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Lyme Carditis: A Reversible Cause of Acquired 
Third-Degree AV Block
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 Patient: Male, 36-year-old
 Final Diagnosis: Lyme carditis
 Symptoms:	 Fatigue	•	myalgia
 Medication: —
 Clinical Procedure: Transcutaneous pacemaker
 Specialty: Cardiology

 Objective: Rare disease
 Background: Lyme borreliosis, caused by spirochetes of the Borrelia burgdorferi genospecies complex, is the most common-

ly reported tickborne infection in North America and those infected may present with cutaneous, cardiac, ar-
ticular, and neuropsychiatric abnormalities. The protean nature of many of its clinical manifestations presents 
a diagnostic conundrum. Lyme disease can affect the heart, albeit rarely, with cardiac abnormalities usually 
manifesting as varying degrees of heart block or arrhythmias.

 Case Report: We present a case of complete heart block in a young man who participated in outdoor activities in a Lyme-
endemic area and developed fatigue and palpitations weeks after a flu-like illness. He noticed that his heart 
rate was low; he had an intermediate suspicious index in Lyme carditis (SILC) score with positive Lyme serolo-
gies. His initial electrocardiogram when he presented to the emergency department showed a complete heart 
block. In this case, he was successfully managed with intravenous ceftriaxone, amoxicillin, and a transcutane-
ous pacemaker, obviating the need for a permanent pacemaker.

 Conclusions: Electrocardiographic changes such as heart block and arrhythmias with or without symptoms may be the ini-
tial manifestation of Lyme carditis in a patient who may or may not remember a tick bite or have a typical skin 
rash. The SILC score may assist in recognizing these cases and prompt initiation of antibiotics usually leads to 
the resolution of these electrocardiographic abnormalities and symptoms that may be present.
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Background

The etiologic agent for Lyme disease is the Borrelia burgdorferi 
sensu lato complex borne by vectors such as Ixodes scapularis 
and I. pacificus [1]. Lyme disease is the most common vector-
borne infectious disease in the United States, with an annual 
incidence of 23 558 confirmed cases, most of which are from 
northeastern and north-midwestern states [1,2]. Cardiac ab-
normalities seen in this infection, typically conduction distur-
bances, are, however, rare, as only 1.1% of Lyme disease cas-
es reported to the Centers for Disease Control and Prevention 
between 2001 and 2010 had cardiac manifestations [3–5]. 
Even though there is an equal distribution of Lyme between 
men and women, the cardiac manifestation of Lyme disease 
is more common in men. [4] The incidence of Lyme carditis is 
higher between June and December [6].

Lyme carditis can be acute or chronic. Acute Lyme carditis 
manifests mostly as different degrees of atrioventricular (AV) 
block, arrhythmias, pericarditis, myocarditis, and pancarditis, 
and these acute pathologies may cause cardiogenic shock, sud-
den death, or cardiac arrest [7–9]. Chronic Lyme carditis typi-
cally manifests as chronic heart failure in a patient with posi-
tive serologies and endomyocardial biopsy [10]. The entity of 
chronic Lyme carditis is a contentious issue in the literature, 
and the association between Borrelia infection and the devel-
opment of dilated cardiomyopathy (DCM) is also controversial. 
The correlation between increased Borrelia antibodies in pa-
tients with DCM was initially suggested by Stanek et al. and 
Bergler-Klein et al. [10–12] but was not confirmed by subse-
quent studies [13–15].

We report a case of Lyme-induced complete heart block in a 
young male patient who made significant clinical and elec-
trocardiographic improvements after treatment with ceftriax-
one and amoxicillin.

Case Report

A 36-year-old man with no premorbid illness presented to the 
Emergency Department with complaints of fatigue and gener-
alized myalgia of 3 weeks’ duration. He had fever, cough, fa-
tigue, and myalgia that started when he went camping and 
engaged in outdoor activities in Upstate New York 3 weeks 
before presentation. Although fever and cough resolved after 
the first 3 days of his illness, his fatigue, malaise, and myal-
gia persisted. He also noticed that his heart rate, measured 
by a wearable device at home, was in the 40 s and was asso-
ciated with palpitations, lightheadedness, and dizziness. He 
denied chest pain, shortness of breath, presyncope, syncope, 
nausea, vomiting, diarrhea, constipation, and abdominal pain. 
He did not notice any tick bites, rash, or joint pain. He had no 

sick contacts; the last time he went camping was 2 months 
before his most recent camping trip when he became ill. He 
denied smoking cigarettes or usage of recreational drugs but 
occasionally consumed alcohol. On presentation, heart rate 
fluctuated between 30 and 70 beats/min, and blood pressure 
was 130/78 mmHg. Physical examination was positive for ir-
regular first and second heart sounds with a cannon A wave 
on jugular vein examination. The remaining findings for oth-
er organ systems were benign.

Blood studies revealed a slightly elevated leukocyte count 
(12.54×109/L). The complete metabolic panel was normal. Troponin 
T was within a normal range. Lyme VISE total antibody, as well 
as western blot immunoglobulin (Ig)G and IgM, were positive. 
Rapid coronavirus disease polymerase chain reaction and an-
tibody tests were negative. Blood cultures were also negative. 
Electrocardiographic examination (EKG) revealed a sinus rhythm at 
61 beats/min with a third-degree AV block (Figure 1A, 1B). A chest 
radiograph showed no acute pulmonary disease. Transthoracic 
echocardiography demonstrated an ejection fraction of 60% with 
normal diastolic function and cardiac dimensions.

The possibility of cardiac ischemia as an etiology of heart block 
was less likely as he had no cardiac risk factors, nor did he have 
chest pain or suggestive EKG findings; his cardiac troponin was 
normal. Sarcoidosis, a known cause of heart block in the young, 
was also ruled out as he did not have any feature suggestive 
of erythema nodosum, shortness of breath, or blurred vision. 
He had a normal chest X-ray and a normal serum calcium lev-
el. In this case, a history of camping antedating constitution-
al symptoms, positive Lyme antibodies, and the presence of 
complete heart block in a young man prompted the diagno-
sis of Lyme carditis. Along with constant telemetry monitor-
ing, the patient received intravenous (IV) ceftriaxone 2 g dai-
ly for 7 days. He also had a transcutaneous pacemaker for 5 
days on account of high-risk features. His symptoms, as well 
as cardiac conduction abnormalities, showed marked improve-
ment over 7 days. He was switched to oral amoxicillin 500 mg 
twice a day when his PR interval was persistently <300 ms over 
72 h and was discharged with the same antibiotics for anoth-
er 21 days. When he was seen in the clinic 20 days after dis-
charge, he was completely asymptomatic, with a regular heart 
rate of 73 beats/min and blood pressure of 124/77 mmHg. He 
was counseled on protection from tick bites when outdoors.

Discussion

The natural course of Lyme disease is characterized by an ear-
ly, localized stage that manifests as erythema migrans (EM) 
rash associated with a flu-like illness and fever occurring at a 
median of 12 days (range 5–48 days) after inoculation of B. 
burgdorferi after a tick bite. These initial manifestation usually 
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resolve with or without antibiotics within 3 to 4 weeks [16,17]. 
Cardiac manifestations are a late clinical feature of Lyme dis-
ease in untreated patients usually presenting with a varying 
degree of AV block, which may manifest as dizziness, synco-
pe, and shortness of breath with or without chest pain [18].

The suspicious index in Lyme carditis (SILC) score was pro-
pounded as a way of evaluating the probability that a pa-
tient’s second- or third-degree AV block is caused by Lyme 

carditis [19]. This new risk stratification method used the sum-
mation of scores assigned to different risk factors to catego-
rize patients into low, intermediate, and high risk. These scores 
include age <50=1; male sex=1; outdoor activity or endemic 
area=1; constitutional symptoms of Lyme disease, including 
fever, malaise, arthralgia, dyspnea, presyncope, and synco-
pe=2; a history of tick bite=3; and EM=4. A total score of 1–2 
is a low probability, 3–6 is intermediate probability, and 7–12 
is a high probability [20].

Figure 1.  (A) EKG at admission showing complete heart block. (B) EKG 12 h after admission showing complete heart block.

A

B
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Figure 2.  EKG on day 3, about 48 h after starting intravenous ceftriaxone, showing first-degree AV block with a PR interval of 308 ms 
and a ventricular rate of 40/min.

Figure 3.  EKG on day 7 showing sinus rhythm with first-degree AV block with a PR duration of 210 ms and a ventricular rate of 
74/min.
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Even though there are no studies that specifically deal with 
the treatment of Lyme carditis, there are no randomized con-
trolled treatment trials in Lyme carditis, and there is no proof 
to suggest that parenteral antibiotic therapy is better than en-
teral antibiotic therapy [21]. Intravenous antibiotics should be 
started on the basis of an intermediate or high SILC score, be-
fore serology results, which often take several days to weeks 
to return [22]. Given the paucity of evidence-based guidelines 
in this area, some expert opinion in the literature currently 
recommends that the duration of therapy consist of IV anti-
biotics for 10–14 days, followed by oral antibiotics for a total 
14–21-day course [22]. Other experts recommend a total du-
ration of 14–21 days of antibiotics, suggesting a switch from 
IV to oral therapy once the high-grade AV block resolves and 
the PR interval is less than 300 ms [21]. The low-probability 
group should have a standard permanent pacemaker.

A review article by Scheffold et al. [5] summarizes how cardiac 
magnetic resonance imaging may help confirm the diagnosis of 
Lyme carditis, as the presence of wall edema with increased sig-
nal intensity on T1-weighted images reflects myocardial inflam-
mation. However, the criterion standard for confirming myo-
carditis irrespective of etiology is an endomyocardial biopsy. 
Our index patient had normal systolic and diastolic functions 
on echocardiography and did not have any clinical evidence of 
heart failure, precluding the need for endomyocardial biopsy.

Our index case had a SILC score of 5 with a positive Lyme se-
rology. He was started on IV ceftriaxone from the first day of 
admission and also had a transcutaneous pacemaker placed. 
He made significant clinical and electrocardiographic improve-
ment as symptoms of fatigue and palpitations improved 48 h 
after admission and so did the AV block as there was a change 

from a third- to a first-degree AV block after 48 h of IV ceftri-
axone (Figure 2). He continued IV ceftriaxone for 7 days with 
telemetry monitoring and daily EKGs and was discharged 
on oral amoxicillin for 3 more weeks. EKG on the day of dis-
charge showed sustained electrocardiographic improvement 
(Figure 3). In a similar case reported by Isath et al. [23], their 
patient had a single chamber leadless permanent pacemaker 
placed as a high-grade AV block persisted despite 3 days of 
appropriate antibiotic therapy, whereas in our index case his 
complete heart block reverted to a first degree after 48 h of 
appropriate antibiotics; hence a permanent pacemaker was 
not indicated [24].

The prognosis in Lyme carditis is good, as most patients treated 
appropriately usually recover. Patients with high-degree infra-
Hisian block usually recover within 1 week, whereas those with 
first-degree conduction disorder recover within 6 weeks [25].

Conclusions

A prompt diagnosis using the SILC scoring system and initia-
tion of appropriate antibiotics in a patient with Lyme carditis 
whose only clinical manifestation may be cardiac symptoms 
and EKG abnormalities abrogate the need for unnecessary in-
sertion of a permanent pacemaker as electrocardiographic and 
clinical perturbations are readily reversible.
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