 40 bpm suggesting complete heat block and a junc-
tional escape rhythm. Lyme antibody screen index and lyme IgM and IgG were positive. His echocardiogram showed a
normal ejection fraction with moderate pulmonary hypertension. He was started on antibiotics and anticoagulation.
Later, given the unresolved atrial fibrillation, the patient underwent cardioversion to sinus rhythm.
Discussion: Lyme carditis is a rare but potentially fatal complication of Lyme disease. It may rarely present with atrial

fibrillation. In the appropriate clinical context, testing for Lyme disease may be indicated in the setting of atrial fibril-
lation and evidence of AV block. Further investigation is necessary to determine if patients who develop atrial fibril-
lation in the setting of Lyme carditis can stop their anticoagulation once the carditis has resolved and sinus rhythm is
maintained.
Conclusion: Awareness of atypical cardiac presentations of Lyme carditis, such as atrial fibrillation, may help minimize

misdiagnosis and facilitate early treatment.
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1. Introduction

L yme disease is a tick-borne illness that is re-
ported in up to 35,000 people a year in the

United States.1 The disease is most commonly
caused by the spirochete bacteria, Borrelia burgdor-
feri, which is transmitted by the Ixodes tick. Early
localized, or stage I, disease commonly manifests as
fevers, chills, fatigue, headache, arthralgias, myal-
gias and Erythema migrans. If disease progresses to
the early disseminated phase, or stage II, symptoms
may include arthritis, neuropathy, and carditis.1-5

The late stage is characterized by central nervous
system involvement and/or Lyme arthritis.4

Carditis occurs in approximately 1e5% of all re-
ported cases of Lyme disease.1,3,6 Cardiac disease
may be the initial and sole symptom of Lyme dis-
ease, with symptoms typically manifesting one to
two months after exposure.5 As a result, patients
with Lyme carditis may often be misdiagnosed or
experience delays in diagnosis and treatment.
Ninety percent of Lyme carditis cases manifest as
atrioventricular (AV) block, with a majority being
high degree.1,3 Less commonly, Lyme carditis may
present with other arrhythmias.3,5 Awareness of
these atypical cardiac presentations may help
minimize misdiagnosis and facilitate early treat-
ment. Herein, we report a rare case of Lyme carditis
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presenting with atrial fibrillation and evidence of
AV block.

2. Case presentation

A 70 year old male with a past medical history of
controlled hypertension and polycythemia vera
presented with two weeks of fever to the emergency
department during the summer. The patient re-
ported a maximum temperature of 103 �F with
associated headache and back pain. He remem-
bered having an insect bite about two months prior
to presentation but denied any skin manifestations,
including rash or local cellulitis. He denied a prior
history of heart disease or arrhythmia. He presented
to emergency department a few days before this
visit, the patient was found to have patchy infrahilar
opacity concerning for pneumonia, for which he was
treated with Ceftriaxone and Azithromycin. He was
discharged the following day with Cefpodoxime and
Azithromycin. A few days later, the patient pre-
sented to the emergency department with light-
headedness. His ECG showed atrial fibrillation with
complete heart block and a junctional escape
rhythm at 40 bpm (Fig. 1). Telemetry showed a heart
rate of 40 beats per minute (BMP) during the day
and 30 BPM during the night. Cardiology was con-
sulted and Lyme antibody was ordered.
The patient's respiratory pathogen panel from

previous admission was negative. However, the
Lyme antibody screen indexwas 9.33 (Positive>1.09).
Lyme antibody blot IgM (Lyme 23 KD, 39 KD, 41 KD
IgM) and IgG (Lyme 28 KD, 39 KD, 41 KD IgG) were
also positive. There were no electrolyte or thyroid
abnormalities. Erythrocyte sedimentation rate was
19. Echocardiogram on admission showed an

ejection fraction of 60%,mild tomoderate pulmonary
hypertension and right ventricular systolic pressure
of 50 mmHg with no structural heart disease, normal
atrial sizes, no left ventricular hypertrophy, no
valvular abnormalities and no wall motion abnor-
malities. The patient was previously on Metoprolol,
which was discontinued due to the bradycardia.
Additionally, he was started on Apixaban 5 mg every
12 h and Ceftriaxone 2 g IV every 24 h for 3 weeks.
During outpatient follow-up with cardiology his
heart block had resolved, however his atrial fibrilla-
tion persisted. Three months after initial presenta-
tion, he underwent cardioversion to normal sinus
rhythm with a 200 J synchronous biphasic shock. He
has since maintained sinus rhythm.

3. Discussion

Lyme carditis is a rare but potentially fatal
complication of Lyme disease, and represents the
main cause of mortality in these patients.3 Lyme
disease is described in three stages; localized,
disseminated, and persistent. Localized infection is
the initial inoculum after the bite from the Ixodes
tick, which can present with the erythema chron-
icum migrans rash approximately five to seven days
after the bite. This rash, however, is only described
in approximately 40% of patients with Lyme.6

Disseminated disease includes the development of
Lyme carditis with electrical abnormalities. These
arrhythmias typically present a few days to months
after erythema chronicum migrans, with a median
time of onset of 21 days.7 Although heart block is
most common, atrial fibrillation is another electrical
abnormality that has been associated with Lyme
carditis.7

Fig. 1. Atrial fibrillation with complete heart block and a junctional escape rhythm (rate 55 BPM).
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The pathophysiology of Lyme carditis is thought
to involve direct myocardial invasion by the spiro-
chete as a result of Borrelia's tropism for cardiac
tissue.3,5,8 Specifically, the spirochete invades the
connective tissue of the heart base, interventricular
septum, perivascular regions. Though less common,
the spirochete may also infiltrate blood vessels,
valves, pericardium, and/or endocardium.5 This
infiltration induces a significant inflammatory
cascade that results in subsequent cardiac tissue
injury. Additionally, there may be a component of
autoimmune injury secondary to cross-reactive an-
tibodies formed during the initial bacterial expo-
sure. Depending on the area of involvement, this
injury can lead to arrhythmias, myopericarditis, or
pancarditis.5,8

Symptoms of Lyme carditis include lightheaded-
ness, syncope, dyspnea, palpitations, or chest pain,
though some patients may be asymptomatic.2,5

While Lyme carditis most commonly presents with
second or third degree AV block on EKG, there are
also reports of its association with bundle branch
block, supraventricular tachycardia, ventricular
fibrillation/tachycardia, ST depressions or T wave
inversions, and atrial fibrillation.2,3,5,9-11 Its associa-
tion with atrial fibrillation has been described in
only a handful of case reports.3,9-11 Three patients’
initial ECG showed atrial fibrillation with heart rates
ranging from 60 to 107 BPM, which then reverted to
sinus rhythm with first or second degree AV
block.3,9,11 The fourth patient had an initial ECG
showing atrial fibrillation with complete AV block,
widened QRS with escape rhythm of 45 BPM and a
bundle branch block.10 Lyme carditis most
commonly presents in the summer months as AV
block, but can rarely present as atrial fibrillation, as
described in this report.2,3,5,6,9-11 Clinicians should
consider including Lyme carditis in the differential
diagnosis for new onset atrial fibrillation. This
reversible manifestation in an endemic area should
spark clinicians to consider Borellia as a potential
cause for new onset cardiac electrical abnormalities.
Addressing underlying and reversible conditions

causing atrial fibrillation should be investigated. In
the context of a viral prodrome, it may be reason-
able to include Lyme disease in this work-up. When
Lyme disease is suspected, obtaining isolates can be
challenging. With most infectious diseases, the gold
standard for diagnosis remains isolating the path-
ogen.6 However, since Borellia can not be cultured,
diagnosis is based on clinical suspicion and sup-
plemented with indirect serologic testing. The
standard of care remains the two-step serologic
testing method.6 Initially, a high sensitivity Enzyme-
linked immunosorbent assay (ELISA) is the primary

screening test. If this yields a positive or borderline
IgG or IgM, a confirmatory Western blot assay will
confirm the diagnosis. There have been docu-
mented cases of PCR amplified BorelliaDNA, as well
as evidence of Spirochetes visualized on Warthin-
Starry stain, in endocarditis.12 However, this is not
always the case and cannot be relied upon for
diagnosis for endocarditis or induced heart block.
Lyme carditis can progress causing further elec-

trical abnormalities, and can be fatal if left un-
treated.13 For severe Lyme carditis in patients who
are symptomatic, or in 2nd or 3rd degree block with
PR > 300 ms, the preferred treatment regimen is
Ceftriaxone 2g IV once a day for 14e21 days.14 The
treatment of non-valvular atrial fibrillation involves
deciding between rate or rhythm control and risk
stratification for anticoagulation based on the
CHA2DS2-VASc scoring system.15 Further investi-
gation is necessary to clarify the need for longer
term anticoagulation in patients with resolved Lyme
carditis and atrial fibrillation.

4. Conclusion

The paucity of Lyme confirmed Atrial fibrillation
illustrates the rarity of this potentially underappre-
ciated and reversible cause. In patients with signif-
icant clinical suspicion, as in our patient as evidence
on epidemiology, history and physical exam, it is not
unreasonable to investigate for Lyme induced
carditis.
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